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BBEJIEHUE

[{enpro M3y4eHHs JUCUUILINHBI SIBISETCS MNOATOTOBKA CIIEIIUAIUCTA,
BJIQJICIONIETO 3HAHMSAMU M MNPAKTHYECKUMHM HABBIKAMU IO APXUTEKTYPE,
pa3zpaboTke M ucnoiab3oBaHuio HHGopmaimoHHbix cucteM (MC) ypoBHs
NPENIPUATHS.

OCHOBHBIMU 33/1a4aMU U3Yy4aeMOU TUCITUTIIIUHBI SIBIISIFOTCSL:

— U3YYEHHE CTYJACHTAMH TEOPETUYECKHMX OCHOB W TEXHOJOTHM
paszpabotku UC ypoBHS peAnpUsITHS;

— ONpUOOpeTeHUE  CTyJEHTAaMU MPAKTUYECKHUX  HABBIKOB IO
IPOEKTUPOBAHUIO U OCOOCHHOCTSM Hcnosib3oBaHusi IC B ceTsx Ha OCHOBE
TEXHOJIOTHUH Java;

— OCBOGHUE CTYJEHTAMH TEXHOJIOTUN: TMPUMEHEHUS CPEJCTB
npoektupoBanuss MC Ha ocHoBe TexHosormu Java, nmoctyma k BJ[ c
HCIIOJIb30BaHUEeM Java, pa3paboTku web-cucTeM Ha OCHOBE TEXHOJIOTHUU
Java, ceTeBOro M MHOIrOMNOTOYHOIO MPOTPAMMHUPOBAHUS HA OCHOBE
TeXHOJIOTHH Java, TexHojorui ypaneHHoro noctyna Kk MC, ob6paboTku
JAHHBIX W JOCTyna K JIaHHBIM peJSIIUOHHbIX b/ M3 BHEmHUX
IIPUJIOKEHU .

JlaGopaTopHbIA  TPAKTUKYM MpeJHa3HAYeH ISl  BBIMOJHEHUS
nabopatopHbIX padboT 1o kKypcy «COBpEMEHHBIE TEXHOJIOTUU CEPBEPHOM
pa3paboTKM» ISl CTYJACHTOB CIelIMaJIbHOCTEN 6-05-0611-01
"MHpopManimoHHbIE CUCTEMBI M TEXHOJIOTHN".

L{esb JaHHOTO MTPAKTUKyMa:

— TpuoOpeTeHHEe CTyJACHTAaMH MPAKTUUYECKUX HABBIKOB IO
MIPOCKTUPOBAHUIO M OCOOEHHOCTSIM Hcmosib3oBanus MIC B ceTsx Ha OCHOBE
TEXHOJIOTHUH Java;

— OCBOCHHME CTYJACHTAMH TEXHOJIOTUWA: TPUMEHEHHUS CPEJCTB
npoexktupoBanuss MC Ha ocHoBe TexHosornu Java, ngoctynma Kk BJ[ c
UCIIOJIb30BaHUEeM Java, pa3paboTku web-cucTeM Ha OCHOBE TEXHOJOTHUU
Java, ceTeBOro u MHOIrONOTOYHOIO MPOTPAMMHUPOBAHUS HA OCHOBE
TexHojoruu Java, TexHonoruil ynaneHHoro jaocryna k MC, odbpabotku
JAHHBIX W JOCTyna K JIaHHBIM peJSIIUOHHbIX b/ W3 BHemHux
IIPUJIOKEHU .

—  3HAaKOMCTBO C (YHKIIMOHATBHBIMU BO3MOXXHOCTSIMU
COBPEMEHHBIX S3bIKOB MPOTPaMMHUPOBAHUS B CO3JaHUM CEPBEPHBIX
IIPUJIOKEHUM;

—  OBJIaJICHUE HaBBbIKAMHU paboTHI c OCHOBHBIMH
UHCTPYMEHTQJIBHBIMU  CPEJICTBAMU  KOHCTPYUPOBAHUS U CO3JIaHUS



NPUKIAIHBIX ~ TPOTPAMMHBIX  TPOAYKTOB  PA3IUYHONM  CIIOKHOCTH,
UCITOJIB3YS PA3INIHBIC TEXHOJIOTHH;

—  MPUOOpPETEHHE CTYACHTAMH MPAKTHYECKUX HABBIKOB PEIICHUS
3aJ1a4y C UCIOJIb30BAaHWEM COBPEMEHHBIX METOJIOB MPOTPAMMHUPOBAHMUS;

— oOyyeHHe CTYJCHTOB CaMOCTOSITEIBHON paboTe W XOpoIieH
OpHEHTAIINH B 00JIACTH TEXHOJOTUH U MMPOTPAMMHBIX KOMITJICKCOB.

Jlabopatopnas padora Nel «loctyn k B/l u3 Javay
Heab padotbl: HayuuThes ucnoiab3oBath JDBC mis padotet ¢ B/ B Java
Teopernyeckue cBeIeHUs
JDBC /IpaiiBepsbl

Kak mnpaBuno, Bce mnocraBmukn CYDBJ[ pacnpocTpaHaroT
oubnuotexu asa padotsl co ceonmu CYBJI mist paszubix mnatdopm. Takue
oubnuotexu B Java HazweiBatotcs JDBC npaiiBepamu.

Panpmie, xormga Java emi€ He 3aHMMaja JOCTOMHOrO MecTa Ha
PBIHKE, CUUTAJIOCh, YTO OyAyT MOMYJISIPHBI pa3Hble BUAbI JPABEPOB, B T.4.
peann30BaHHbIE Kak BbI30BbI Oosiee craporo unrepdeiica ODBC (JDBC-
ODBC Bridge). Ceroansi mpakTH4eckd Jr00OW apailBep NpeacTaBiser
coboit JAR @aiin ¢ knaccaMu, peanu3yromMu UHTEPPENCHl U3 MAKETOB
java.sql u javax.sql.

Hnst Toro, urtoObl Hauath pabotath ¢ CYBJl B classpath
Heobxoaumo no6asuth JDBC npaiiBep miis coorBercTBytonieit CYB/I.

OcHoBHbIe Ka1acesl JDBC:

— DriverManager — OcHOBHas 3ajadya JaHHOTO Kjacca —
nonyuenne coenuHenus ¢ CYB/] no JDBC URL

— Connection — Coequnenue ¢ CYB/I.

— Statement — OOBEKTHI 3TOro Kjlacca MOXHO TOPOXJIaTh B
KOHTEKCTE COCIMHEHHS U UCIOJIb30BaTh [IJIsl BBIIOJIHEHUS
3aIIpOCOB.

— PreparedStatement — To e, yto u Statement, HO 3ampoc
pa3z0upaeTcsi TOJbKO OJMH pa3, a MOTOM B HETO MOJICTABIISIOTCS
napameTpbl U OH UCIIOJIHSETCS CTOJBKO Pas3, CKOJbKO HYXKHO.

— CallableStatement — To e camoe, uto u PreparedStatement, HoO
JUTSl UICIIOJIHEHUSI XpaHUMBbIX nipouenyp 1 pyukuuit CYBJ]
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— ResultSet — Kinacc, mpeacraBnsronaii codoi Kypcop 6a3bl
JNaHHbIX. J[pyruMu cioBaMu — 3TO UTEpaTOp MO pe3yjbTaraMm
BBINIOJIHEHHOTO 3arpoca. Kak nmpaBuiio, KOHKpETHas peanu3aius
ResultSet mogkaumBaer CTpOKM BBIOOPKM  HEOOIBIIMMU
Oydepamu 711 ONTUMU3ALIMH.

— Blob — OnuH U3 TUNIOB 3Ha4Y€HMI KOJIOHKHU B BBIOOPKE, KOTOPBIN
cootBercTBYeT Binary Large Object Tuny konkperHoit CYB/I.
W3 Hero MokHO 4uTaTh Kak u3 (aitsia ¢ momouibto InputStream.

— Clob — To ke camoe uto u Blob, HO 114 nannbeix tina Character
Large Object.

— DataSource — [lanubiii unTepdeiic ouenp BaxkeH B JavaEE.
OObuHO OH TIpeacTaBisgeT coboi myn coemuHeHuid ¢ CYB/I,
KOTOpbIE  MOHO IIOBTOPHO  MCIOJIB30BaTh IO  Mepe
HEOOXOJIMMOCTH U TOCJIe Yero Bo3BpalllaTh oOpaTHO B Iyna 0e3
3aKPBITHS CETEBOTO COEIMHEHHUS

OcHoBHBIE TPUEMBI PA0OTHI

[Tonydyenue coequHEHUS

Cnoco0b1 moryuenusi coenuaenns ¢ CYB/l B Java SE u B Java EE
CHWJIBHO OTJIMYarOTCA. B 3TOM nHoKymMeHTe OyAeT OomucaH TOJIbKO OOBIYHBIN
croco0, xapaktepHsiit i Java SE.

OObIYHO B KOMIUIEKTE C JApaiiBepoM HUIET JOKYMEHTAIlus, B
KOTOPOU OAPOOHO BCE OMUCAHO, HO Yallle BCETO MUIIYT YTO-TO TAKOE:

public class LoadDriver {
public static void main(String[] args) {

try {
/I The newlnstance() call is a work around for some
// broken Java implementations
Class.forName("com.mysql.jdbc.Driver").newlInstance();

} catch (Exception ex) {
// handle the error

CnepBa He0OXOOUMO 3arpy3uTh TJABHBIA Kjacc JpaiiBepa. B
Haiem ciaydae — com.mysql.jdbc.Driver.
[ToroMm ucnonb3yem DriverManager:
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import java.sql.Connection;

import java.sql.DriverManager;

import java.sql.SQLException;

try {
Connection conn =

DriverManager.getConnection("jdbc:mysql://localhost/test");

// Do something with the Connection

} catch (SQLException ex) {
// handle any errors
System.out.println("SQLException: " + ex.getMessage());
System.out.println("SQLState: "+ ex.getSQLState());
System.out.println("VendorError: " + ex.getErrorCode());

}

Cyns o BceMy, IIpH 3arpy3ke Kjacca jpaiiBepa cpadbaTbiBaeT 0JIOK
CTATUYECKOW MHUIIMAIM3AIlUU, KOTOPBIN peructpupyer B DriverManager'e
ceOs u 4Tto OH oOpabarweiBaeT coeauHeHus, URL KoTOppIXx MMeeT BUJ
jdbc:mysql://*

C coenuHeHWsIMU TPUMEPHO Takas ke Oema, kak c¢ Input/Output
nmoTokamMu. MIXx HEOoOXOAMMO 3aKphIBaTh, MHAYE OYCHb OBICTPO HACTYIIHUT
MPENECIBHO JOMYCTUMOE KOJIMYECTBO OTKPBITBIX COEAWHEHHNM U K HEWU
HEJB3s1 OyIeT MOAKIIOUYUTHCSI.

Urtak, coenuneHnue mojydeHo. Temnmeph HYXHO HAY4YUThCS JeiaTh
caMble TIPOCThie Belu. BbpIOOpKYy maHHBIX (kKak mpaBuio 310 SQL
onepatop SELECT) m wux wmomudwmkanmio (INSERT, UPDATE wu
DELETE).

B JDBC onepamuu 4uteHus W MOAUGUKAINHM  BBITOJIHIIOTCS
HEMHOTO MO-pa3HOMY, T. K. IIPYU YTEHUU HY>KHO BO3BpAIllaTh CAMH JIaHHBIC
(ResultSet), a npu Moaudukauu MOXHO OOONTUCH KOJUYECTBOM CTPOK,
KOTOpPBIE OBLJIM M3MEHEHBI B XOTE BBIIMOJHEHHUS 3aMpoca.

Yuraem n3 6a3sl (Select):
Connection conn = null;
try {
conn = ds.getConnection();
PreparedStatement ps = conn.prepareStatement("SELECT *
FROM SOME_TABLE WHERE id=? AND name=? AND time="");
ps.setlnteger(1, 10);
ps.setString(2, "Mike");
ps.setlong(3, System.currentTimeMillis());
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ResultSet rs =rs;

while (rs.next()) {
// I3Bnekaem 3Ha4Y€HUS KOJIOHOK TEKYIIEH CTPOKU BHIOOPKH
String ctxName = rs.getString("col1");
int ctxId = rs.getInteger("col2");
int pending = rs.getLong("col3");

}

} finally {
JdbcDaoHelper.safeClose(conn, log);

}

OOBIYHO CTOWUT HAMUCATh YTWIWTHBIA METOJ, KOTOPBIN 3aKpbhIBAET
coenuHenne u urHopupyet uckmoueHus (JdbcDaoHelper). Odens BaxxHO
3aKpBIBATh COCIMHEHUE MPU JFOOBIX 00CTOSITEIHCTBAX.

[Tumem B 6a3y (Update, Delete u Insert):
Connection conn = null;
try {
conn = connectionPool.getConnection();
PreparedStatement ps = conn.prepareStatement(
"delete from SOME_TABLE where 1d="?"
);
ps.setlnt(1, someld);
ps.execute();
} finally {
JdbcDaoHelper.safeClose(conn, log);

}
3ajanune Ha J1a00paTOPHYIO padoTy

1.Co3nate mpuioxenue Ha Java gqus paborer ¢ B/ ¢
rncnonb3oBanueM JDBC.

2. Ilpunoxkenue IODKHO oOecrneYruBaTh BBOJ, PEIAKTHPOBAHME,
yAaleHue JaHHBIX, OCYIIECTBIISITh BBIOOPKHA B COOTBETCTBUU C BApUAHTOM
3a/IaHUs

3. Pa3zpaboTaHHoe MPUIOKECHUE JOJIKHO HCIOJIb30BATh
rpaduueckuii uwHTEepdENC TMOIB30BaATENs JUISl OCYIIECTBICHUS BCEX
JICMCTBUU.

BapuaHnTbl 3a1aHmii:



1. Student: 1d, ®amunus, Mwmsa, OtuectBo, [lara poxaenus, Anpec,
Tenedon,

Coznatp MaccuB 00beKTOB. BriBecTu:

a) CITIMCOK CTYJICHTOB 3a/IaHHOTO (DaKyJIbTETa;

b) ciucKu CTYACHTOB IS KaK10T0 (paKyJIbTeTa U Kypca,;

C) CITUCOK CTYJICHTOB, POJIUBIIUXCS TIOCJIE 3aJaHHOTO TO/1a;

d) crircok y4eOHOW rpyIIIbI.

2. Customer: 1d, ®amunus, Mms, OtuectBo, Anpec, Homep kpeauTHoit
kapTouku, Homep 0aHKOBCKOTO cuerTa.

Coznatp MaccuB 00beKTOB. BriBecTu:

a) CIIMCOK MOKymnaresnei B al(aBUTHOM MOPSIZIKE;

b) circok MoKymnaTeNneu, y KOTOPbIX HOMEp KPEeIUTHON KapTOUKU
HaxXOJMUTCA B 3aJaHHOM MHTEPBAJIE.

3. Patient: id, ®amunus, Ums, OtuectBo, Anpec, Tenepon, Homep
MEIULIMHCKOW KapThl, Jluaruos.

Cosnmare MaccuB 00BEKTOB. BriBecTH:

a) CIIMCOK IMAITMeHTOB, UMEIOIIHX JIAHHBIA THATrHO3;

b) ciMCOK MarMeHToB, HOMEP MEAUIIMHCKON KapThl Y KOTOPBIX HaXOIUTCS
B 33JJaHHOM MHTEpBAJIC.

4. Abiturient: id, ®amunus, Ums, OtuectBo, Anpec, Tenedon, OneHku.
CoznaTth MaccuB 00bEKTOB. BriBeCcTH:

a) CIIICOK aOMTYPUEHTOB, UMEIOIINX HEYAOBJICTBOPUTEILHBIC OIICHKH;

b) ciricok aOUTYPUEHTOB, CPEIHMI 0aT Y KOTOPHIX BBIIIE 3aIaHHOTO;

C) BBIOpaTh 33JJaHHOE YHCJIO N A0UTYPUEHTOB, UMEIOIIUX CaMbIF BRICOKHI
cpenHuii 0aut (BBIBECTH TAKKE TOJHBIN CITUCOK aOUTYPHUEHTOB, UMEIOIINX
NOJIyTPOXOAHOU Oa).

5. Book: id, Hazsanue, Aptop(bl), WM3matenncTtBo, ['on wu3maHus,
KonnuectBo

ctpanul, Llena, [Teperuier.

Coznate MaccuB 00bEeKTOB. BriBecTu:

a) CIIUCOK KHUT 33IaHHOTO aBTOPA;

b) CIMCOK KHUT, BBIMYIIEHHBIX 33JaHHBIM U3]1aTEIHCTBOM;

C) CIIMCOK KHHUT, BBIMYIIEHHBIX IMOCJIE 33IaHHOTO T'0J1a.

6. House: id, Homep xBaptupsl, [Lnomans, Itax, KoauyectBo KOMHAT,
VYauna,
Tun 3nanus, Cpok 3KCIUTyaTalum.



Co3snate MaccuB 00BEKTOB. BriBecTH:

a) CIIMCOK KBApTUP, UMEIOIINX 33JJaHHOE YHCIIO KOMHAT;

b) cECOK KBapTHpP, UMEIOMINX 3aJJaHHOE YKCIIO KOMHAT U PaCIOJIOKEHHBIX
Ha 3Ta)ke, KOTOPBIM HAXOAUTCS B 33JIAHHOM ITPOMEKYTKE;

C) CIIHCOK KBapTHP, UMEIOIINX TUIOMAh, IPEBOCXOIAIIYIO 3aJaHHYIO.

7. Phone: 1d, ®amunus, Wwmsa, OrtuectBo, Anpec, Homep kpeauTHOM
KApTOYKH,

Heber, Kpenut, Bpems ropoickux 1 MEKIyTOPOJIHBIX Pa3rOBOPOB.
Co3znaTth MaccuB 00BEKTOB. BriBecTu:

a) cBesieHus1 00 aDOHEHTAaX, Y KOTOPBIX BPEMsI BHYTPUTOPOJICKUX
Pa3roBOPOB MPEBBIIIAECT 33JaHHOE;

b) cBeaeHust 00 aboOHEHTaX, KOTOPBIE MOJIb30BAIMCH MEXKTYTOPOTHON
CBSI3bIO;

C) cBeieHUs1 00 aOOHEHTaX B aJipaBUTHOM HOPSIJIKE.

8. Car: 1d, Mapka, Mogens, l'ox Beimycka, IlBer, IleHa,
PerucrpaunonHsii

HOMED.

Cosnmate MaccuB 00BEKTOB. BriBecTu:

a) CIHICOK aBTOMOOUJIEH 3aIaHHON MapKH;

b) ciricok aBTOMOOMIIEH 3aJaHHON MOJIENH, KOTOPBIE SKCIUTYaTUPYIOTCS
OOJIBIIIE N JIET;

C) CIIMCOK aBTOMOOMJIEH 3aIaHHOTO T'0/1a BBIITYCKa, lIEHa KOTOPBIX 00JIbliIe
YKa3aHHOM.

9. Product: id, HanmenoBanme, UPC, IlpomsBoaurenn, llena, Cpok
XpaHEeHHs],

KonuaectBo.

Co3naTtb MaccuB 00BEKTOB. BEIBeCcTH:

a) CIIMCOK TOBApPOB JIJIS 33JJaHHOT0 HANMECHOBAHUS;

b) crEcok TOBapoOB IS 3aJaHHOTO HAUMEHOBAHMS, IIEHA KOTOPHIX HE
MIPEBOCXOIUT 33/IaHHYIO;

C) CIIMCOK TOBApOB, CPOK XPAaHEHHUS KOTOPHIX OOJIBIIE 3aTaHHOTO.

10. Train: Ilynkt nasHauenus, Homep mnoesma, Bpems ormpaBieHwus,
Yucno

MecT (00IIuX, KyTe, IankapT, JIOKC).

CoznaTth MaccuB 00bEKTOB. BhiBeCcTH:

a) CIIUCOK IMOE3/I0B, CICAYIOIINX /10 3aJaHHOTO ITYHKTAa Ha3HAYEHUS;

b) cimcok moe3 0B, CACAYIONIUX A0 3aJaHHOT0 MYHKTAa Ha3HAYCHHS U
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OTMPABIISIOIINXCS MMOCTIE 3aJaHHOTO Yaca;
C) CIIMCOK TI0€3/0B, OTIPABIISIONIMXCS 10 3aJaHHOTO MTyHKTA Ha3HAYCHUS
A UMEIOIIMX O0IIMe MecTa.

11. Bus: ®amunua u wuHunumandsl Boautensi, Homep aBToOyca, Homep
MapIipyTa,

Mapka, ['on Hauana skcmtyatamnuu, [Ipooer.

Coznatp MaccuB 00beKTOB. BriBecTu:

a) CIUCOK aBTOOYCOB JIJI 33JJaHHOT'0 HOMEpPa MaplIpyTa;

b) ciucok aBTOO0YCOB, KOTOpPBIE IKCIUTyaTUpyroTcs Oobine 10 mer;

C) CIIUCOK aBTOOYCOB, mpoder y koTopbix 0osbiie 100000 k.

12. Airlines: [lynkr naznauenus, Homep pelica, Tun camonera, Bpems
BBLICTA,

JlHy HEmenm.

CoznaTth MaccuB 00bEKTOB. BriBeCcTH:

a) CIIMCOK PEMCOB JIJIs 33JTAaHHOTO IMyHKTAa Ha3HAYCHUS;

b) crircok peicoB s 3aIaHHOTO JTHS HEJIETH;

C) CIIMCOK PEMCOB JIJIsl 3aJTaHHOTO JTHS HEJIETH, BPeMs BbUIETA JIJIs1 KOTOPBIX
OoJIbIIIe 3aJaHHOTO.

13. Abiturient: id, ®amunus, Ums, OtuectBo, Aapec, Tenedon, OeHkwu.
CoznaTth MaccuB 00bEKTOB. BhiBeCTH:

a) CIIMCOK aOMTYPUEHTOB, UMEIOIIHNX HEYAOBICTBOPUTEILHBIC OICHKH;

b) criucok aOUTYpUEHTOB, CPEAHUIN OAT Y KOTOPBIX BBIIIE 3aJJaHHOTO;

C) BBIOpaTh 33JJaHHOE YHCJIO N A0UTYPUEHTOB, UMEIOIINX CaMbIF BRICOKHI
cpenHuii 0amt (BBIBECTH TAKKE TOJHBIN CITUCOK aOUTYPHUEHTOB, MEIOIIINX
MOJIyITPOXOAHOM Oaiw).

14. Book: 1d, Haszpanue, Astop(bl), W3matensctBo, ['0n wu3naHus,
KonnuectBo

crtpanul, llena, [leperuier.

Co3nathe MmaccuB 00BEKTOB. BEIBeCTH:

a) CIUCOK KHUT 33IaHHOTO aBTOPA;

b) CIIMCOK KHHUT, BBITYIIIEHHBIX 33 IaHHBIM H3/1aTCIIbCTBOM;

C) CIIUCOK KHUT, BBIMYIIEHHBIX MOCIIE 3aJaHHOTO Io/1a.

15. House: id, Homep xBaptupsl, Ilnomans, Itax, KoaudecTBo KOMHaT,
VYauna,
Tun 3nanus, Cpok SKCIUTyaTallnH.

Cosnmars MaccuB 00BEKTOB. BriBecTH:
10



a) CIIUCOK KBApTHUP, UMECIOIIUX 3aIaHHOE YMCJIO KOMHAT;

b) ciucok KBapTHUp, UMEIOIIUX 3aIaHHOE YMCJIO KOMHAT U PACIIOI0KEHHBIX
Ha ATaXe, KOTOPBIA HAXOAUTCA B 33IaHHOM MPOMEKYTKE;

C) CIIUCOK KBAPTHUP, UMEIOLIUX IUIOIIA/lb, TPEBOCXOISIIYIO 3aJJaHHYIO.

KoHTpoJibHBIE BONIPOCHI

1. Kakoli mHTepdeiic u3 makera java.sql JOJDKEH peanv30BBIBATH
Kax eIl apaiisep JDBC?

2.C momomiplo Kakoro metona uHTepdeiica Connection MOXKHO
MOJIYYUTh CBEACHUS O 0a3e JaHHBIX, C KOTOPOU YCTAaHOBIEHO COCTUHEHUE
?

3. Kakoit untepdeiic makera java.sql ucrnosap3yercs, Korja 3amnpoc K
HMCTOYHUKY JIAaHHBIX SBJISIETCS OOpalieHueM K XpaHUMOH mpoueaype ?

4. Kakoit meron unrepdeiica Statement HEOOXOAUMO HCIIOJIH30BATh
npu BbeinosnHe-HUM  SQL-onmeparopa SELECT, kotopbiii Bo3BpamaeT
o0bekT ResulSet ?

5. Haznauenue JDBC B Java ?

6. Uro takoe JDBC? Hapucyiite cxeMy B3aMOCBSI3U TPOTPAMMBI
Ha Java c 6a30i1 naHHbIX ¢ ucnoyibzoBanueM JDBC.

7. Kakue ocHoBHbIE uHTEpderichl nakera java.sql? [{ns gero
KKl U3 HUX HYXKEH?

8. Hapucyiite anroputm padotsl JDBC-nipunoxeHus.

9. Hanumure xomanny SQL B JDBC s no6asnenus crpoku B bBJI.

10. Hamummmre xomanay SQL B JDBC myst Bei6opa ctpok u3 BJI.

JlaGopaTtopnas padora Ne2 «KilmeHTCKHe U cepBepHbIE MPUI0KEHU

Leabr padoThI: HAayyuThCS CO31aBaTh KIMEHTCKUE M CEPBEPHBIC
npuioxeHus B JAVA

Teopernuyeckue cBeIeHUs

Java mommepxxuBaer mpotokon TCP/IP, Bo-mepBbIX, pacmmpsisi CBOM
uHTep(deiic MOTOKOB BBOJIa-BhIBOA, OMTMCAHHOTO B MPEbIAYIICH JICKIIHH,
U BO BTOPBIX, M00aBjsis BO3MOXXHOCTHU, HEOOXOJUMBIE JIS MOCTPOCHUS
00BEKTOB BBOJIa-BbIBO/IA ITPU PAOOTE B CETH.

InetAddress
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Java monnepxkuBaer anpeca a0OOHEHTOB, npuHATeie B Internet, c
nomonipto kiacca InetAddress. [lns aapecaruu B Internet ucnonb3yroTcs
cnykeOHple  (QyHKIMHM,  paboTaromme ¢ OOBIYHBIMH,  JIETKO
3alIOMUHAIONIUMUCA ~ CUMBOJIMYECKUMU  HMEHAMH, OTU  (PYHKUIUU
peoOpa3yoT CUMBOJINYECKUE UMEHA B 32-OUTHBIC ajapeca.

dadpuyHbIe METOIbI

B kiacce InetAddress HET HOCTYNHBIX MOJIB30BATEN0 KOHCTPYKTOPOB.
Jlst co3manusi 0OBEKTOB 3TOTO KJlacca HY>KHO BOCTIOJB30BAThCS OJHUM U3
ero (adbpuunbix MeToJ0B. DaOpuyHBIE METOABI — ITO OOBIYHBIC
CTaTUYECKHUE METOJbl, KOTOPhIE BO3BPAIAIOT CCHUIKY Ha OOBEKT KJacca,
KOTOpPOMY OHHU mOpuHaaiexar. B ganHom ciydae, y kiacca InetAddress
€CTh TPHU METOJd, KOTOPhIE MOXXHO MCIOJIb30BaTh JJIsi CO3JaHHS
npeacraButeneii. Oto  meromsl  getLocalHost, getByName wu
getAllByName.

B npuBeneHHOM HIKE TpUMEpPe BBIBOAATCS aipeca W UMEHA JIOKATbHOU
MAllIMHBI, JOKAIBHOIO II0YTOBOro y3i1a U WWW-y31a KOMIIaHUH, B
KOTOpOM paboTaer aBTop.

InetAddress Address = InetAddress.getLocalHost(),

System.out.printin(Address);

Address = InetAddress.getByName("mailhost");

System.out.printin(Address);

InetAddress SW[] = InetAddress.getAlIByNarne(“www.starwave.com");

System.out.println(SW);

V xknacca InetAddress Takke eCTh HECKOJBKO HECTaTUUYECKUX METOJIOB,
KOTOpPBIE MOXHO HCIIOJIb30BaTh C OOBEKTaMH, BO3BPAIIAEMBIMH TOJBKO
YTO Ha3BaHHBIMU (PAOPUUHBIMU METOIAMH:

« getHostName() Bo3Bpaimaer CTpoxy, COAEPKAIIYI0 CHMBOJAYECKOE
UM y371a, COOTBETCTBYIOIICE XpaHANIEMYCS B JAaHHOM OOBEKTE amapecy
Internet.

« getAddress() Bo3BpaiaeT 6aTOBBIN MAaCCUB U3 YETHIPEX JIIEMEHTOB,
B KOTOpPOM B NOPSAKE, MCIIOJIB3YyEMOM B CETH, 3amucaH aapec Internet,
XPaHSIIHIACS B TAHHOM O0BEKTE.

« toString() Bo3BpaImaer CTpoKy, B KOTOPOW 3alMMCAHO UMS y3ja U €ro
azapec.

JeiiTarpaMmmel

Hetitarpammbl, unu naketsl npotokosia UDP (User Datagram Protocol)
— 3TO MakKeThl HH(OPMAIUH, TepechblIaeMble B CETH IO NMpUHIHUITY “fire-
and-forget” (BbicTpenui u 3a0b11). Ecii BaM Haio TOOUTHCS ONTUMAILHON
IIPOM3BOIUTEIHFHOCTH, ¥ BBl B COCTOSSHHM MHUHHMH3WPOBATh 3aTpaThl Ha
IIPOBEPKY IIEIOCTHOCTH HHpopmanuu, makersl UDP Moryt okazaTbes

BCCbMa I10JIC3HBIMHU.
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UDP He npeaycmarpuBaeT IPOBEPOK U NMOATBEPKACHUN IIpU mepenaye
uHpopmanuu. [Ipu nepenaue makera UDP mo xakomy-iambo ajapecy HeT
HUKAKOW TapaHTUU TOTO, YTO OH OYyJET MPUHST, U AaXe TOTO, YTO IO
ATOMY aJIpecy BOOOIIE €CTh KOMY MPUHUMATh TaKW€ MaKeThl. AHAJIOTUYHO,
KOT'/Ia BbI MOJTy4YaeTe JedTarpaMmy, y Bac HET HUKAKUX TapaHTHil, YTO OHa
He Oblila MOBPEXKIEHA B MYTH WJIM YTO €€ OTIPaBUTENh BCE €IIe JKJIET OT
BacC MOATBEPKICHUS €€ MOTyUYCHHUS.

Java peanuzyer aeiitarpammbl Ha 0aze nportokosia UDP, ncnonb3ys aiis
sToro Asa kinacca. O0bekThl Kiacca DatagramPacket npencrasisitor codoit
KOHTEWHephl C mJaHHbiMH, a DatagramSocket — 95T0 MexaHU3M,
WCIIOJIB3YEMBIN IIPH Iiepeaade u mosrydeHnr o0bekToB DatagramPacket.

CoKkeTsl “1JIsl KITUEHTOB”

TCP/IP-cokeTbl  WCMNONB3YIOTCS Uil peaju3allid  HaJEeXKHBIX
JBYHAIIpaBJICHHBbIX, OpPUEHTUPOBAHHBIX HA paboTy C MOTOKAMHU
COCIMHEHUI TOuYKa-TOuka Mexay ys3namu Internet. CokeTbl MOXKHO
UCIIOJIb30BaTh I COEJIMHEHMS CHUCTeMbl BBOJAa-BbIBOJAa Java ¢
nporpaMMaMH, KOTOPBIE MOTYT BBINOJHATHECS JIMOO Ha JIOKAJIbHOU
MalimHe, 100 Ha Jro0om apyrom ysie Internet. B ornuume oT kiacca
DatagramSocket, 00bekThl Kiacca Socket peann3yioT BBHICOKOHAICKHBIC
YCTOMYHBBIE COEAUHEHUS MEKYy KIMEHTOM U CEPBEPOM.

B makere java.net kimaccel Socket u ServerSocket cunbHO oTIMYarOTCA
npyr ot apyra. Ilepsoe oTiamume B ToMm, uTo ServerSocket xumer, moka
KJIMEHT HE YCTAHOBUT C HUM COEJUHEHHUE, B TO BpeMs, KaK OOBIYHBIN
Socket TpakTyeT HEIOCTYITHOCTh YETro-I1u00, C YeM OH XOUET COCTUHUTHCA,
KaKk ommOky. OpHOBpemMeHHO C co3gaHueM oObekta  Socket
YCTaHABJIMBAETCSl COEAMHEHUE MEXIy y3inamu Internet. Jlns co3manwus
COKETOB BBl MOKETE HCIIOIb30BATH JIBA KOHCTPYKTOpA:

« Socket(String host, int port) ycraHaBiuBaeT COCAMHEHHE MEXIY
JIOKAJIBHOM MAIllMHOM M YKa3aHHBIM IIOPTOM Yy3ia Internet, uMsi KOTOpPOro
ObLJIO TMEpeaHO0 KOHCTPYKTOPY. DTOT KOHCTPYKTOP MOKET BO30YXIaTh
uckirouenus UnknownHostException u IOException.

« Socket(InetAddress address, int port) BEIIONHSET Ty ke pabOTy, YTO
U TEpBbI KOHCTPYKTOp, HO Y3€l, C KOTOPbIM TpeOyeTcsi YCTaHOBUTHh
COCIMHEHNE, 3aJacTCsa HE CTpOoKod, a oO0bekToM InetAddress. Dtor
KOHCTPYKTOP MOKET B0o30yxaaTh Tosibko [OException.

N3 ob6wekTa Socket B moboe BpeMs MOXKHO H3BJeYb MHODOpMAIHMIO 00
aapece Internet m HOMEpe mopTa, ¢ KOTOPHIM OH coeauHeH. [ns atoro
CILyaT CJIEIYIOIINE METOIbI:

« getlnetAddressQ Bo3Bpamaer 00bekT InetAddress, cBsi3aHHBIN ¢
TaHHBIM 00BbeKTOM Socket.
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« getPort() Bo3BpaliaeT HoMep MopTa Ha YJAJIECHHOM y3Jie, C KOTOPhIM
YCTAHOBJICHO COEJIMHEHHUE.

« getLocalPort() Bo3Bpalaer HoMep JIOKaJIbHOTO MOPTa, K KOTOPOMY
MPUCOEIUHEH JIaHHBIA OOBEKT.

[Tocne Toro, kak 00BEKT Socket co3maH, UM MOKHO BOCIOJIB30BATHCSA
JUIsl TOTO, YTOOBI MOJYYUTh JOCTYIN K CBSI3aHHBIM C HHUM BXOJHOMY H
BBIXOJIHOMY MOTOKaM. DTH MOTOKU UCTOJIb3YIOTCS JJIsSl pUEMa U Nepeiaun
JAHHBIX TOYHO TAaK XK€, KaK U OOBIUHBbIC TTOTOKU BBOJIa-BbIBOJA, KOTOPHIE
MBI BUJIENIU B MPEAbITYIICH JEKIINU:

« getlnputStream() Bo3Bpamaer InputStream, CBsI3aHHBIM C JaHHBIM
O00BEKTOM.

« getOutputStream() Bo3BpamtaeT OutputStream, cBsi3aHHBINA C JAHHBIM
O00BEKTOM.

« close() 3akpbIBaeT BXOJJHOM 1 BBIXOJAHOM MOTOKK 00beKkTa Socket.

[IpuBeeHHBIN HUKE OYEHb IIPOCTOM IPUMEP OTKPHIBAET COECIUHEHUE C
noptoMm 880 cepBepa “timehost” U BHIBOAUT MOJyYEHHBIE OT HETO JIaHHbIE.

import java.net.™;

import java.io.*;

class TimeHost {

public static void main(String args(]) throws Exception {

int c;

Socket s = new Socket("timehost.starwave.com”,880);

InputStream in = s.getInputStream();

while ((c = in.read()) !=-1) {

System.out.print( (char) c);

/

s.close();

}

CokeTsl “mi1s1 cepBepoB”

Kak yxe ynmoMuHaoch paHee, Java MoaIepKUBAET COKETHI CEPBEPOB.
Jnst coznanusa cepBepoB Internet Hago HMCHOJB30BaTh OOBEKTHI Kilacca
ServerSocket. Korna Bbl co3naere o0bekT ServerSocket, oH peructpupyer
ceOs1 B cHUCTEME, TOBOPSI O TOM, YTO OH TOTOB OOCIIY>KHBaTh COCIMHCHUS
KJIMEHTOB. Y 3TOro KJjlacca €cTh OJHMH JONOJIHUTENbHBIA MeToh accept(),
BBI30B KOTOPOTO OJIOKUPYET MOJIMPOLIECC A0 TeX MOp, MOKa KaKoW-HUOYIb
KJIMEHT HE YCTaHOBHUT COEJIMHEHHE MO COOTBETCTBYroUleMy nopty. Ilocie
TOTO, KakK COEJUMHEHUE YCTAHOBIIEHO, MeTona accept() Bo3Bpallaer
BBI3BABIIEMY €T0 MOANPOIECCY OObIYHBIA 00BEKT Socket.

JIBa xoHCTpYyKTOpa Kilacca ServerSocket mo3BoJiiOT 3a7aTh, 10 KaKOMY
IOPTY BBl XOTUTE€ COEIUHATHCS C KIWEHTaMH, U (HEeoOs3aTesIbHbIN

napameTp) Kak JOJITO BbI TOTOBBI XKAaTh, IIOKA 3TOT MOPT HE OCBOOOIMUTCS.
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« ServerSocket(int port) cozmaeT coker cepBepa i 3aJJaHHOTO MOPTa.

« ServerSocket(int port, int count) co3maeT COKET cepBepa s
3ajanHoro mnopta. Eciam 3ToT mopT 3aHAT, MeTon OyIeT JKIaTh ero
OCBOOOXKACHUSI MAKCUMYM count MUJUTUCEKYHI.

URL

URL (Uniform Resource Locators — ogHOpoAHBIE YKa3aTEIH PECYPCOB)
— SBJSAIOTCA HauOosee (yHIaMEHTaJIbHBIM KOMMIOHEHTOM ‘“‘BcemupHoit
naytudbl’. Kimacc URL npemocraBisier mnpocTtol HW - JIAKOHWUYHBIN
nporpaMMHbId uHTepdenc ana noctyna k uHbopmauuu B Internet c
nomombo URL.

Y xmacca URL wu3 Oubnmotrexku Java - yeThipe KOHCTpyKTOpa. B
HanOoJiee yacTo ucnojbdyemoit popme koncrpykropa URL aapec pecypca
3a/1aeTCsl B CTPOKE, HMICHTUYHOM TOM, KOTOPYIO BBl HCIOJB3YETE MpHU
paboTe ¢ Opayzepom:

URL(String spec)

JIBe cnenyromux pa3HOBUIAHOCTH KOHCTPYKTOPOB IO3BOJISIIOT 3aJaTh
URL, yka3aB ero oTAeiabHble KOMIIOHEHTHI:

URL(String protocol, String host, int port, String file)

URL(String protocol, String host, String file)

YerBepras, u mociuenHas ¢dopmMa  KOHCTPYKTOpa  IO3BOJISIET
MCT0Ib30BaTh cymecTByromuil URL B kauecTBe CChIIIOYHOTO KOHTEKCTA, U
CO3/aTh Ha OCHOBE 3TOro KOHTeKcTa HOBbIM URL.

URL(URL context, String spec)

B npuseneHHom Huxke npumepe cospaercs URL, agpecyrommii www-
CTpaHuIly (MOCTaBbTE TyAa CBOM aJpec), MOCJe Yero nporpaMmma neqyaraer
CBOMCTBA 3TOTO OOBEKTA.

import java.net. URL;

class myURL {

public static void main(String args[]) throws Exception {

URL hp = new URL("http://coop.chuvashia.edu");

System.out. println("Protocol: " + hp.getProtocol());

System.out.printin("Port: "+  hp.getPort());

System.out.printin("Host: "+  hp.getHost()),

System.out.printin("File: "+  hp.getFile());

System.out.printin("Ext: " + hp.toExternal.Form());

)

Jlns Toro, 4ToOBl W3BJIEYL peATbHYIO HWH(OpMAIUIO, aIpecyeMylo
manaeiM  URL, wneoOxommmo Ha ocHoBe URL co3mate 00BEKT
URLConnection, BOCITIOJIb30BABIIINCH TSt 3TOTO METOJIOM
openConnection().

URLConnection
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URLConnection — 00BEKT, KOTOPBIM MBI HCHOJB3YEM JHOO JIst
MPOBEPKU CBOMCTB yJajeHHOro pecypca, aapecyemoro URL, mubo mis
MOJYyYEHUsI €ro COACPKUMOro. B mNpuBEIEHHOM HMXKE MPUMEPE MBI
cozmaeM URLConnection ¢ mnomompio Meroga openConnection,
BbI3BaHHOTO ¢ 00hekTOM URL. Ilocie 3Toro mMul UCIONb3yeM CO3JaHHBIN
OOBEKT IS IOJTYYEHHUsI COJICPIKUMOTO U CBOMCTB JOKYMEHTA.

import java.net.*;

import java.io.*;

class localURL {

public static void main(String args[]) throws Exception {

int c;

URL hp = new URL("http", "127.0.0.1", 80, "/");

URLConnection hpCon = hp.openConnection();

System.out.println("Date: " + hpCon.getDate());

System.out.println("Type: " + hpCon.getContentType());

System.out.println("Exp: " + hpCon.getExpiration());

System.out.println( "Last M: " + hpCon.getLastModified());

System.out.printin("Length: " + hpCon.getContentLength());

if (hpCon.getContentLength() > 0) {

System.out.printin("=== Content ===");

InputStream input = hpCon.getlnputStream();

int i=hpCon.getContentLength();

while (((c¢ = input. read()) !=-1) && (--i > 0)) {

System.out.print((char) c);

/

input.close();

/

else {

System.out.println("No Content Available"”);

/
/1

Ota niporpamma yctanaBiauBaeT HTTP-coenunenre ¢ 1OKaJIbHBIM y3J10M
no opty 80 (y Bac Ha MaImIMHE HOHKEH OBITH ycTaHOBIeH Web-cepBep) u
3ampammBaeT JOKYMEHT 0 YMOJIYaHHIo, 00bI9HO 3TO - index.html. ITocne
ATOrO MpOrpaMMa BbIBOAUT 3HAUYECHUS 3arOJIOBKA, 3alPAIIMBAECT U BHIBOAUT
COAEPKUMOE TOKYMEHTA.

3aganue Ha J1a00paToOpHYIO padory

Pa3paGoraTte  cepBepHOE  MPUIOKEHHE C  HMCIOJIb30BAHUEM

ACHHXPOHHBIX COKETOB Ha s3bIKe MporpamMmmupoBanus java. Cepsep
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JOJKEH O0OCIIy’)KMBaTh HECKOJIBKO KJIMEHTOB OJHOBpeMeHHO. Cepsep
BBITIOJIHSIET ICMCTBUS B COOTBETCTBUU € Tabimuuen. KnueHT noaxmtoyaercs
K cepBepy, MepeaacT HeoOXOoauMbIe JaHHBIE M MOJy4aeT pesynbTar. s
peajqmu3anuu cepepa ucnoab3oBath NIO n HeOJIOKHpYOIINE COKETHI.
YerHble BapuaHThl HCNOJAb3YHT npoTokoa TCP, neuernsie — UDP.
Co3znath Ha OCHOBE COKETOB KJIIMEHT/CEPBEPHOE BU3YAIbHOE MPHUIIOKEHHE:
1. KimneHT nochLiaeT yepes cepBep cooOILIEHNE APYTroMy KIIMEHTY.
2. KnaueHT mochlIaeT depes3 cepBep COOOILIEHUE APYromy KIHEHTY,
BBIOPAaHHOMY U3 CITHCKA.
3. Yar. KnueHT mnochulaeT dYepe3 cepBep COOOIIEHHE, KOTOPOe
MOJIYy4YaroT BC€ KIMEHThl. CIIHCOK KJIMEHTOB XPAaHUTCS Ha CEPBEPE
B (haiire.
4. Knuent mnpu oOpalieHuu K CepBepy IMOJy4daeT CIydaiHo
BbIOpaHHbIN coHeT lllekcnupa u3 daiina.
5. CepBep paccbiiaeT coOOIIEHUs] BHIOPAaHHBIM M3 CIIUCKA KJIMEHTaM.
Cnucok xpaHutcd B Qaiine.
6. CepBep pacchulaeT COOOIIEHUSI B  OMNpPEJCICHHOE BpeMs
ONPEICIICHHBIM KIIMEHTaM.
7. CepBep pacchluiaeT COOOIIEHHS TOIbKO TEM KIMEHTaM, KOTOPhIC B
HACTOSIIINN MOMEHT HaXOIdaTCsA B on-line.
8. Uar. CepBep pacchulaeT BCeM KJIHMEHTaM HHPOPMAIHUIO O
KJIMEHTaX, BOIIEAIINX B YaT U MOKWHYBIIIKX €TO0.
9. KnueHT BbIOMpaeT M300paKEHUE U3 CIHCKA W TEPEChUIaeT €ro
IpYroMy KIMEHTY Yepe3 CEpBep.
10. Urpa no cetu B “Mopckoii 6oi”.
11. MHrpamno cetu B “21”.
12. Urpa mo cetu “T'o”. Kpectuxku-nonmku Ha Oe3pazMepHOM
(6ompmom) moze. Jliast mobeapl HEOOXOIUMO BBICTPOUTH IISATH B
OJIUH PSAI.
13. Hammucate nporpamMmy, CKaHUPYIOIIYIO CETh B YKa3aHHOM
nuamna3one IP anpecoB Ha HATMYKE AaKTUBHBIX KOMIIBIOTEPOB.
14. TIlpokcu. Ilporpamma npomkHa NOpPUHUMATh COOOIIEHUS OT
mo00ro KiKneHTa, padoTaroiiero Ha nmporokosne TCP, u orceuiath
WX Ha COOTBETCTByromM cepeep. I[lpu nepenaue U3MEHSTH
coOOUIEHHE.
15. Tenuer. Co3paTh mnOporpamMmy, KOTOpasi COCAHHSIETCS C
yKa3aHHBIM CEPBEPOM 10 YKa3aHHOMY MOPTY U MPOU3BOJIUT
0OMEeH TeKCTOBOM MHpOpMaIue.

KoHTpoJbHbBIE BONIPOCHI
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1. Kak mony4uTs COEpKUMOE CTPaHULbI, Hcnonb3ys ero URL ?

2. Kak moakIo4uThCs K cepBepy ucnoibiys npotokos TCP B Java?

3.Kak moakmrouuThCs K cepBepy ucnonbdysd mnporokoa UDP B
Java?

4. ITopsiiok OpraHM3aluy KIWEHT-CEPBEPHOIO B3aUMOJCHCTBUS C
ucrnoap3oBannem nporokosa TCP B Java?

5. 1lopsnok OpraHu3anuy KIMEHT-CEPBEPHOTO B3aMMOJEUCTBUSA C
ucrnoap3oBanuem nporokona UDP B Java?

6. [lopsaiok opraHu3alMu KIMEHT-CEPBEPHOTO B3aUMOJICHCTBUS C
rcnoJib3oBanueM nporokosia ICMP B Java?

7.1lopsAIOK OpraHu3alvu KIMEHT-CEPBEPHOTO B3aUMOJECUCTBUS C
ucnoabs3oBanuem nporokosia HTTP B Java?

8. [lopAoK opraHM3alnM KIHEHT-CEPBEPHOIO B3aUMOJIEHCTBUS C
ucnoap3oBanuem nporokona HTTPS B Java?

9. Kak ucnonssyercst unrepdeiic ResultSet? HazoBute ero Mmetoibl.

10. Peanuzanus DNS- 3anpocos B Java.

JlaGopaTopHas padora Ne3 « MHOronoTo4Hbie MpPUI0KEHUD

eab padoOTBI: HAY4YUTHCS CO3/1aBaTh MHOTOMOTOYHBIE MPUIOXKEHUS B
Java

Teoperuyeckue cBeIeHUs

Knacc Thread wunkamcymmpyer Bce cCpencTBa, KOTOPhIE MOTYT BaM
notpedoBarbesi npu pabore ¢ mnoampoueccamu. [lpu 3amycke Java-
IpOorpaMMbl B HEW YK€ €CTh OJWH BBINOJHIIOIMNUCA NOAnporecc. Bel
BCErJa MOJKETE BBIICHHTH, KAKOW HWMEHHO ITOJIPOIIECC BBIOIHACTCS B
JAHHBIK ~MOMEHT, C IIOMOIIBIO BBI30BAa CTAaTUYECKOTO  METOa
Thread.currentThread. Ilocme Toro, kak Bbl TOJYYUTE JSCKPHIITOP
MOAIPOIECCa, BBl MOXETE BBIIOJIHATH HAA OTHM  TMOJAMPOIECCOM
pa3IMYHBIC OIepaluyd Jake B TOM clydae, Korja IapajjieiabHbIe
MOAIPOIIECCHI OTCYTCTBYIOT. B odepeHOM HaieMm mpuMmepe MmokKa3aHo, Kak
MOKHO YITPaBJISAThH BBITIOJHSIOITUMCS B IAHHBI MOMEHT TTOIPOIECCOM.

class CurrentThreadDemo {

public static void main(String args[]) {

Thread t = Thread.currentThread(),;

t.setName("My Thread");
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System.out. printin("current thread: " + t);
try {

for(intn=5n>0;n-){
System.out.printin(" " + n);

Thread.sleep(1000);

}/

catch (InterruptedException e) {
System.out.printin("interrupted"”);

/
/)

B »stoM mnpumepe TeKylMH MNOANPOLIECC XPAHUTCS B JIOKAIBHOU
MEPEMEHHON t. 3aTe€M MBI HUCHOJb3YyEM 3Ty MEPEMEHHYIO ISl BBI30BA
Meroga setName, KOTOPbIM M3MEHSAET BHYTPEHHEE MM MOAMpOIEcca Ha
“My Thread”, ¢ Tem, yT0oOBI BBIBOJI MpOrpaMmbl ObLT yaoOounTaembeiM. Ha
CJICAYIOIIEM IIare Mbl BXOJUM B IIHMKJ, B KOTOPOM BeIETCS OOpaTHBIN
OTCYET OT 5, MPUYEM HA KAXKIAOW UTEPALMUA C MOMOILIBIO BBI30BA METOJA
Thread.sleep() nenaercs may3a JIUTEIBHOCTBIO B 1 CEKyHIy. ApryMeHTOM
IUIL 3TOrO METOJa SIBJISIETCS 3HAYEHWE BPEMEHHOIO WHTEpBaja B
MUJUTUCEKYHJaX, XOTS CHUCTEMHbIE Yachl Ha MHOTUX IUIaTGopmax He
MO3BOJISIIOT TOYHO BBIIEPKUBATh UHTEPBabl Kopoye 10 MHILTUCEKYH.
OO6paTuTe BHUMaHNE — ITUKJI 3aKJIF0YEH B try/catch 610k. Jleno B Tom, 4TO
METO]I Thread.sleep() MOKET BO30YXK/1aTh HCKJIIOYCHHUE
InterruptedException. 9To UCKIIOUEHHE BO30YKIAETCS B TOM Cllydae, eclid
KaKOMY-JIM0O0 JIpyroMy TMOJIPOIECCY MOHAT00UTCS TMpepBaTh JTaHHBIN
nojmnporecc. B naHHOM mpumepe Mbl B TaKOW CUTYAIlMU MPOCTO BBIBOJIUM
cooOIIeHne O TMepexBaTe HCKIoYeHus. Hurke mpuBeneH BBIBOJA JTOU
MPOTPAMMBI:

C:\> java CurrentThreadDemo

current thread: Thread[My Thread,5,main]

~ N W N O

OOpaTuTe BHUMaHHUE HA TO, YTO B TEKCTOBOM IPEACTABICHUU OOBEKTa
Thread comepxxutcs 3agaHHOE HaMU UMsI JIETKOBECHOTO Mpoliecca — My
Thread. Yucino 5 — 3T0 mpuopuTeT MOANPOLIECCA, OHO COOTBETCTBYET
NPUOPUTETY IO YMOJYAHMIO, “main” — HUMs TPYMIbl MOJMPOIECCOB, K
KOTOPOM NPUHAJIEKUT JAHHBIN MOIMPOLECC.

Runnable
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He odens mHTEpEeCHO pabOTaTh TOJBKO C OJHHM IOAMPOIECCOM, a Kak
MOXHO co037aTh eme oauH? Jlns 3TOro HaMm MOHAAOOUTCS HApPYrou
sk3eMIusip kiacca Thread. Ilpu co3ganum HOBOorO oOBekTa Thread emy
HY’KHO YKa3aTh, KakKOM IPOrPaMMHBIN KOJ OH JIOJDKEH BBINOJHAThH. BbI
MOXETe 3alMyCTUTh TOANPOIIECC C TMOMOIINBI0 JI000ro 00BEeKTa,
peanu3ytoiero uarepderic Runnable. [l Toro, 4To0bl peann3oBath 3TOT
uHTepderic, Kilace T0HKeH MPeI0CTaBUTh onpeneneHne Metoa run. Hiwke
IpUBEJICH IPUMEDP, B KOTOPOM CO3AETCSI HOBBIM MOIITPOIIECC.

class ThreadDemo implements Runnable {

ThreadDemo() {

Thread ct = Thread.currentThread();

System.out.printin("currentThread: " + ct);

Thread t = new Thread(this, "Demo Thread");

System.out.println("Thread created: " + t);

t.start();

try {
Thread.sleep(3000);

/
catch (InterruptedException e) {
System.out.printin("interrupted”);

/

System.out.println("exiting main thread");

/
public void run() {

try {

for(inti=5;1>0;i-){
System.out.printin("" + i);
Thread.sleep(1000);

/7

catch (InterruptedException e) {
System.out.println("child interrupted”);

/

System.out.printin("exiting child thread");

/

public static void main(String args[]) {

new ThreadDemo();

}}

OOparnTe BHHMaHHWE Ha TO, YTO ITUKJ BHYTPHM METOJIa run BBHITJISIAT
TOYHO TaK jkKe, KaKk W B MPEIbIAYIIEM MpUMEpe, TOJIbLKO Ha 3TOT pa3 OH
BBITIOJIHSICTCS B ApyroMm moampoiiecce. [loampornecc main ¢ MOMOIIbIO

omeparopa new Thread(this, "Demo Thread") co3maeT HOBBIN OOBEKT
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kinacca Thread, mpuyem mnepBbIil napameTp KOHCTpykTopa — this —
yKa3bIBa€T, YTO HAaM XOYETCS BBI3BATh METOJ r'un TEKYIIEro OOBEeKTa.
3aTeM MBI BBI3BIBAEM METOJ start, KOTOPBIM 3amyCKaeT MoInpoIecc,
BBITIOTHAIONMH MeTos run. [locime 3Toro ocHoBHOM mojmpoliece (main)
MIEPEBOJIUTCS B COCTOSIHUE OXXHAAHWUS HA TPU CEKYHJbI, 3aT€M BBIBOJIUT
coolmieHue u 3aBepiiaet padbory. Bropoit noanponecc — “Demo Thread”
— MPHU 3TOM TO-TIPEKHEMY BBITIOJHSIET UTEPAlUH B IUKJIE METOZa run 1o
TeX TOop MOKa 3HAYCHHE CUETUYMKA IHMKJIa HE YMEHBIIHUTCS a0 Hyss. Hrke
MOKa3aHO, KakK BBITJIAUT PE3yJbTaT pabOThl 3TOH MPOrpaMMbl 3TOU
IIPOTPaMMBI MIOCJIE TOT0, KaK OHAa OTpabOTaeT 5 CEKYHI.

C:\> java ThreadDemo

Thread created: Thread[Demo Thread,5,main]

5

4

3

exiting main thread

2

1

exiting child thread

[IpuoputeTsl TOATPOLECCOB

Ecnau BeI x0THTE MOOWTHCS OT Java mpeackazyeMoro He3aBUCHMOTO OT
1aTGOPMBI TTOBEICHUS, BaM CIIEIyeT MPOSKTUPOBATH CBOM MO ITPOIIECCHI
TakuM 00pa3oM, 4TOObI OHM TIO CBOEW BOJIE OCBOOOXKIAIU MPOIECCOP.
Hwxke mnpuBeneH mnpumep ¢ JIBYMsl MOJIPOIECCAMH C  Pa3THYHBIMU
PUOPUTETaMH, KOTOpPBIE HE BEAyT ce0S OJWHAKOBO Ha pPa3IUIHBIX
miatdopmax. [Ipuopurer 0AHOTO M3 MOAMPOIIECCOB C MOMOIIBIO BBHI30BA
setPriority ~ ycranaBimBaeTcs Ha JaBa  ypoBHsS  Bbime  Thread.
NORM_PRIORITY, To ecTb, ymManmuuBaeMoro npuoputrera. Y Apyroro
MOJMpoIlecca MPUOPUTET, HA0OOPOT, Ha JBa ypoBHsA HIke. O0a 3THX
MoJIIpoIiecca 3amyckarTcs U padoTtatoT B TedeHue 10 cexyna. Kaxapiii u3
HUX BBITIOJHSCT IIUKJI, B KOTOPOM yBEIMYMBACTCS 3HAYCHHUE TIEPEMEHHOM-
cuerurka. Yepes necATh CEKyHJI IMOCTIe UX 3aIlyCKa OCHOBHOM IOAIPOIECC
OCTaHABJIMBAET HMX pabOTy, MpHUCBaWBas YCJIOBHUIO 3aBEPIICHUS ITUKIIA
while 3HaueHue true W BBHIBOAUT 3HAYCHHUS CUETYMKOB, MOKA3BIBAIOIIUX,
CKOJIbKO UTEpAIiii IUKJIA YCTIEN BBIMOTHUTE KK IBIN U3 MTOAIPOIIECCOB.

class Clicker implements Runnable {

int click = 0;

private Thread t;

private boolean running = true;

public clicker(int p) {

t = new Thread(this),;
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t.setPriority(p);

/

public void run() {

while (running) {

click++;

}/

public void stop() {

running = false; }

public void start() {

t.start();

}/

class HiLoPri {

public static void main(String args([]) {
Thread.currentThread().setPriority(Thread. MAX_PRIORITY ),
clicker hi = new clicker(Thread. NORM_PRIORITY + 2);
clicker lo = new clicker(Thread. NORM _PRIORITY - 2);
lo.start();

hi.start();

try Thread.sleep(-10000) {

/

catch (Exception e) {

/

lo.stop();

hi.stop();

System.out.println(lo.click + " vs. " + hi.click);

}/

[To 3HaueHHUsIM, PUTYPHUPYIOIIMM B PacIedyaTKe, MOKHO 3aKIIOUHUTH, YTO
MOJNPOIECCY C HU3KUM MPUOPUTETOM JOCTACTCS MEHbIIE Ha 25
MPOIIEHTOB BPEMEHU Ipoleccopa:

C:\>java HiLoPri

304300 vs. 4066666

CunxpoHu3alus

Korma naBym wnm Oojiee moamporieccaM TpeOyeTcs MapaielbHbIN
JOCTYIl K OJHMM M TeM >€ JaHHbIM (MHA4Ye€ TOBOPS, K COBMECTHO
HCIIOJB3YEMOMY PECypCy), HY’KHO 103a00THUTHCS O TOM, YTOOBI B KaXKIbIN
KOHKPETHBIH MOMEHT BPEMEHM JOCTYI K 3THUM JIaHHBIM IPEI0CTaBIISIICS
TOJIBKO OJHOMY W3 TIOAIPOIECCOB. Java sl TakKOW CUHXPOHHU3AIUHU
MPEOCTABIIAECT YHUKAIbHYIO, BCTPOCHHYIO B SI3BIK MPOTrPAMMHUPOBAHUS
NoJICPKKY. B Jpyrux cucremax ¢ napauieIbHbIMU TOAIPOIECCaMU
CYIIECTBYET TMOHATHE MOHumopa. MOHUTOp — 3TO  OOBEKT,

HCTIOJIb3YEMbIM KaK 3alleyika. TOoJIbKO OJIMH W3 MOAIPOLIECCOB MOXKET B
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JAHHBIA MOMEHT BpEMEHHU BialeTh MoHUTOpoM. Korjga mnopa-mporecc
MoJlydyaeT AdTy 3alleiKy, TOBOpAT, 4YTO OH e6ouienl B MOHHUTOp. Bce
OCTaJIbHBIC MOJMPOIIECCH, MBITAIOIINECS BOUTH B TOT K€ MOHHUTOpP, OyayT
3aMOpPOKEHBI JI0 TeX IIOp IOKa TMOMAMPOIIECC-BIaAeiCI] HE BBIMIACT W3
MOHHUTOPA.

VY kaxpnoro Java-o0beKkTa e€CTh CBS3aHHBIA C HUM HESIBHBIM MOHHUTOD, a
JUIST TOro, 4YTOOBI BOMTH B HETO, HAJO BEI3BATH METOJ DTOr0 OOBEKTA,
OTMEUYEHHBIN KIIIOUEBBIM clI0BOM synchronized. Jlyigs Toro, 4ToOBl BBIWTH
U3 MOHHUTOpa M TEM CaMbIM MEpeaaTh yHpaBiC€HUE OOBEKTOM APYromy
MOIPOIIECCY, BaAEIC] MOHUTOpPA JIOHKEH BCETrO JIMINh BEPHYTHCS W3
CUHXPOHH30BAaHHOTO METO/IA.

class Callme {

void call(String msg) {

System.out.println("[" + msg);

try Thread.sleep(-1000) {}

catch(Exception e) {}

System.out.println("]");

1/

class Caller implements Runnable {

String msg;

Callme target;

public Caller(Callme t, String s) {

target = t;

msg = s;

new Thread(this).start();

/

public void run() {

target.call(msg);

}/

class Synch {

public static void main(String args[]) {

Callme target = new Callme(),

new Caller(target, "Hello.");

new Caller(target, "Synchronized");

new Caller(target, "World");

/
/

Bl Moxkete BHUACTL N3 TIPUBCACHHOIT'O HUWIKXC PC3yJIibTAaTa pa6OTBI
nporpaMmsal, 4YTO sleep B MCTOIC call PUBOAUT K TIICPCKIHOYCHUTIO
KOHTCKCTAa MCKAY NIOAIPOHCCCAMH, TdK YTO BbIBOA HAIINUX 3 CTPOK-

COOOIICHHI TIEPEMEIITNBACTCS
23



[Hello.
[Synchronized
I

[World

I

I

DOTO MOpPOUCXOAUT TMOTOMY, YTO B HAIIEeM MOpPUMEpPE HET HUYEro,
CIIOCOOHOTO MOMEIIATh Pa3HbIM MOAMNPOIIECCAaM BBI3bIBATH OJHOBPEMEHHO
OJIMH U TOT K€ METOJI OJIHOTO U TOro € oObekTa. [[ns Takoi cutTyaruu
€CTh JIa)Ke CHeNUaIbHBIM TepMUH — race condition (COCTOSIHME TOHKH),
O3HAYalolINi, YTO Pa3IMYHbIC MOAIPOIECCHl MBITAIOTCA ONEPEAUTHh APYT
Jpyra, 9TOObI 3aBEPIINTH BBHIMOJHEHUE OJTHOTO M TOTO K€ MeTojia. B aTom
npuMepe ISl TOro, 4YTOOBI 3TO COCTOSHHE OBUIO OYEBHUIHBIM M
MOBTOPSIEMBIM, UCIIOJIb30BaH BHI3OB sleep. B peasibHBIX ke CUTyaIusx 3TO
COCTOSIHME, KaK MpPaBUJIO, TPYIHOYJIOBHUMO, MOCKOJIbKY HEMOHSTHO, TJIE
MMEHHO TPOUCXOAUT IMEPEKIIOYEHUE KOHTEKCTa, U 3TOT 3(PPeKT MeHee
3aMETEH U HE BCET/1a BOCIPOU3BOASLTCA OT 3aIlyCKa K 3aIyCKy MPOTPaMMBI.
Tak 4TO ecnu y Bac €cTb MeToJ (WJM 1ieJiasi rpyIma METOA0B), KOTOPBII
MaHHIYJUPYET BHYTPEHHHM COCTOSHHEM OOBEKTa, HCIIOIb3YyEeMOro B
IporpaMMe ¢ MapajiieaIbHBIMU MOAIPOIIECCaMH, BO M30€KaHNE COCTOSHUS
FOHKM BaM CJEIyeT MCIOJb30BaTh B €r0 3aroJIOBKE KIKYEBOE CJIOBO
synchronized.

B3aumopaencTeue noanpoueccon

B Java wumeercs dJeTaHTHBIM  MEXaHW3M  OOIIEHUS  MEXKAY
NOANpOoIEecCaMy, OCHOBaHHBIN Ha meTtonax wait, notify u notifyAll. Otu
METOJbI peann3oBaHbl, Kak final-meTompl kimacca Object, Tak 9TO OHH
AMEIOTCS B JII0OOM Java-kiiacce. Bce 3TM MeTOABI JOJKHBI BBI3BIBATHCS
TOJBKO W3 CUHXPOHH30BAHHBIX METO/OB. [IpaBuiia MCMOJb30BaHUS ATHUX
METOJIOB OYEHB MPOCTHI:

* wait — TMPUBOJUT K TOMY, YTO TEKYIIMM MOIMPOIECC OTIaeT
YIPaBJICHUE U MEPEXOIUT B PEKUM OXKUJIAHUS — JI0 TEX IMOP MOKa JPYrou
MO/I-TIPOIIECC HE BBI30BET METO/ notify ¢ Tem ke 00bEKTOM.

 notify — BBIBOAUT U3 COCTOSHHUS OXHJAHHS TICPBBIA M3
MTOIIPOIICCCOB, BRI3BABIINX Wait ¢ JAHHBIM OOBEKTOM.
* notifyAll — BBIBOOUT W3 COCTOSHHUS OXHAAHUS BCE TMOAMPOIECCHI,

BEI3BABIIHE Wait ¢ JaHHBIM OOBEKTOM.

Hwxke mnpuBeseH mnpuMep TMpoOrpaMMbl C HAWBHOM peaiu3alueit
po0JIEMbI MOCTABIIUK-TIOTPEOUTENH. ITa MpOorpaMMa COCTOUT U3 YEThIPEX
MPOCTHIX KJIACCOB: Kilacca QQ, MpeCTaBIISIFOIIEr0 COOO0M Hallly peaan3aiuio
ouepeqid, JOCTYN K KOTOPOU MBI MBITAEMCS CHHXPOHU30BATh; IMOCTABIIUKA

(kmacc Producer), BBITOJTHSIONIETOCS B OTACIBHOM MOJMPOIIECCE U
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MOMEIIAIOIIET0 JaHHbIE B 0Yepeb; noTpeduTens (kinacc Consumer), TOXe
MPEJCTABIISIIONIETO COOOM MOJANMPOILECC W M3BJICKAIOLIECTO JIaHHBIE U3
ouepend; W, HAKOHEl, KpoxXxoTHoro kiacca PC, KOTopblii co3maer mo
OJIHOMY OOBEKTY KaXKJIOT0 M3 MEePEUNCICHHBIX KJIaCCOB.

class Q {

int n;

synchronized int get() {

System.out.printin("Got: " + n);

return n;

/

synchronized void put(int n) {

this.n = n;

System.out. println("Put: " + n);

/1

class Producer implements Runnable {
Qgq;

Producer(Q q) {

this.q = gq;

new Thread(this, "Producer”).start();
/

public void run() {

inti=0;

while (true) {

q.put(i++);

} 1)

class Consumer implements Runnable {
Qgq;

Consumer(Q q) {

this.q = q;

new Thread|(this, "Consumer").start(),
/

public void run() {

while (true) {

q.8et();

/

}/
class PC [

public static void main(String args[]) {
0 q = new Q();
new Producer(q);

new Consumer(q);
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Xots MeToibl put u get kimacca (Q CHHXpOHU30BaHbI, B HAIIEM ITPUMEPE
HET HUYETO, YTO ObI MOTJIO MIOMEIIATh MOCTABIIUKY MEPENUCHIBATH TAHHBIC
10 TOTO, KaK MX MOJYYUT MOTPEOUTENh, U HA000POT, MOTPEOUTEII0 HUIETO
HE MEIIAeT MHOTOKPATHO CYUTHIBATH OJHM M T€ XK€ JaHHble. Tak 4To
BBIBOJ] IMPOTpaMMBbl COJEPXKUT BOBCE HE Ty IOCJIEA0BATEIHHOCTD
COOOIILIEHHH, KOTOPYIO HaM ObI XOTEJIOCh UMETh:

C:\> java PC

Put: 1

Got: 1

Got:

Got:

Got:

Got:

Put:

Put:

Put:

Put:

Put:

Put:

Got:

Kak Bumgute, mocie TOro, Kak MOCTaBIIMK MMOMEIIAET B NMEPEMEHHYIO N
3HaueHue 1, moTpedbuTenh HaYMHAET paboTaTh U U3BJIEKACT ATO 3HAUCHUE 5
pa3 noapsa. [lomoxeHrne MOKHO UCIIPaBUTh, €CJIM MOCTABIIMK OyAET IpHU
3aHECEHUM HOBOT'O 3HAYCHMS YCTaHABIMBATh ¢)jiar, HalpuMmep, 3aHOCUTH B
JIOTUYECKYI0 TIEPEMEHHYI0 3HAUeHHE true, Mmocie 4ero OyJeT B IHKIIE
MPOBEPSITH €€ 3HAYEHUE 10 TeX MOp MOKa TMOCTAaBIIMK HE oOpadoTaer
JIaHHbIe ¥ HE cOpocHT Quiar B false.

[IpaBwibHBIM TIyTEM [JIs TIOJIYYEHHUSI TOrO K€ pesysibrata B Java
SIBJISIETCS UCIIOJIb30BaHUE BHI30BOB wait U notify aJis nepegadyu CUTHAJIOB B
oOoux HarpasieHusxX. BHyTpu meTona get Mbl JaeM (BbI30B wait), TIOKa
Producer ne nzBectut Hac (notify), 4To a1 HaC TOTOBA OYEpeaHAS TTOPIUS
nanubiX. [locne Toro, kak Mbl 0OpaboTaeM THU JaHHBIE B METO/E get, MBI
u3BenaemM o0wekT kiacca Producer (cHoBa BBI3OB notify) o TOM, 4TO OH
MOXET IepeaBaTh CICAYIONIYI0 MOPIUI0 JaHHBIX. COOTBETCTBEHHO,
BHYTpPH MeToaa put, MbI xiaem (wait), moka Consumer He oOpabortaer
JlaHHbIC, 3aTE€M MBI TIepe/laéM HOBBIC JaHHbIC U U3BeliaeM (notify) 06 aTom
00BbeKT-TIoTpeOouTenh. Huke mnpuBeeH mNEpenucaHHbI  yKa3aHHBIM
obpazom kiacc Q.

class O {

int n;

NN QNN WO~~~
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boolean valueSet = false;
synchronized int get() {

if (!valueSet)

try wait();
catch(InterruptedException e):
System.out.printin("Got: " + n);
valueSet = false;

notify();

return n;

/

synchronized void put(int n) {

if (valueSet)

try wait(), catch(InterruptedException e);
this.n = n;

valueSet = true;

System.out.println("Put: " + n);

notify();
}

A BOT U pe3ynbTaT pabOThl 3TON MPOrPAMMBI, ICHO MOKA3BIBAIOIINN, YTO
CUHXPOHM3ALMS TOCTUTHYTA.

C:\> java Pcsynch

Put: 1

Got: 1

Put: 2

Got: 2

Put: 3

Got: 3

Put: 4

Got: 4

Put: 5

Got: 5

Kaunu (deadlock)

3amanune Ha Ja00paToOpHYIO padory

Pa3paborare mnpusoxxeHue, B KOTOPOM BBIMOJHSAETCS CISAYIOLIUI
QIrOPUTM: JBa MapaJUICIbHBIX IMMOTOKAa LHUKIMYECKH BBIMOJHAIOT BBI30B
bynkumii (cormacHo BapuaHTa). KaxIplii MNOTOK HCHONB3YET CBOO
¢dbynkuuio. Pe3ynbrarhl paOOThl KaXKIblii MOTOK MOMEIIAET B OOLIYIO
ouepedb KOHEUHOM JUMHBL. TpeTudl MOTOK 3abupaer H3 ouepenu

pe3ynbTaThl  paboThl GyHKIMA W OTOOpakaeT WX Ha OJKpaHe B
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npou3BOIbHON Qopme. CxeMa B3aMMOJEHCTBUS NMOTOKOB NpPUBEACHA HA
pucyHke 1.

OyHKIMA A
IToTox Nel Ouepenp
\ .| Tlotok Ne3
OynHkiua B >
ITotox Ne2
BriBog Ha
3KpaH

Puc. 1 — Cxema MHOTONOTOYHOTO MPHUIIOKEHUS

Ouepenp Ao0MKHA OBITH peaJu30BaHa C MCIOJb30BAaHUEM JIBYX
00beKTOB cuHXpoHu3auu Cemadop (1715 moTokoB 1 u 2, u Ayg noroka 3).
[Ipu 3amonHeHuu ovepenu MOTOKH 1 W 2 JOJKHBI NPUOCTAHABIMBATHCSA
bynkuueit oxunanus. [Ipu oTCyTCTBUM pe3ysbTaTOB B OYEpeaH MOTOK 3
TaK)Ke JIOJDKEH NMPUOCTAHABIMBATHCS (YHKUMEH OXKUAAHMS. YUaCTOK KOJAA
NOMEILIEHUSI pEe3yJbTaTOB B OYEpeIb [JOJDKEH ObITh OQOpMIIEH C
UCIOJIb30BAHUEM 00BEKTa CUHXPOHU3ALMU MOHUTOP.

[loTokM [OMKHBI KOPPEKTHO 3aBEpLIAThCS MPHU  3aBEPLICHUU
npuwioxeHus. i 3Toro B mporpamMme HYKHO MPEIYyCMOTPETh OOBEKT
cunxpoHuzauu CoObITHE, MEHSAIONINI CBOE COCTOSIHUE MPU 3aBEPIICHUU
npuioxeHus. B npunokeHuu AokHa ObITh MPEyCMOTPEHA BO3MOKHOCTD
TOJIbKO ~ OJHOKPAaTHOI'O 3allyCcka 4epe3 HCIMOJb30BaHUE OOBEKTa
CUHXpoHM3auu MproTekc. B ciaydae 3amycka BTOPOM KONMU MPOTPAMMBbL
JOJIKHO BBIBOJAMTBCSI COOTBETCTBYIOLIEE IPEAYITPEKICHHUE.

st peanm3aniid  BBIOpaTh JIOObIE JBE (YHKIUH W3 TaOIUIIBI
corjacHo BapuaHTa. BapuanTsl 3agaHuii npuBeeHbl B Tadnuue 1.
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Tabauya 1

BapuaHnTsl 3a1aHull

No [Ipuioxxenue DyHKIIMU CEpPBEpPA
1 | LlenmouncieHHbIH Onepanuu:
KQJIbKYJISTOP CJI0’KEHHUE, BBIYUTAHUE, YMHOKEHHE,
nenourciaeHnoe aenenue, HOJJ
(HamOOJIBIIIHI OO TSTTUTEID)
2 | Kanpkynarop uucen ¢ Onepaunu:
MJIaBAIOIIEH TOYKOU CJIO’KEHUE, BBIYMTAHUE, YMHOXKEHHE,
JeNeHre KBaAPaTHBIA KOPEHb /x
3 | Maremarnueckui Onepauyu:
KaJIbKysiTop Nel sin X, cos x, €', logio x, logs x
4 | Marematu4eckui Onepanuu:
KanbKyIaTop Ne2 sin x, cos x, tg x, Vx, X,
S | Pemaktop cTpoku Onepanuu:
CJIO’KEHME, 3aMEHA OJHOUN MOJACTPOKHU
JPYTOii, 3aMeHa CTPOYHBIX OYKB
PONUCHBIMHU (B T.Y. JIJISl PYCCKUX OYKB)
6 | Pemaktop cTpoku Oneparuu:
«MEPEBOPOT» TEKCTA, IEPEBOJI B
TPaHCIUTEPALINIO, 3aMEHa MPOMUCHBIX
OYKB CTPOUYHBIMHU (B T.4. U1l pyCCKHUX
OYKB)
7 | Pabora c Oneparuu:
KOMIUIEKCHBIMH CJI0’KEHUE, BBIYMTAHUE, YMHOXKEHHE
yuCcIaMu
8 | BocbMepuuHbIi Oneparnuu:
KJIbKYJISITOP CroxeHue, BBIUUTAaHUE, YMHOKEHUE,
OCTaTOK OT JAEJCHUs
9 | Tponunsli KanbkyassTOp | Onepanuu:
CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE,
OCTaTOK OT JICJICHUS
10 | KonBeprep nenbix uncen | [IpeodpazoBaHue B CUCTEMBbI CUUCIICHUS:
Nel 16-Tupuunyto, 8-puyHyto0, 3-UYHYIO, 2-
UYHYIO
11 | KonBeprep nensix uucen | [IpeoOpazoBaHue U3 CUCTEM CUUCIICHHUS:
No2 16-TupuuHOM, 8-pUUHON, 3-UUHOM, 2-
WYHOUN
12 | [TepeBoxa uncna ot 0 no | IlepeBo1 Ha A3BIKU:

99 B TEKCTOBEIN BUI

pYCCKHi, OEJIOPYCCKUH, aHTJIIMHUCKUI
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No IIpuiioxxenue DyHKIHUU cepBEpa
13 | KonBeprep enuHuil [IepeBoa AMHBI U3 METPOB B:
JUTUHBI KWJIOMETPbI, MUJIHU, IPJIbI, PYThI, THONMBI
14 | [IpoBepka aeIMMOCTH [IpoBepka AenMMOCTH LIEJIbIX YHCEN Ha:
yHcell 2,3,5,10
15 | IIpeoOpazoBanue TekcTa | 3aMeHa BCEX:

Nel udp HA CUMBOIT «*»,
poOEIIOB HAa CUMBOJI «_»,
PYCCKHMX OYKB HA CUMBOJI «#»

16 | IIpeoOpazoBanue Tekcra | [IpeoOpazoBaHue TeKcTa:

No2 Ka)KJ10€ HOBOE CJIOBO C OOJIBIIION OYKBEI, a
OCTaJIbHOM TEKCT — MaJICHbKUMU (U J1s
pycckux OyKB),

Ka)kZI0€ HOBOE MPEI0KEHNE C O0IBIION
OYKBBI, @ OCTaIBbHON TEKCT — MAJICHbKUMHU
(v st pyccKux OYKB).

17 | [IpeobpazoBanue TekcTa | 3aMeHa B TEKCTE:

Ne3 BCE IVIACHBIE OYKBBI CTAHOBATCS
OOIBIITNMU,

BCE COTJIACHBIE OYKBBI CTAHOBSITCS
OOJBIINMU,
BCE 3HAKU MPEMUHAHUS TyOIUPYIOTCS
(yIBamBaroTCs).

18 | KonBeprep enunui [lepeBoa 00BEMa U3 TUTPOB B:

00BEMa raJIJIOHEBI,

KyOuueckue QyThl,
KyOuuecKue JI0UMBI

19 | IlepeBoxa enuuuULl IlepeBon oTpe3ka BpEMEHH, 3aJaHHOTO B

BpEMEHU BU/JIE YHMCJIA CYTOK B: YHCJIO YACOB, YUCIIO
MUHYT, YACIIO CEKYH]

20 | JTornueckue onepanun | Onepainuu ¢ JOTHYECKUMHU ONEpaHIaMU

(Uctuna, Jloxs): «1», «NJTN»,
«Uckmouarontee MJIN».

KoHTpoJbHBIE BOIPOCHI

1. Yro takoe nporecc u notok? B yeM paszHuiia Mexxay HUMH?

2. Yem ompenenseTcs NopsiAoK nepeaayu ynpaBieHUus HOToKam?

3. YTo Takoe NPUOPUTET MOTOKA, KAKOB JAUAIIA30H MPUOPUTETOB?

4. MoxeT 71 ObITh U3MEHEH TPUOPUTET BBITTOTHSIONMIETOCS MTOTOKA?
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S.byner U HU3KONPUOPUTETHBIM TOTOK MCHOJHATHCSI, €CIIH
CYILIECTBYIOT BBICOKOIIPUOPUTETHBIE TOTOKHU, MTOCTOSIHHO HYKJAIOIIHUecs B
MPOIIECCOPHOM BPEMEHU?

6. Kakue ecth criocoObI peaau3aliii MHOT03a/Ia9HOCTH B Java?

7.Y10 HEOOXOIMMO caenarh IS CO3MaHUS MOAKJIacCa IMOTOKOB
(monknacca Thread)?

8. Korma 3amyckaercss Ha BBINOJHEHHE MeTOA run() mojakjacca
Thread?

9.Yt0 mpomszouaeTr npu 3amyCcKe 3aJayd, €ciId METOJA run
OTIPE/ICNIUTh, HAIIPUMED, TaK:

10. public void run( int argument ) { ... } ?

JlaGopatopnas padora Ne4 «CepBJieTbi»

Hear padoThl: HayyuTbes pazpabaThiBaTh  Web-IPUWIOKEHUS  C
UCII0JIb30BaHUEM TEXHOJIOTUHU CEPBJIETOB B Java

Teopernyeckue cBeIeHUs

Bce cepneTsl peanusyloT W UCHOJIB3YIOT UHTEPHENUCH U KJIAcChl,
oOBbsABIICHHbIE B Takere javax.servlet. Ilomumo 3TOoro, Bce cepBiIETHI
JOJDKHBL "'pacmpsTh” (KJIF0YeBOe cioBO extend B 3arojioBKe CEpBIIETA)
kjacc Servlet, 1100 OJWMH U3 €ro MOTOMKOB. PaccMOTpuM Bce CepBIETHI
pacIIMpsIONIMe CHeUUaTu3UPOBAHHBIA MMEHHO JUIsl 3THX LeJied Kiacc
HttpServlet. 910 cBsi3aHO C TeM, YTO 3/1€Ch PAaCCMATPUBAETCS TEXHUKA
UCIIOJIb30BaHusl cepBaeTOB sl 00padoTkn HTTP-3ampocos.

B cepBnere mMoxkeT ObITh 00BsBICH MeTon init(). JlaHHBIH MeTOn
BBI3BIBACTCS BCETO JIMIIL OJWH pa3 3a BCE "BpPEMs KU3HHU' CEpBIIETA. DTO
IPOUCXOAUT JINOO MPH 3aMyCKE CEPBIET-MAIIMHbI, TUOO MPHU MOCTYIICHUH
MEPBOTO 3aIpoca K 3TOMY cepBieTy. B meroze init() cieayer pa3MecTUTh
BCE€ MPOLIETYPhI, KOTOPbIE HEOOXOIUMOE BBIMIOJHUThH IPU WHUIIMATU3AIINT
cepBiueta. Jlenath 3T0, HE 00s13aTENbHO, TaK KaK METO/I 1nit() HE SIBISETCS
TEM METOJO0M, KOTOPBIM 00s13aT€NIbHO JOJKEH MPUCYTCTBOBATH B KaXJOM
cepBiere. OueHb MOXO0KUM METOAOM siBIsieTcsl MeToJ| destroy(), KOTOpHIit
BBI3BIBACTCSI TOCTIE 3aBEpIICHUs] PabOTHI CepBJIET-MalIUMHBL. B manHOM
METOAC CleAyeT pa3MeliaTb KOMaHJIbl, MpeAHa3HAUYCHHbIC  JJIs
OCBOOOXICHUSI PECYpCOB, 3aHATHIX CEpPBIETOM BO BpeMs CBOEH
WHUIMATN3au. AHamorudHo Metoy init(), meton destroy() BhI3bIBaeTCS
TOJIBKO OJIMH pa3 3a BCE BPEMsI CYIIECTBOBAHUS SK3EMILISIpa CEPBIIETA.

Paccmorpum  Meton  doPost(), KOTOpBII BBI3BIBAETCS  IOCTE
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noctyrmieHus 3amnpoca tuna POST (T.e. korja nonb30BaTepb MEIKHET HA
KHOIKe Submit ¢popmbl, y KoTopoi 3HaueHue arpudyra METHOD pasHo
POST). B Tene manHoro meroaa cieayeT pa3MECTHTh BCE KOMAaHJbI,
OTBEYAIOIIME 3a O00pabOTKy I0JIh30BATEIbCKUX JaHHBIX. B kadecTBe
KOMaH]I MOT'YT, €CTECTBEHHO, UCIOJIb30BAThCSI BBI3OBBI JIPYTUX METOOB.
CepBner-mamuHa nepenaer wmeroay doPost() B KkadecTBe BXOIHBIX
apameTpoB JiBa O0OBEKTA.

O6mwekT HttpServletRequest. OH MoOxkeT ObITh HCIOJB30BAH IS
NoJIydeHus:  Takod  uHpopmanmu O  3ampoce, Kkak  [P-agpec
M0JIb30BATEIBCKOTO0 KOMITBIOTEPA, C KOTOPOrO ObLI MHHUIIMHUPOBAH ASTOT
3aMpoc, a TAKKe MMEHA U 3HaYEHHUS BCEX MEPEMEHHBIX COOTBETCTBYIOIIEH
MOJIb30BATEIBLCKON (hOPMBI.

Oo0bext HttpServletResponse. Ero MoxHO wuCMonb30BaTh s
reHepaly OTBETA Ha MOJIb30BATEIbCKUI 3aMpoc.

OOBIYHO B KayecTBE OTBETA Ha 3aMpoC IOJb30BATENb IOJy4YaeT
CTCHEPUPOBAHHYIO CEpBJIETOM (B 0OIIEeM ciydae, MPUIOKCHUEM,
oOpabatbiBatouM 3anpoc) crpanuily HTML, kotopas, B CBOIO ouepe/ib,
HEPEAKO COACPKUT eiie oHy GopMy. OJIHAKO ATO HE SIBISETCS MPABUIOM
B OTBET Ha 3alpoC MOJIb30BATEIb MOXKET IMOJYYUTh BCE YTO YrOJHO, T.C.
daiin npousBosbHOrO THMa. OIHUM M3 TOMYJSPHBIX (popMaToB (Haiios,
nepecwuiatomuxcsa no Internet, sisnsercs ¢popmar .PDF — cranmapTHbiii
dbopmar nporpammbl Acrobat Reader. [Tocne nonyuenus takoro aiina Ha
KOMIIBIOTEPE  TMOJIb30BATENIsI  aBTOMATHYECKU  3aIllyCKaeTCs  JlaHHas
nporpamma, B KOTOPOM cpa3y € OTKpBhIBAeTCs MOoy4yeHHbIN ¢aiin. s
TOT'0 YTOOBI MOJI30BATEIb CMOT Y3HAaTh, KAKOW TUIT OTBETA OH IMOJYYHUT OT
cepBepa, oOpabaTpIBaroIIee 3ampoc PUIOKCHUE TOJDKHO
HEIMOCPECTBEHHO YKa3aTh THUIl MEPECHIIAEMbIX JaHHBIX €II€ 0 OTIPABKU
camoro otBeTa. YToOBI caenarh 3TO, CIeAyeT BOCIOIb30BATHCS OJHUM U3
Meto10B Kitacca HitpServletResponse.

Ecomu 6m1 BMecto Metona otnpaBku uHbpopmanuu POST Obut
ucnonb3zoBad MetoJ GET, To cepBiieT qoikeH ObUT Obl peanu3oBaTh METO/
doGet() Bmecto meroma doPost().O0a meToma mMOX0XH JpYyr Ha Jpyra,
€MHCTBEHHOE OTJIMYKME MEXIY HUMU 3aKIIFOYAETCSA B UX UMEHAX.

Cepaer-mamuHa JServ

[Tocne ycraHoBkM W 3amycka CEpBIIET-MAllMHbI OHAa TIOTOBa K
npueMy cepsier-3anpocoB. Ceppier-3anpoc oyeHb HanomuHaer CGI-
3anpoc. B HEKOTOPOM CMBICHE 3Ta AHAJIOTUS PACHPOCTPAHSACTCS W Ha
HAaCTpOMKYy cepBieT-Mamuubl. [lpu Hactpoiike JServ H0KHBI OBITh

OIIPCACIICHBI KAaTaJIOI'n CCPBJICTOB M COOTBCTCTBYIOIIKUC MM IICCBIAOHUMBI
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(KOTOpBIEC €Ile HA3bIBAIOTCA 30HAMH). 30HBI HEOOXOJUMO OOBSBIATH B
KoH(purypamonHom ¢aiine JServ jserv.conf. Kaxxioii 30He COOTBETCTBYET
Gdaiim CBOMCTB, B KOTOPOM YKa3bIBA€TCS COOTBETCTBYIOIIMI STOW 30HE
dbu3nUeckuii Karauor cepeepa (Karajior, B KOTOPOM PaCIONIOXKEHbI (aiiibl
KiaccoB cepmieroB). IlpuBeaem HeOombion mnpumep. Ilycts cepsier-
MallliHa HAaCTpOEHa TakuM 00pa3oM, U4TO B HEW ompejesieHa 30Ha testZone
C IICEBAOHUMOM testZone. B aTom ciyuae B (paitne jserv.conf g0iKHa ObITH
CJIeIyIOIasl CTPOKa:
ApJServMount /testZone /testZone

Taxoxe noJKeH OBITh CO3/JaH COOTBETCTBYIOIIMM JaHHOW 30HE (paitn
CBOMCTB testZone.properties. OmgHOW U3 €ro CTPOK OyAeT NPUMEPHO
CJIE LY FOLIas:

repositors='home/vsharma/SERVLETS/JSERV/Apache-JServ-
1.Obl/testZone

Takum oOpa3om, Bce cepBJIETHI 30HBI testZone pacroiokKEHbI B
KaTajuore

/home/vsharma/SERVLETS/JSERV/Apache-JServ-1.0bl/testZone

B npegenax cepBieT-MallMHBI MOXHO  ONPEACIIUTH  Cpa3y
HECKOJBKO 30H. JTO HEOOXOIWMO JenaTh ISl Pa3feeHHUs Pa3IuyHBIX
TUTIOB TPWJIOKEHUN MO OTACIbHBIM JIOTHYECKUM oOsacTsaMm. Bce 30HBI
JIOJDKHBI OBITH ONIpeiesieHbI B (aiiiie jserv.properties.

Eme pa3 oOparumcs k npumepy. M3 npuBeAeHHBIX HUXKE CTPOK
MOXHO CJeJaTh BBIBOJI, YTO JIaHHAsI CEPBJICT-MAlllMHA HACTPOEHA C JIBYMS
30HAMMU:

zones=example, testZone

testZone.properties=/local/vsharraa/SERVLET/JSERV/Apache-
JServ-1.0bl/testZone/ testZone.properties

Taxxke OTCIO/Ia MOXXHO Yy3HaTh IOJHBIM MyTh K (ailily CBOMNCTB
testZone.properties 30HbI testZone.

JpyruMm, HE MEHee Ba)XHbIM dJeMEHTOM (hailia jserv.properties
SBJISIETCS CIIMUCOK KaTajoroB W (hailJIoB C pacCIIMPEHHEM .jar, KOTOpbIE
noJDKHBI ObITh BKIMOUeHB! B mepemMeHHyto CLASSPATH. (Kak-aukak, a
CepBJIeT-MalllnHa JServ  3amyckaeT BHUPTYAIbHYIO MamuHy Java,
npocMmatpuBatomyr nepeMmeHHyro CLASSPATH nns  Toro, d4toObl
MOJIYYUTh CIIHUCOK KaTajoroB, B KOTOPBIX XpaHATCS KJacchl Java.) DTOT
CIMCOK ompenensercss ¢ nomombio mapamerpa wrapper, CLASSPATH.
Jlnst kakaoro karajora uiau .jar-aiia, KOTOPbI HEOOXOIUMO BKIFOUYHUTH
B nepeMenHyr0 CLASSPATH, nokHa ObITh OTBEIEHA OTIEJIbHAS CTPOKA.

PaccmoTpum npumep:

wrapper.classpath=/local/vsharma/SERVLETS/JSERV/Apache-
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JServ-1.0bl/src/java/
Apache-JServ.jar
wrapper.classpath=/local/vsharma/SERVLETS/JSDK/JSDK?2.0/1lib/j
sdk.jar
wrapper.classpath=/local/vsharma
wrapper.classpath=/local/vsharma/JAF/jaf/activation.jar
wrapper.classpath=/local/vsharma/JAVAMAIL/javamail-
1.1/mail.jar

Jjist Toro 4ToObl BHECEHHBIE U3MEHEHHS TAHHOTO (paiiia BCTYMWIN
B CUITy, moclie 00aBIeHUs] HOBOM CTpOoKU wrapper.classpath win BHeceHuUs
KaKUX-JI1M00 JApYyrux H3MEHEHUN HEOO0XOJUMO IEepe3anyCTUTh CEpBIET-
mamuHy JServ. UToObl caenaTh 3TO, MOTpeOyeTcs 3a0/IHO NEPe3anyCTUTh
u cam Web-cepsep Apache.

Tenepb, yuuThiBasi NIPUBEACHHYIO BbIIIE KOH(PUTYpPALUIO CEpPBIIET-
MalIuHbl, MOCMOTPHUM, YTO JOJDKHO HPOU30MTH, KOTJa IOJIb30BATElb
3anpocut uH@popmalmio o aapecy: http: X/myServer/testZone/MyServlet.
Web-cepBep BocnpuMeT AaHHBIA 3ampoc Kak oOpalleHHe K CepBIIETY,
pacroyio)keHHOMY B 30HE testZone. Ilociie 3TOro cepsep nepenact 3ampoc
CEPBJIET-MAILIMHE, KOTOpAsl TMOMbBITAETCS BBISICHUTH, CYILIECTBYET JIU
sk3eMIUIsip kiacca MyServer.class. Ecim oOH cymiecTByeT, CepBieT-
MallMHa CO3/JacT IMOTOK, B KOTOPOM OyJeT BBIMOJHATHCA JAaHHBIN
SK3EMIUISP (€CclM TMOJYYEHHBIM 3ampoc co3JaH M3 MO0Jb30BaTEIbCKOM
dbopmbl, nopaepxkuBaromieid meron nepenaun uHbopmanuu POST, To
cpa3y ke Oyner BeizBaH MeToa doPost()). Eciau ke Takoro sk3emruisipa
[IOKa 4YTO HE CYIIECTBYET, TO OH OyleT He3aMeJIUTEIbHO CO37aH, U
MEpPBBIM BBI3BAaHHBIM METOAOM Oyzaer wmeton init(). 3aTem, Tmocie
BBITIOJIHEHHSI BCEX WHHUITMATM3UPYIONINX KOMaHJ, OyJeT BbI3BaH METOJ
doPost().

Cepenier-mamuHa Oyner "uckarp"' kiacc MyServlet B karaiore,
KOTOpbIN OBbLT yKa3aH B (aiisie CBOKCTB testZone, properties 30HbI testZone.
OTO Katajior

/home/vsharma/SERVLETS/JSERV/Apache-JServ-1.0bl/testZone

Co3paem nepBblii cepBJeT

Hwxe mpuBeneH WUCXOMHBIM KO  CEpBIEeTa, KOTOPBIM, TIO
NPEANOJOKEHUIO, HaXoAuTca B 30HE testZone. Haunem, opaHako, ¢
paccMOTpeHHus  UCXoaHoro  kojma  gokymenta  HTML  (daiin
firstServlet.html), cogepskatiero moab30BaTEIbCKYyI0 (popmy.

<HTML>
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<HEAD>

</HEAD> <BODY>

<FORM ACTION="http: //myServer/testZone,/FirstServlet'
METHDO="POST ' >

<INPUT TYPE='submit' NAME='submit' VALUE='Execute'>
</FORM> </BODY> </HTML>

Korpa monb3oBarens IIETKHET Ha KHOMKE Submit, Ha cepBepe
3amyckaercs cienyronmi kiacc (cepnier). @aiin FirstServlet. Java umeer
TaKOU BUI;

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class FirstServlet extends HttpServlet

{

public void doPost (HttpServletRequest req, HttpServletResponse
res)

throws ServletException, IOException

{

PrintWriter out;

res.setContentType("text/html");

out = res.getWriter();

out .println ("<HTML><HEAD></HEAD>") ;

out.println("<BODY bgcolor=\"#FFFFFF\">");

out.println("<B>Ilepssiii cepBier </B>");

out. println ("</BODY></HTML>" );

out.close ();

}
}

Jlnst Toro 4ToOBI MPOTECTUPOBATH PAOOTOCIOCOOHOCTH JAHHOTO
cepBieTa, sl Hadyana nepeHecute (aiin firstServlet.html B xopHeBoi
karanor ¢ainoB Web-cepsepa (B Tepmunosiorun Web-cepsepa Apache —
DocumentRoot). Otkomnunupyiite kiacc FirstServlet. Java (3ameTbTe, 4TO
JUTA YCIEITHOW KOMIWISIIAM 3TOro kiacca B nmepemennyro CLASSPATH
00s3aTeNIbHO JOJKEH ObITh BKIOUEH Qaiin jsdk.jar) m mepenecure aiin
FirstServlet. class B kartamor, cooTBeTcTByronmi 30He testZone. Ilocie
9TOTO MOXXHO CMEJIO OTKphITh B o00o3peBarene Internet cTpaHuUIly
firstServlet.html u menkuyTh Ha KHOTNIKe Execute (BoimosHuts).

Korma monb3oBatens 1ienkHeT Ha KHomke Execute, cepBep
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3aMyCTUT CEPBIET, 00padaThIBatOMIU JaHHBIE (HOPMBI.

Paccmorpum ucxoansiid kox cepmiiera FirstServlet. Bnauaie
UMIIOPTUPYIOTCSI HECKOJIBKUX TAaKETOB, HEOOXOAMMBIX HJisi paOOThI
cepsiiera. [lepBbIM UMIIOPTUPYETCS MAKET java.io, TaKk KaK OTBET CEpBIIETA
Ha mnoctynuBmuid 3ampoc (ctpanuma HTML) Oyaer oTmpaBieH Ha
MOJIb30BATEIILCKUM KOMIIBIOTEP 4YE€pe3 BBIXOJHOW TMOTOK. B makerax
Javaservlet u Java, servlet.http HaxoasTCs BCe KJIACChI, UCIIOJIb3YIOIINECS B
nanHoMm ceppiiere. Kimacc FirstServlet.class peanusyer meron doPost(),
KOTOpBIM MPUHUMAET J1Ba BXOAHBIX napameTpa: o0bekT HitpServletRequest
u o0bekT HttpServletResponse. DToT kiacc SBIsETCS pacIIUPEHUEM
kiacca HttpServlet. 3aMeTbTe, 4TO BCE CEPBIETHI JOKHBI PEATU30BBIBATH
untepderic Servlet. Knmacc HttpServlet sBisieTcss pacmmpennem Kiacca
GenericServlet, KOTOpbIi, B CBOIO O4epe/ib, peasiu3yeT uurepdeiic Servlet.

OnHolt W3 caMbIX BaKHBIX OIEpAIMii, BBITOJHSIEMBIX B METOJEC
doPost(), sBiseTCA MOJIydEHUE JECKPUIITOPA BBIXOJHOro motoka. s
3TOTO Hucnoib3yercss Meron getWriter() kiacca HttpServletResponse,
KOTOpbII BO3BpalaetT o0bekT PrintWriter.out = res.getWriter();

Bce nannbie, 3amucaHHbie B 3TOT OO0BEKT, OyIyT OTMHpAaBIICHBI
oOpaTtHO o00Oo03peBarento Internet mMONB30BATEIHLCKOTO KOMIIBIOTEPA, C
KOTOpOro ObLI TiepenaH 3ampoc Ha cepBep. Kak ymomMuHamoch panee,
00s3aTENbHBIM SIBJISIETCS yKa3aHWE TUMa WHOOpMAIMU, COAEpIKAIIEHCs B
orBere. IOCKOJIBKY B JJaHHOM MPUMEPE B OTBET HA IOJIb30BATEIbCKUM
3aIpoc  CepBEp OTChUIaeT OTBET B Buae crpanuusl HTML, Tun
COJIEPKUMOTO JOJIKEH OBITh yCTaHOBJEH B text/html.

res.setContentType("text/html") ;

Bce wmetoast out.println() wucnonb3yroTcss s BbIBOJIAa CTPOK
ucxonnoro koma HTML-mokymeHTa, KOTOpbId OyAeT OTOOpakeH
KIMeHTCKkuM oOo3peBareneM Internet. C Touku 3penus s3pika HTML,
CreHepupoBaHHasi cepBepoM Web-CTpaHulla HUYEM HE OTJIMYAETCS OT
o0bIyHbIX Web-cTpaHull, CTaTUYECKHU XPpaHSIIUXCS Ha cepBepe.

IlepeMeHHBIC M0/1B30BATEIbCKOM (DOPMBI

Pa3o0OpaBumiuch ¢ 0OIMM  MEXaHU3MOM  pabOThl  CEPBIETA,
paccMOTpUM CHOCO0, C MOMOIIBIO KOTOPOTO CEPBIET MOXKET H3BJICYb
JaHHbBIE TOJIH30BATENBCKON (POPMBI, TIEpelaHHbIe BMeCTE ¢ 3ampocoMm. Jliis
TOTO 4YTOOBI 3TO cJenarb, HEOOXOIUMO BOCIOJIb30BATHCA HEKOTOPBIMU
JOCTAaTOYHO  TMOJIE3HBIMU  METOJaMH, OOBSBICHHBIMU B  Kjacce
HttpServletRe-quest. IIpuBenem nebomnbioi npumep. Ilpennonaoxum, 4To
M0JIb30BaTEIbCKast (opMa COAECPKUT TEKCTOBOE IOJIE BBOJA W HAOOp

nepekouarenei. PaccmarpuBaeMblid CEPBIET CUATHIBAECT 3HAUYECHUSA BCEX
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MEPEMEHHBIX (POPMBI U OTOOpaKAET UX BMECTE C UMEHAMU MEPEMEHHBIX.

Ucxonubiii kox nokymenta HTML umeer cienyrommi Bu.
<HTML>

<HEAD>

</HEAD> <BODY>

<FORM ACTION='http://myServer/testZone/ShowFormVariables'

METHOD=POST">

<INPUT TYPE='text' NAME='firstName' VALUE="XBR>
<INPUT TYPE="radio’ NAME="rd' VALUE="vall "XBR>
<INPUT TYPE='radio' NAME="rd' VALUE=' val2 '><BR>
<INPUT TYPE='submit' NAME='Submitt VALUE='Execute™

</FORM> </BODY> </HTML>

res)

+ txt);

HcxonHblii KO CEPBIIETA UMEET TAKOW BU/I.

import java.io.*;

import java.util.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class ShowFormVariables extends HttpServlet

{
public void doPost (HttpServletRequest req, HttpServletResponse

throws ServletException, IOException

{

PrintWriter out;

res.setContentType("text/html");

out = res.getWriter();

out.println("<HTML><HEAD></HEAD>");

out.println("<BODY bgcolor=\"#FFFFFF\">");

String txt = req.getParameterValues("firstName")[0];
out.println("3Hauenue TekcTOBOTO NOJISI BBOAA, firstName, paBHo: "

out.printin("<BR>A BoT Bce mnepeMeHHble (OPMBI W HX

3HaueHUsI<BR>");

Enumeration names = req.getParameterNames();

while(names.hasMoreElements()) {

String name = (String)names.nextElement();

String value = req.getParameterValues(name)[0];
out.println("Ums: " + name + "3nauenue: " + value + "<BR>"); }
out. println ("</BODY></HTML>" );

out.close (); } }
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B knacce HttpServletRequest ectb meTon getParameterValues() ,
KOTOPBIM BO3BpaIllaeT 3HAYCHHUE JIFOOON mepeMeHHOW (OpPMBbI 10 UMEHH
3TON TepeMeHHOW. Bo3BpalmmaeMbiii pe3yiabTaT MPEeACTaBIsSET COOOM
MaccuB CTpok String. [loyeMy HMMEHHO MacCMB CTpPOK, a HE IPOCTO
OTIIETBbHYIO CTPOKY? Bcee eno B ToM, 4TO HEKOTOPBIE EPEMEHHBIE (POPMBI
MOT'YT WMETh HECKOJIbKO 3HAY€HUM, HANpuUMep, T€ MEPEMEHHBIC, YTO
COOTBETCTBYIOT rpynmnam ¢naxkoB. [IpeacraBum, 4to opMa COAECPKUT
yeTbipe (praxka, 00bEAMHEHHBIX B OJIHY TpylNIy (HAlOMHHUM, YTO B 3TOM
cllydyae OHU BCE MMEIOT OJMHaKoBoe umsi). Ecnu monbp3oBarens BbIOEpET,
CKakeM, TpH (Jiakka M IIEJIKHET Ha KHOMKe Submit, To Ha cepep Oyner
OTHPABJICHO TPH 3HAYEHUS, COOTBETCTBYIOIIUX OJHON MEPEMEHHOM.
EctecTBeHHO, 4TO caMbIM yAOOHBIM CIIOCOOOM TMIPEACTABICHUS TaKHX
JAHHBIX SIBJISIETCS MaccuB. Eciu ke mepemMeHHONW (POpMBI COOTBETCTBYET
BCEr0 JIMIIb OJIHO 3HAYCHHE, K HEMY MOXKHO JIOCTaTOYHO IMPOCTO
00paTUTHCSl KaK K MEPBOMY DJIEMEHTY MacCHBa, BO3BPAIIAEMOI'0 METOJI0OM
getParameterValues().

NMeHHO TakuM 00pa3oM U3BJICKAETCS 3HAYCHUE TMEPEMEHHOU
firstName:

String txt = req.getParameterValues("firstName")[0];

B nanHOM KJacce TIpUBEACH Takke albTEPHATUBHBIA METO]
JOCTyna K TepeMeHHbIM (GOpMbI, KOTOpPBIH HE  Mpernojaraet
NIPEABAPUTEIIBHOTO 3HaHUsA ux UMeH. Meron getParameterNames()
BO3BpamaeT o0bekT Enumeration, B KOTOpPOM COJEpkKaTCsi BCE HMEHa
nepeMeHHbIX (PopMBbI (BKITFOUAs KHOTIKY Submit).

Enumeration names = req.getParameterNames();

C noMmoI1p0 3TOro 00beKTa MOKHO TIOJYYUTh 3HAYCHUS BCEX UMEH
nepemMeHHbIX (opmbl. Kaxnoe ums xpaHutcs B BuUAE oObekTa String.
IlepenaB uMsi NEPEMEHHOM B Kade€CTBE BXOJHOTO IapaMeTpa METOLY
getParameterValues(), B OTBET MOXHO TMOJYy4YUTh 3HAYEHUE JAHHOU
IIEPEMEHHOM.

Pe3ynbTaT pabOThl TAKOTO CEPBIIETA BBITJISIUT MPUMEPHO TAK:

3HayeHWE TEKCTOBOro Iojigs BBoja, firstName, paBHO: D10
TEKCTOBOE I0JI€ A BOT BCE MEPEMEHHbIE (POPMBI U UX 3HAYECHUS

WNwms: rd 3nauvenne: val2 Wwmsa: Submit 3nauenue: Execute Mwms:
firstName 3HaueHne: 9TO TEKCTOBOE MOJIE

B nmannom ciydae mepea TeM, Kak IIEJIKHYTh Ha KHOMKe Submit,
MI0JIb30BATENIb BBEJ B TEKCTOBOM I10JIE BBOJIA CTPOKY DTO TEKCTOBOE IOJIE
U aKTUBHU3WUPOBAJl BTOPOH MepekiroyaTesb (MEepBbId MEPEKI0YaTeNh MPU

TOM aBTOMATUYECKH ObLI CHSIT).
38



Pabdoraem ¢ cookies

[To ymonyaHuto Kax bl MOJIb30BATEIbCKUN 3aPOC HA MOJIYyYEHHUE
Web-cTpanuiibl uiam  00paOOTKy JaHHBIX (OpMBI HE 3aBHCUT OT
IPEeABIYIINX 3alPOCOB, CIETAHHBIX 3THUM Xe Mosib3oBareneM. C oaHOU
CTOPOHBI, 3TO, MOXKET OBITh, U XOPOIIIO, OJHAKO, C APYTOW CTOPOHBI, 3TO
HaKJIagbIBa€T CTPOTME OrPAaHWYCHHUS HAa  TIPOLECC  HAKOIUICHUS
uH(}OpMaIU, KOTOPHIA MTPOUCXOAUT IO MEPE MOCEIISHUS MMOJIb30BaTeIeM
naHHoro  Web-y3na. OgHuM  WM3  KJIACCUYECKHUX  IPUMEPOB,
XapaKTepU3yIoluX ATy  NOpoOieMy,  SBISIETCS  NpPUMEp  BBOJA
MOJIb30BaTEJIEM CBOEro MMEHH mpu peructpanuu Ha Web-y3ne. Ecnu
M0JIb30BATEIb 3aT€M BBI30OBET KaKOM-TO JIPYroi CEepBieT, TO OH HE OyneT
UMETh HHKAaKHX CpEJCTB, C IIOMOINBI0 KOTOPHIX MOXKHO OBUIO OBI
OTIpEeACIUTh UMS TOJIb30BaTels, BBEJICHHOE paHee Npu Bxoje Ha Web-
y3en. Takum oOpa3om, BTOpPOMl CepBIET HE CMOXET, Hampumep,
MOTIPUBETCTBOBATh  IOJB30BATENsA, 4YTO  SBISETCA, B  OOIIEM-TO,
CTaHAAPTHOW TPAKTUKOMU. JIJIT TOTO 4YTOOBI OOOWTH ITO OTpPaHUYECHUE,
Oblma paszpabotaHa KoHumenius QaiioB cookie. B mpuniune sto He
CIMHCTBEHHBIN MOJXOJ K PEHICHUIO JTaHHOW MPOOJIEMBbI, OJHAKO BTOpas

TEXHOJIOTHS — TEXHOJOTHSA CeaHCOB (Sessions) — OyAeT paccMOTpeHa
Jajee B riiaBe.
@aiin cookie — 310 (aitn HeOodbIIOr0 pazMepa, KOTOPbIH

CO3JAaeTCsl CEPBEPHBIM MPUIOKEHHEM M pa3MEIIAeTCsl Ha KOMIBIOTEpE
nosib3oBarens. Korna nmons3oBatens obpaiaercs k. Web-y3iy, cepBepHOe
MPWIOKEHNE KOTOPOTo co3naio ¢aiin cookie, 3TOT ¢aitn aBTOMaTHYECKU
nepecbuiaeTca gaHHoMy Web-cepepy. OOpaTtuMcsi BHOBb K MPUMEPY C
IByMs cepBieraMu. llepBwIii cepBieT MOXeT co3aarh daiin cookie,
COXpaHMB B HEM TaKHe JJaHHBIC O TMOJIb30BaTeNe, KaK ero umsi, paMuiiiio u
T.11. BTopoit (kak, BopoyeM, U JIF0OOH CIIEIYIONIHMI M0 BPEMEHHU BbHI30BA)
CEpBJIET, B CBOIO OYEPEAb, MOKET OOPATUTHCA K TOJBKO YTO CO3JAHHOMY
¢aiiny cookie, cuuTaTh U3 HEr0 BCIO MH(POPMALMIO U OTOOPa3UTh Kakoe-
1160 "mepcoHanu3upoBaHHOe" cOOOIIEHNE TTOIH30BATEIIO.

Opnako, mpexae dYemM ImepeiTu Kk  Oojee  moaApoOHOMY
paccMOTpeHuIo TexHosoruu (aiinos cookie, cieayer cka3arb HECKOIBKO
CJIOB 00 OTpaHUYEHHUSAX, KOTOPHIC, MOXO0XKE, HE OOXOIAT yXE€ HU OIHO
SBJICHUE B KOMITbIOTEpHOM Mupe. bonbmmHCTBO 0003peBateneit Internet
HAKJIQbIBAIOT OrpaHUYCHUsT Ha pasMmep aiina cookie u oOriee
KoJInuecTBO  cookie, KOTOphle MOTYT OBITh  yCTAHOBJICHBl  Ha
M0JIb30BATEIBCKOM KOMITbIOTEpPE MPUIOKEHUSIMH oxHoro Web-cepsepa.

Takum oOpa3zoM, BIIOJTHE TTOHSATHO, YTO TIPU BCEM >KellaHuU B daiie cookie
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HEJIB3s1 COXpaHUTh 00JbIIoN 00beM uHpopmanuu. Eciu Bce xe 6e3 3Toro
HE 00OWTHUCH, TO B TAKOM CIIy4ae MPUAETCS BOCIOIb30BATHCS TEXHOJIOTHUEN
CEaHCoOB, KOTopas OyJeT pacCMOTpEHa B CIEIYIOIIMX pasjesiax JTaHHOU
TJIaBBI.

B mnpuBeaeHHOM HWXE MNPHUMEPE PacCMaTPUBAECTCS MEXAHU3M
yCcTaHOBKM (haiiyia cookie Ha TOJIb30BATEIHCKOM KOMIIBIOTEPE U CIOCO0
€ro YTEHUs CEpBEPHBIM MpHIOKEHUEM. YTOObI MIPOTECTUPOBATH
COOTBETCTBYIOIIUE CEPBIIETHI, IS HA4Yajla HEOOXOAUMO NEPEMECTUTH (haiis
cookieExample.html B kopHeBoit katanor Web-cepsepa (DocumentRoot).
3ateM crnenyer otkoMmmminpoBaTh kiaccel SetCookie m GetCookie u
MEPEMECTUTH UX B 30HY example.

OtkpeiB  (aitn cookieExample.html ¢ momormisio o6o3peBaTes
Internet, monp30BaTeNb YBUAUT (POopMy, B KOTOpPOH €My HEOOXOAMMO
3aMOJHUTH JBa MOJIS: MOJIE C UMEHEM U

nosie ¢ (pamunuei nosib3zoBaresns. [locie menyka Ha kKHOKe Submit
BbI3bIBaeTcs ceppieT SetCookie. B ¢yHKIMM AaHHOTO cepBjieTa BXOAMT
yTeHUue UHPOpPMALIK, BBEACHHOM MOJIb30BaTENEM B (JOpMY, U €€ 3aIlCh B
daiin cookie ¢ mmenem MYSITE. ®aiin cookie umeeT Ha3BaHHE U
xpassiiieecs: B 3ToMm daiine 3Hauenne. [lockonbky B omHOM (haiisie cookie
MOXHO XPaHWUTh JUIIb OJIHO 3HAYEHHE, TO 3J€Ch BO3HHMKAET MaJ€HbKas
npoOiemMa, Tak Kak B JaHHOM CJIydae HaM HEOOXOJMMO 3amucaTh B cookie
KaK uMs TOJIb30BaTeNs, Tak W ero (Qamuiauio. DTa mnpoodiema JIerKo
pemiaercss MyTeM MCHOJb30BaHUs 00bekTa String, B  KOTOPBIM
3aMMChIBAIOTCA  00a  3TM  3HAYEHMs, pa3feleHHble  HEKOTOPHIM
CHeUUaIbHBIM CUMBOJIOM. CHMBOI-pa3IeNuTeNb HCIOIb3YETCA 3aTeM
CEPBEPHBIM MPUITIOKEHUEM JJISI TOTO, YTOOBI OTACIUTH UMS MOJIH30BATEIS
OT ero (paMuIuu.

OtpaboraB, cepeier SetCookie mepemaeT ympaBieHHE APYroMy
cepriiety — cepniety GetCookie. JJaHHBIN CEpBIET CUYUTHIBAECT 3HAYCHUE
¢daiina cookie MYSITE wu Bbeigenser u3 Hero uMa U (pamMuiinio
noyb30Barens. 3areM oH reHepupyer crpanuny HTML, nomemaer tyna
3Ty uHpopmaluio (a Takxke BCO HHGOPMAIUIO, KOTOpas HaXxOJAUTCS B
ocTalbHBIX (paimax cookie, TOJYyYEHHBIX OT JJAHHOTO KJIMEHTa) U
BO3BPAILIAET €€ M0JIb30BATENI0 B KAUECTBE OTBETA.

®aiin cookieExample.html umeer cnenyromuii Bus.

<HTML><HEAD></HEAD>

<BODY>

JlaHHBIN TTpUMEpP HAIJISIIHO JIEMOHCTPUPYET MPOLIECC YCTAaHOBKHU U
yreHus ¢ainos<BP>

cookie ¢ uCroyib30BaHuEM JIJIsl 3TOM 11enu cepBieToB.<BR>

[lepBerii cepBier coxpanser B ¢aiie cookie mHpOpMaNuiO 00
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uMeHu 1 pammmnu<BR>

MOJIb30BATENs, BTOPOU K€ CEPBIIET UCIOJIb3YETCs JJIsl UTEHUS-3TUX
3HayeHu.<BR>

<FORM ACTION="/example/SetCookie' METHOD="POST">

<TABLE>

<TR><TD>Uma</TD>

<TD><INPUT TYPE="textt NAME="firstName' SIZE=' 10 ' >
</TD></TR>

<TR><TD>®amnnuna</TD>

<TD><INPUT TYPE='textt NAME='lastName' SIZE=" 10 ' >
</TD></TR>

<TR> <TD> </TD>

<TD> INPUT TYPE='submit' NAME='submit' VALUE= "' Ok' >
</TD> </TR>

</TABLE></FORM></BODY></HTML>

@aiin SetCookie.java uMeeT Takoil BUJ:

Import java.util.*;

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class SetCookie extends HttpServlet {

String cookieName = "MYSITE";

String cookieDomain = "YOUR_DOMAIN";

String delim = "DLM:";

int maxAge = 3600; // 3600 cexyna = 1 yac

String redirectUrl = "/example/GetCookie";

public void doGet (HttpServletRequest req, HttpServletResponse
res)

{

doPost(req, res);

}

public void doPost (HttpServletRequest req, HttpServletResponse
res)

{

try{
String firstName = "", lastName = "";

Enumeration values = req. getParameterNames ()e;
while(values.hasMoreElements ()) {

String name = (String)values.nextElement();
41



String value = req.getParameterValues(name)[0];
if(name.equalsIgnoreCase("firstName"))

firstName = value; if(name.equalsIgnoreCase("lastName"))
lastName = value; }

String cookieVal = firstName + delim + lastName; Cookie ck = new
Cookie(cookieName, cookieVal); ck.setDomain(cookieDomain);
ck.setMaxAge(maxAge);

ck.setPath("/");

res.addCookie(ck);

res.sendRedirect(redirectUrl); }

catch(Exception ex){} } }

B cocrtaB makera paspabotumka cepsietoB Java (JSDK) Bxoaut
kimacc Cookie, KOTOpBIN, KaK HECJIOKHO JOTAJaThCs MO €ro Ha3BaHUIO,
CIIY>KUT JUIs1 TipesicTaBieHus (aitnoB cookie. C oMol JaHHOTO Kilacca
MOXHO CO3/1aThb HOBBIM (haili cookie, a 3aTreM OTIpPaBUTh €ro Ha
M0JIb30BATEIbCKUI KOMIBIOTEp BMEcTe C OTBeToM Ha 3ampoc. [lo
OoonpiioMy cyeTy, (aitnm cookie WMeeT BCEro IHIIb JBa MapameTpa,
KOTOPBbIE MOYKHO U3MEHATh — 3TO UMs W 3HadyeHue. [lomumo storo, c
noMonip0 Metona setMaxAge() MOXHO ONPEACIHTh TaK HAa3bIBAEMBbIi
"cpok xu3HH" (paitna cookie. UTo ke mpencTaBisieT co00i ATOT Cpok? ITo
BpeMs B CEKYHJaX, OTCUMTHIBAEMOE OT MOMEHTA co3faHus ¢aina cookie
JI0 TOTO MOMEHTa, Korja WH(popMalus, XpaHsuascs B HEM, "MOpaJibHO"
yCTapeBaeT, T.€. CTAHOBUTCSI HEMPUTOTHOM.

Taxxxe ana (aitna cookie MOKHO ONPeNeNuTh UMS JOMEHA U MYyTh.
WNMst ntoMeHa omnpenesnseT TPyIiny CEPBEPOB, KOTOPHIM MOJIb30BATEIbCKUM
KOMITBIOTEp JOJDKEH Tepecnath (aiim cookie BMecte ¢ 3ampocoM. [lo
yMOJlYaHu0 (¢aia cookie OTmpaBisieTcss HAa TOT CEpBEp, MPHUIOKEHUEM
KOTOPOro OH ObLI ycTaHOBJIEH. MIMsi JoMeHa Moie3Ho Tornaa, koraa (aiin
cookie JoJKeH NepenaBaThbCs HAa HECKOJBKO CEPBEPOB, MPUHAIIEKAIIMX
OIHOMY W TOMY € noMeHy. IIpuBenem HeOombmoi npumep. Ilyctb
HECKOJIbKO CEpBEpOB MPUHAIEKAT TOMEHY XyZ. com. [Ipeanonoxum, 4yTo
MMEHa ATUX CEPBEPOB MMEIOT BUJ abc.xyz.com, def.xyz.com u T.1. Ecim
daiin cookie OblT ycTaHOBIEH mpmiIokeHHueM cepBepa def.xyz.com, u
HEOOXOAMMO O0eCIeUnTh €ro pPacChUIKy JI000MY CEpBEpPY [aHHOTO
nomeHa (abc.xyz.com, def.xyz.com u T.1.), K KOTOPOMY TOJIbKO MOCTYHHUT
M0JIb30BATEIBCKUM 3ampoc, TO M JOCTHXKEHHS 3TOW LENu CleayeT
BOCITOJIb30BaThcs MeTOI0M setDomain(), Kak MoKa3aHO HIKE:

cookie.setDomain(".xyz.com");

[IpakTHuecku aHaJIOTUYHBIM OOpPAa30M MOKHO ONPEEIUTh, YTOOBI

daiin  cookie mepechbuTaics TOJIBKO TOT/AA, KOT/Aa IMOJH30BaTEIh
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sanpammBaer agpec URL, npuHamiexammid Kakou-TO ONPEAEIICHHOU
yactu Web-y3na. [To ymonuanurio, paitn cookie nepechiaeTcst TOJIBKO TEM
NpWIOKEHUAM win Web-CTpaHuilam, KOTOpbIE PacloiOKEeHbI B KaTaJore,
I7Ie HaXOJUTCS MPHUJIOKEHUE WM CTPAHUIIA, CO3JaBIIME JaHHBIA (aii.
Jlnst Toro uyToOBI caenath ¢aiin cookie JOCTYIMHBIM JIJIS BCEX MPUIOKCHUI
nanHoro Web-y3na, HE0OXOIMMO BOCIIOJIb30BaThes MeTosoM setPath().
[IpuBeneHHas HMXKE CTpOKa Koja ompenaenser, uro (aitn cookie Oyaet
JIOCTYTIEH BCEM MPUIIOKEHUSIM WK cTpanuiiaM Web-y3na:
cookie.setPath("/");

A Bot HeOombmiol (parmeHT koma u3 daiina SetCookie.Java, B
KOTOPOM HEMOCPEJICTBEHHO MPOU3BOAMUTCS CO3/IaHME W YCTaHOBKa (ailn
cookie:

//Co3nanne HOBOro (haiina cookie ¢ oOmpeneneHHbBIM UMEHEM U

3HAYCHHUEM |

Cookie ck = new Cookie(cookieName, cookieVal);

//Yxa3aHue UMEHU JOMEHa, CPOKa UCIOIb30BAHMS U MMYTH

ck.setDomain(cookieDomain); 1 ck.setMaxAge(maxAge);

ck.setPathCV");

//[lo6aBnenue (aitma cookie K OTBETy, OTIpaBIsieMOMY Ha
KOMIIBIOTEP MOJIb30BATEIIS

res.addCookie(ck);

OnHol U3 caMbIx nociaeaHux komanz cepsiuera SetCookie siBusercs
BbI30B Metonia sendRedirect() wiacca HttpServletResponse. Jlanubrit
METOJI UCIOJB3YETCS JJIsl TOTO, YTOObl BMECTO CTAHAApPTHOTO OTBETA B
Bujge crpanunibl HTML (unam 4ero-to TaMm ele) MoJIb30BaTENIbCKUM
o0o3peBarens Internet moiydms KOMaHAy CHENaTh MEPEXOJ] Ha APYrou
agpec URL. B paccmarpuBaeMoM ciydae 0003peBaTeiib KIMEHTCKOTO
KOMITbIOTEpa MOTy4YaeT KoMaHay nepeitu mo aapecy /example/GetCookie,
T.€. 00paTUTKCA K €eI1le 0JHOMY cepBiieTy — cepBiieTy GetCookie.

res.sendRedirect(redirectUrl);

®aiin GetCookie.Java uMeeT ciaeayromnun B,

import javax.servlet.*;

import javax.servlet.http.*;

import java.io.*;

public class GetCookie extends HttpServlet

{

String cookieName = "MYSITE";

String delim = "DLM:";

public void doGet (HttpSevletRequest req, HttpServletResponse
res)

43



doPost(req, res); }

public void doPost (HttpSevletRequest req, HttpServletResponse
res) {

try{

PrintWriter out = null;

res.setContentType("text/html") ;

out = res.getWriter();

Cookie[] cookieList = res.getCookies () ;

int size = cookieList.length;

for(int 1=0; i<size; i++)

{

Cookie ¢ = cookieList [1] ;

String name = c.getName ();

String value = c.getValue();

out.printIn("Mms cookie " + name + "<BR>");

if(name.equals(cookieName))

int ind = value.indexOf(delim);

String firstName = value.substring(0, ind);

String lastName = value.substring(ind + delim.length());

out.println("3HaueHusi, = CoXpaHeHHbIE B  JaHHOM  (paiine
cookie:<BR>");

out.println("Ums: " + firstName + "®amunus: " + lastName);

} )

out.close(); }catch(Exception ex){} } }
3aganue Ha J1a00paTOPHYIO padoTy

B cooTBeTcTBUM C BapMaHTOM HAaNMCaTh CEPBJIET ISl BBIYMCIICHUS
3HaueHUs1 (QyHKIUU. BBOJ/BBIBOJ HCXOMHBIX JIaHHBIX OCYIIECTBIISIETCS
yepe3 Wweb-CTpaHuIlpl, T€HEpUpyemble cepBiieToM.BapuanTtel 3amaHuit
MIPUBEICHBI B TAOIHIIE 2.

Tabnuya 2
BapuanTtsl 3a1aHuii
Bapuant Bua pynkimm Bapuant Bun dysxium
1 p=lreostlirs) 16 | boxr Y2
r =2y y+cosx
in’l]
2 b=——= 17 bzlg(\/ex_y—lrxy—l—z)
Y+
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Bapuantr | Bun dyHkumn BapuanTt Bun @pysknun
3 2
y x +1 .
= b=1 2
3 b x+y’cos’ z 18 +3+y2+sm )
_ 12
4 b x+‘§/M+cos2z 19 —‘cosx+cosy‘+2sm Z
5 po Ve cosy 20 | b= 1“(y3)(ZZX/2)
22 +1 2cos” x
6 b=z(tg y_e—(x+3)) 21 b= \/10(%4-)6(”2))
7 —|x—ysin® z+1g2) | 22 b=(sin z)° +|x+ )|
8 b=+y+¥x -1+2z 23 b=e2z—3,/y‘x‘
9 b= x( z+cos y) 24 b=e"" +sin y
10 b= (tg2z 1) | 25 | b=\l
2 2x 2
11 b=cos’z+1g 2x+‘y‘ 26 4y sin” 2
3z +In x
/ _ 2
12 b:5tgz—4y2+|xy| 27 b= yhhx-zx X
1+1g°x*
13 b:(z_x)LnZ2 8 bzlg(y+\/z+x2)
1+ (y=x) y+x°
2
14 b=y + A+ 29 P
Y ‘x‘ ‘y‘ sin® z° +x/2 Y
15 bzlg(\/;+\/§+2) 30 :sinx+ lz— )]
[22] y(x - 2)+ x°

KonTpoabHbIe BOIPOCHI

1. Yro takoe cepsruet u uro Takoe JSP ? X cxoacTBo U pazinyusi.
2. Hapucyiite QyHKIIMOHATBHYIO CXEMYy pabOThl BEO-IPHIIOKECHUS
Ha ocHOBe Java-cepsieToB u JSP.
3.Kakue w™etonpl paboOTalOT B TEUCHHE IHKU3HEHHOTO ITUKJIA

cepmiera?

4.C mOMONIBI0 KaKMX KJIACCOB WM HWHTEpP(ENCOB dHaile BCETO

CO3ar0T ceprieT? Hanummre KoI.

5. YTo Takoe IECKPUIITOP pa3BEPThIBAHUSA, JIJIsl YETO OH HYXKEH?
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6. 113 Kakux Namok COCTOUT BEO-IPHIIOKEHHE, YTO B 3THX NANKax
HaXOIUTCS?

7. Kakue nmperuMyIiecTBa U Kakue HeI0CTaTKU y CEPBIIETOR?

8.J[Ji1 Yero HY»XHO MEKCEPBJIETHOE B3aWMOJCHCTBUE, KaKUMU
MEXaHU3MaMH €ro MOKHO 00eCIeunTh (Ha30BUTE KIIACCHI, METO/IbI)?

9. IIpuBennure MEXaHU3MBbI OTCIICKUBAHUS CECCUU.

10. HemoctaTku TEXHOJOTHM CEPBJIETOB MPH pEANU3alUU B
MHOT'OITIOTOYHOM T'€TEPOr€HHOM OKPYKEHUHU.

JlaGopaTtopnas paGora NeS «JSP-cTpannnbn

LHeab pabGorbl: HayuuTbes pa3pabareiBaTh  Web-IpUiIoKeHUs ¢
MCMOJIb30BaHueM TexHosiorun JSP-ctpanui B Java

Teopernueckue cBeIeHUs

Crpyktypa JSP cTpaHuULBI - 3TO YTO-TO CPEHEE MEKY CEPBIETOM
u HTML crpanuneii. JSP Toru HauMHAIOTCS M 3aKaHUYMBAKOTCS YTJIOBOM
ckoOko, Tarxke kak 1 HTML koxpl, HO TerHm TakKe BKJIIOYAIOT 3HAKU
MpOIIeHTa, Tak 4To Bce JSP Teru o003HavaroTCs TaK:

<% JSP code here %>.

3a JIUOUPYIONIMM 3HAKOM IIPOLIEHTa MOTYT CJIEAOBaTh JPYyTHeE
CHUMBOIJIbI, KOTOPBIE ONPENEIAIOT TOUHbIN TN JSP KO/1a B Tare.

Bor upesBbpuaitHo mpocroii JSP mpumep, KOTOpBIA HCHOJIB3YET
CTaHIAPTHBIK OWOIMOTEYHBIM Java BBI3OB IS TOJYYCHHUS TEKYIIETrO
BpEMEHU B MIUUIMCEKYHIax, Kotopoe 3arem paenutcs Ha 1000, 4ToOsbI
MOJYyYUTh BpeMsi B CeKyHHIax. Tak kak ucnois3yercsi JSP BelpaxkeHue
(<%=), pe3yabTar BBIYUCICHUN MpeoOpazyercss B CTPOKy, a 3aTeM
MIOMECTHUTCS B CT€HEPUPOBaHHYI0 Web cTpanuy:

/I:! c15:3sp:ShowSeconds.jsp

<html><body>

<HI1>The time in seconds is:

<%= System.currentTimeMillis()/1000 %></H1>

</body></html>

I~

B JSP mpumepax 3Toil KHUTM BOCKJIMIATENIBHBIA 3HAK B IEPBOM
"CTpoke€ KOMMEHTapHUeB' 0O3HA4YaeT, 4TO MEpPBAas U MOCIEAHAS CTPOKU HE
OyJlyT BKJIIOUAThCSl B pealibHbIA (haiiyl Ko/a, KOTOPHIN MOMEIIEH B JEPEBO
HCXOJITHOT'O KOJ1a 3TOW KHUTH.
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Korpa xmueHnt co3maer 3ampoc k JSP crpanune, Web cepsep
JOJKEH OBITh CKOH(UI'YpUpOBaH, 4TOOBI mepenpaBuTh 3ampoc kK JSP
KOHTEMHEPY, KOTOPBIN 3aT€M BOBJICKAET CcTpaHully. Kak ynmoMsiHyTO paHee,
npyu TEepBOM OOpalleHUH 3alpalliuBaeTCsl CTpaHHIA, TEHEPUPYIOTCS
KOMIIOHEHTBI, yKa3aHHble Ha cTpaHuune, u JSP  koHTeliHEpOM
KOMIIMJIMPYETCS OJUH WM HECKOJIBKO CEpBJIETOB. B mpuBEneHHOM BbIIlIE
npuMepe cepBieT OyIeT coaepkarb Ko KOH(pUrypamuu oO0BbEeKTa
HTTPServletResponse, npousBoas o0bekT PrintWriter'a (koTopslii Bceraa
Ha3bIBAETCS Out), a 3aT€M BKJIIOUUTCSA PAacdyeT BPEMEHH C IIOMOIIbI OYEHb
KpaTKOH WHCTPYKIHH, HO CPEIHECTATUCTUYECKU M HTML
nporpammuct/Web nuzaiiHep He UMEET OIbITa B HAMMCAHUH TaKOTO KOJa.

HesiBHBIE 00BbEKTHI

CepBJieThl BKJIIOYAKOT KJIACCHI, KOTOPBIE MPEAOCTABISIOT YJI0OHBIC
yTuauThl, Takue kak HttpServletRequest, HttpServletResponse, Session u
T. 1. OOBEKTHI ATUX KJIACCOB BCTpoeHhl B JSP cnenudukanuo wu
aBTOMATHUYECKU JOCTYIIHBI JJisi MCIHOJb30BaHus B Bamem JSP 6e3
HAIMMCaHUs JIOTIOJIHUTENBbHBIX CTPOK Koxa. HesBHbie 00bexThl JSP
JIETAIBHO MEPEYUCIICHBI B MPUBEACHHON HIKE TaOIHUIIE.

O01acTh BHOAMMOCTH KaXIOTO OOBEKTAa MOXKET 3HAYUTEILHO
BapbUpoBaThca. Hampumep, 00beKT ceccuu umeeTr 00J1acTh BUIUMOCTH,
KOTOpAasi MPEBBIIIACT CTPAHUILY, TAK KAK OHA MOKET PacIpOCTPaHATLCS HA
HECKOJIbKO KJIMEHTCKHUX 3alpocoB U cTpaHul]. OOBEKT MPUIOKEHUS MOXKET
NpeoCTaBUTh OOCHykuBaHue rpymnne JSP crpaHuil, KOTOpble BMeECTe
npeacTaBisitoT Web npunokeHue.

JSP nupexTuBbl

JUpeKTuBbl  SIBASIOTCS  cooOmeHusimu  JSP  KoHTelHEepY U
0003HayarTCsi CUMBOJIOM "(@":

<% @ directive {attr="value"}* %>

JIMpEeKTUBBI HUYErO0 HE MOCHUIAIOT B BBIXOAHOW MOTOK, HO OHH
BaXKHBI [ HACTPOUKHU aTpuOyToB Bamieil JSP cTpaHuusl u 3aBucuMocTei
JSP xonteinepa. Hanpumep, cTpoka:

<% @ page language="java" %>

cOO0Il[aeT, YTO CKPUITOBOMN A3bIK, HUCHOJIb3yeMbld BHYTpu JSP
cTpaHuIlbl, 9T0 Java. @aktuuecku, JSP cnenudukanus TOIbKO OMUCHIBAET
CEMaHTHKY CKPHUIITOB JIJIsl SI3BIKOBBIX aTpuOyTOB, SKBHBaJEHTHHIX "Java'.
CMBICIT ATOW JMPEKTHBBI COCTOMT BO BCTpauBaHWM TuOkocth B JSP
TexHojoruw. B OymyiieMm, ecid Bbl BbIOEpUTE APYroM S3bIK, CKaXKEM
Python (xoporuii BEIOOp ISl CKPUIITOB), TO TaKOM SI3BIK JIOJHDKEH HUMETh

nojuepxkky Java Run-time Environment, BbICTaBIsIA HaApPY>Ky OOBEKTHYIO
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MOJIEeNb Java TEXHOJIOTHMU JJisl CKPUIITOBOIO OKPYXEHHUSI, OCOOECHHO IS
HESIBHBIX TIEPEMEHHBIX, ONPEACICHHBIX BBIIIE, CBOWCTB JavaBeans wu
MyOJIMYHBIX METOJIOB.

Haubonee BaXHBIMM  JUPEKTHUBAMU  SIBISIOTCA  JUPEKTUBBI
cTpanuilbl. OHHU ONPEAENAIOT HECKOJIbKO aTpuOyTOB CTpaHUIBI U
B3auMojieicTBUE ATUX aTpuOyToB ¢ JSP koHTeliHepom. OTu aTpuOyThI
BKJIIOUalOT: language, extends, import, session, buffer, autoFlush,
isThreadSafe, info u errorPage. Hanpumep:

<%(@ page session="true” import=&dqut;java.util.*&dqut; %>

DTa CcTpoKa, MPek/ie BCETo, YKa3bIBaeT, YTO 3Ta CTpaHHIA TpeOyeT
yuactue B HTTP ceccun. Tak kak Mbl HE YCTAaHOBUJIA JUPEKTHUBY S3bIKA,
JSP xoHTelHEP O YMOIYAHUIO UCIIOIB3YET Java U HESIBHYIO IEPEMEHHYIO
CKPUIITOBOT'O A3bIKa c Ha3BAHUEM session THIA
javax.servlet.http.HttpSession. Ecu 661 qupektrBa ucnosibzonana false, To
HEsBHAs TIEpEeMEHHas session Oyner HeaocTymHa. Eciu mnepeMeHHas
session He ompezesieHa, TO M0 YMOJIYaHuIo cuntaeTcs "true".

ATpuOyT import ONUCHIBACT THIBI, KOTOpPbIE JOCTYIHBI JIs
CKPHUIITOBOM cpefibl. DTOT aTpUOYT HUCIOIB3YETCA TaK K€, KaK U B S3BIKE
porpaMMHUpoOBaHus Java, T. €., pa3/ieJIeHHbIN 3aNsATHIMU OOBIYHBIN CITUCOK
BBIpQXKEHUM 1mport. DTOT CIHCOK HMMIIOPTUPYETCS TPAHCIUPYESMOM
peanuzanueid JSP cTpaHuIbl U JIOCTYIEH MJI CKPUIITOBOTO OKPY>KEHHS.
CkaxeM ellle pas3, 4ToO B HACTOSLIEE BPEMS 3TO ONPEAEIIEHO, TOIbKO €CIIN
3HAUYEHUEM JIUPEKTUBHI sI3bIKA ABJIsIETCS "java'.

CxpunroBbie 35ieMeHThI JSP

Kak TOIbKO BB HCHONB30BAIA JUPEKTUBBI Il YCTAHOBKHU
CKPUIITOBOTO OKPYXEHHS, BBl MOYKETE MCIIOJIb30BaTh CKPUIITOBBIE
anemeHThl. JSP 1.1 umeer Tpu CKpUNOTOBBIX S3BIKOBBIX 3JEMEHTA -
JNEKJIapalnio, CKPUILUIET MW BbIpaxkeHue. Jlexnmapauus JOeKIapupyer
AJIEMEHTHI, CKPUIUIEThl  SBJISIIOTCS  (parMEHTaMu  WHCTPYKIUH, a
BBIPAKEHUSI SBJISIIOTCS MOJHBIM SI3IKOBBIM BbIpakeHUeM. B JSP kaxnpii
CKPUIITOBBIN 3JIEMEHT HaunHaeTcd ¢ "<%'". CHHTaKCUC KaXK10TO U3 HUX:

<%/ declaration %>

<% scriptlet %>

<%= expression %>

[IpoGensr mocme "<%!", "<%", "<%=" um mepem "%>" He
00s13aTENbHBI.

Bce atu Tern ocHoBeiBaroTcst Ha XML; BBl Ja)ke MOXKETE CKas3arh,
yro JSP crpanuma wmoxer ObITh oTpakeHa Ha XML 1okyMeHT.
OKBUBAJICHTHBIM CUHTAKCUC IS CKPUITOBBIX 3JIEMEHTOB, MPUBEICHHBIX
BBIIIIE, MOXKET OBITh:

<jsp:declaration> declaration </jsp:declaration>
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<jsp:scriptlet> scriptlet </jsp:scriptlet>
<jsp:expression> expression </jsp:expression>
Kpowme tore, ecTb 1Ba TUIITa KOMMEHTAPUEB:
<%-- jsp comment --%>
<!-- html comment -->
IlepBass ¢opma mo3BONSET BaM J0OABIATH KOMMEHTapUU B
ucxonHbii koa JSP, koTopeie HU B Kakod ¢opme He mnosiBarcs B HTML
CTpaHulle, nochblaeMont kineHTy. KoneuHno, Bropasi hopmMa KOMMEHTapUEB
He crneuuduuHa s JSP - 310 00buHBIE HTML komMMeHTapuii.
HNutepecHo TO, 4TO BBl MOxere BcraBisATh JSP koxm BHyTpp HTML
KOMMEHTapHUsl U pe3yJbTaT OyJIeT MOKa3aH B Pe3yIbTUPYIOINIEH CTpaHULIE.
Jleknapaiu  UCTHONB3YIOTCS N1 OOBSBICHUSI TIEPEMEHHBIX U
METOJIOB B CKPUIITOBOM S3bIKE (B HACTOSIIEE BpeMsi TOJBKO B Java),
ucronan3yemeix Ha JSP  crpanune. [lewnmapamuss Jg0okHa — OBITH
3aKOHYEHHBIM Java BBIpaKEHUEM W HE MOXKET IPOU3BOJAUTHL HUKAKOIO
BBIBOJIa B BBIXOJHOM TOTOK. B mpuBegenHoM Hmke npumepe Hello.jsp
nexnapanuu st nepemeHHbix loadTime, loadDate u hitCount sBisitorcs
3aKOHYCHHBIMH  Java  BBIPQXEHUSAMH, KOTOpPhIE  OOBSABISIOT U
VHULIMATU3UPYIOT HOBBIE IEPEMEHHBIE.
/I:! c15:3sp:Hello.jsp
<%-- Jtot JSP KOMMeHTapuil HE MOSBUTCSA B
crenepupoBanHoM html --%>
<%-- Jt0 JSP nupexruna: --%>
<% @ page import="java.util.*" %>
<%-- Jta nexknapauuu: --%>
<%!
long loadTime= System.currentTimeMillis();
Date loadDate = new Date();
int hitCount = 0;
%>
<html><body>
<%-- Caenymolire HECKOJIbKO CTPOK SIBISIOTCS PE3YyJIbTaTOM
JSP BeIpakeHMii, BCTABJICHHBIX B CTEHEPUPOBaHHBIN html;
3HaK '=' yka3eiBaeT Ha JSP BeIpaxenue --%>
<HI1>Drta crpanuna 6su1a 3arpyxkena <%= loadDate %> </H1>
<HI1>Hello, world! It's <%= new Date() %></H1>
<H2>Here's an object: <%= new Object() %></H2>
<H2>This page has been up
<%= (System.currentTimeMillis()-loadTime)/1000 %>
seconds</H2>

<H3>Page has been accessed <%= ++hitCount %>
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times since <%= loadDate %></H3>

<%-- "Ckpumer", KOTOpbI€ NMUIIET HA KOHCOJIU CEPBEpa

Y Ha CTPaHUIIC KJIMEHTA.

O6patute, YTO HEOOXOIUMO CTaBUTH ';': --%>

<%
System.out.println("Goodbye");
out.println("Cheerio");

Y0>

</body></html>

I~

Korga BBl 3amycTuTe OTy MporpaMMmy, BBl YBHAWTE, YTO
nepemennbie loadTime, loadDate u hitCount comep»aT cBOM 3HauCHUSA
MeX1y OOpaIIeHUsIMU K CTPaHUIIE, TaK YTO OHU SIBHO SIBIIIOTCS TOJISIMU, a
HE JIOKATbHBIMH ITEPEMCHHBIMH.

B koHIIe mprMepa MOMEILEH CKpUILIET, KOTopslid nuiiet "Goodbye"
Ha KoHcolib Web cepBepa u "Cheerio" B HesSBHbI OOBEKT BBIBOJA
JspWriter. Ckpurier MOXeT cojaepKaTh Jr0bie (parMeHThl Koja,
KOTOpBbIE SIBIISIIOTCS MMEIOIIMMU CUJTy MHCTpYKUusMHU Java. CKpUILIETHI
BBITIOJIHSIFOTCS BO BpeMs o0paboTku 3ampoca. Korma Bce ¢parmMeHTsHI
cKkpurietTa B AaHHOM JSP OyayT CKOMOMHUPOBaHBI MO TMOPSAJKY CBOETO
nosBiaeHuss B JSP cTpaHuile, OHM [IOJDKHBI JaTh HWMEIOIIYIO CHUITY
VHCTPYKLMIO, ONPEIEIICHHYIO IS si3bIKa IporpaMmupoBanus Java. byner
JM CKPUIUIET MPOW3BOJIUTH BBIBOJ B BBIXOJHOW MOTOK WJIM HET, 3aBUCHT
TOJILKO OT KOJia CKpHIUIeTa. BBl JOMKHBI 3HATh, YTO CKPHUIUIET MOXET
BO3/ICICTBOBAaTh HA OOBEKTHI, KOTOPHIE BUIUMBI JJIS HETO.

JSP Beipaxkenusi moxxHo Haiitu Brnepemeriky ¢ HTML B cpennem
pazaene Hello.jsp. Beipaxkenus momxHBI OBITH 3aKOHYCHHBIMH Java
WHCTPYKIIUSAMH, KOTOPBIE BBIYHCISIOTCS, IIEPEBOIATCS B CTPOKY H
MOCBUTAIOTCS B BBIBOZA. Ecim pe3ynbTaT HHCTPYKIIMHM HE MOXKET OBITh
nepeBeeH B CTpPoky (String), OyaeT BbIOPOILIEHO HCKIIOUYEHUE
ClassCastException.

N3Bneuenue nojied U 3HAYEHUU

Crnenyromuii mpuMep NOX0XK HA MPUBEIACHHBIN paHEE B pa3Jeiie o
cepsiueTax. [Ipy nepBoM mokase CTpaHUIbl OHA ONPEAEIISIET, YTO y BAC HET
MOJIEM U BO3BpAIlAa€T CTPAHUIy, COJAEpKallyt0 (OopMy C MOMOIIBIO TOTO
K€ CaMOro KoJia, YTo M B IIpuMepe ¢ cepBieTom, HO B ¢popmarte JSP. Korna
BBl OTIIpaBiisgieTe (OpPMYy C 3aMOJHEHHBIMHU TOJSIMU 10 TOMY K€ CaMOMY

JSP URL'y, crpanuna oOHapyXHBaeT MOJS W OTOOpakaeT HX. ITO
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npesjecTHass TEXHUKA, IMOCKOJIbKY OHAa IO3BOJISIET BaM MOJIYYUTH [IBE
CTpaHUIIbl, OJHA U3 KOTOPBIX COACPKUT GOpMYy Uil 3alOJIHEHUS
MOJIb30BATEIEM, a BTOpas COJEPKHUT KOJ OTBETa Ha 3Ty CTPaHUILY, B
eauHoM (aitie, TakuM 00pa3om, 00JIer4aeTCsl CO3IaHUE U TTOACPIKKA.
/:! c15:jsp:DisplayFormData.jsp
<%-- U3zBneuenue nanubix uz3 HTML ¢opmsbl. --%>
<%-- Jta JSP Takxke renepupyet popmy. --%>
<% @ page import="java.util.*" %>
<html><body>
<HI1>DisplayFormData</H1><H3>
<%
Enumeration flds = request.getParameterNames();
if(!flds.hasMoreElements()) { // Het nonei %>
<form method="POST"
action="DisplayFormData.jsp">
<% for(inti=0;i<10;i++) { %>
Field<%=1%>: <input type="text" size="20"
name="Field<%=1%>" value="Value<%=1%>"><br>
<% %>
<INPUT TYPE=submit name=submit
value="Submit"></form>
<%} else {
while(flds.hasMoreElements()) {
String field = (String)flds.nextElement();
String value = request.getParameter(field);
%>
<li><%-= field %> = <%= value %></li>
<% '}
} %>
</H3></body></html>
I~

bosiee mHTEpECHOE CBOMCTBO ATOr0 MPUMEPA 3AKIIOYAETCA B TOM,
YTO OH JIEMOHCTPHUPYET, KaK KOJ| CKPHUILIETAa MOXET ObITh MEpPEMEIIaH C
HTML komom naxe B Tom Mecte, rae reaepupyercs HTML BayTpu Java
IUKJIa. DTO OCOOCHHO YIOOHO IJIsI MOCTpoeHUs (HopM Ir000ro pomaa, B
MPOTUBHOM CiIydyae HEO0OXOAuMO ObUIO OBl BCTaBIATH MOBTOPSIOIIUICS
HTML xon.

ATpubyTsl JSP cTpanuiibl 1 00J1aCTh BUIUMOCTH
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ITpocmatpuBas nokymenranuio B HTML nnst cepneroB u JSP, Bbl
HalJIeTe BO3MOXXHOCTb, KOTOpas COOOMIaeT HMHPOPMALMIO O TEKYIIEM
3amyuieHHOM cepsiere wid JSP. Cnenyromuit mpumep oToOpakaer
HEKOTOPYIO YaCTh 3TUX JIaHHBIX.

/I:! c15:jsp:PageContext.jsp

<%-- IlpocmoTp atpudytoB pageContext--%>

<%-- OOparute BHUMAaHHE, YTO Bbl MOXXETE€ BKIIOUHUTH JIHO0OOE
KOJIMYECTBO KOAA

BHYTPH TArOB CKpUIUIETA -- %>

<% @ page import="java.util.*" %>

<html><body>

Servlet Name: <%= config.getServletName() %><br>

Servlet container supports servlet version:

<% out.print(application.getMajorVersion() + "."

+ application.getMinorVersion()); %><br>

<%

session.setAttribute("My dog", "Ralph");
for(int scope = 1; scope <=4; scope++) { %>
<H3>Scope: <%= scope %> </H3>

<% Enumeration e =

pageContext.getAttributeNamesInScope(scope);
while(e.hasMoreElements()) {
out.println("\t<1i>" +
e.nextElement() + "</li>");

}

]
%>

</body></html>
I~

OTOT mpuUMeEp TaKKe MOKA3bIBAET MCIOJb30BaHuE BcTpoeHHOro HTML wu
3anucH B out, 4ToObI B pe3ynbrare noiayunts HTML crpanuiy.

IlepBasi yacTe uHGOpPMALIMK TPOU3BOJUT UMSI CEPBIIETA, KOTOPOE,
BeposiTHee Bcero, Oyner mpocto "JSP", HO »3TO 3aBHCHUT OT Balei
peanu3anuu. Bbel  MOXETE TakKe ONPEACIINTh TEKYIIYI0 BEPCHUIO
KOHTEITHEpa CEepBIIETOB, UCIIONB3Ys 00BEKT application. U, HakoHel, mociie
YCTaHOBKM aTpuOyTta ceccud B  OOBIYHOM OOJACTH  BUAMMOCTH
oToOpaxaroTcst "umeHa aTpuoyToB". OOBIYHO BBl HE UCMOJIb3yEeTe 00JIaCTh
BUJIMMOCTH B OosbiuHCTBE JSP; OHM moOKa3aHbBI 3/1€Ch MPOCTO, YTOOBI
n00aBUTh WHTEpeca B 3TOT mpumep. EcTb Tpu crnenyromiue atpudyrta

00JacT BUIMMOCTH: 00JIACTh BUAMMOCTH CTpaHUIlbI (scope 1), o0macTh
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BUJIUMOCTHU 3ampoca (scope 2), 00JacTb BUIUMOCTU ceccuu (scope 3 -
3J1eCh JOCTYIIEH TOJIbKO OAMH 3JeMeHT - 310 "My dog", moOaBneHHBII
npsSIMO TEpea IUKIOM) M 00JIacTh BHUJMMOCTH TIPUJIOKEHUs (scope 4),
ocHoBanHas Ha o0Bekre ServletContext. Ecte ommua ServletContext Ha
kaknoe "Web mpunoxenue" B kaxmgod Java Mammune. ("Web
NpWIOKEHUE" - 3T0 HAOOp CEPBJIETOB M COJEPKUMOTO, YCTAaHOBJIEHHOTO
non onpeaeneHHbiM noamMHoxkecTBOM URL'oB CepBepa, Takux Kak
/catalog. OHM yCTaHABIMBAIOTCS C TOMOUIBIO KOH(UIYpaLIMOHHOTO
¢aiina.) B oOnacTu BUIAMMOCTH MPWIOKEHUS Bbl YBUIUTE OOBEKTHI,
KOTOpbIE€ MPEACTABISAIOT MyTH JUIsi paboyero kartajiora M BPEMEHHOTO
Karasora.
Manunyisiius ceccusiMu B JSP
Ceccun ObLTM BBEACHBI B MPEABIAYIIEM pas3feie, MOCBSIIIEHHOM
cepBieTaM U Takxke aoctynsbsl B JSP. Crnenyroimiue npuMepbl UCCIEAYIOT
CECCHOHHBIE OOBEKTHI U MO3BOJISIOT BaM MaHUIYJUPOBATH MPOMEKYTKOM
BPEMEHHU, IPEXKIE, YEM CECCUSI CTAHET HEIEUCTBUTEIBHOM.
/I:! c15:3sp:SessionObject.jsp
<%-- Ilomy4enne u ycTaHOBKA 3HaYEHUN 00bEKTa ceccuu --%>
<html><body>
<H1>Session id: <%= session.getld() %></HI1>
<H3><Ii>This session was created at
<%= session.getCreationTime() %></li></H1>
<H3><1i>0ld MaxInactivelnterval =
<%= session.getMaxInactivelnterval() %></1i>
<% session.setMaxInactivelnterval(5); %>
<li>New MaxInactivelnterval=
<%= session.getMaxInactivelnterval() %></1i>
</H3>
<H2>If the session object "My dog" is
still around, this value will be non-null:<H2>
<H3><li>Session value for "My dog" =
<%= session.getAttribute("My dog") %></1i></H3>
<%-- Tenepb 106aBuUM 00beKT ceccun "My dog" --%>
<% session.setAttribute("My dog",
new String("Ralph")); %>
<HI1>My dog's name is
<%= session.getAttribute("My dog") %></H1>
<%-- See if "My dog" wanders to another form --%>
<FORM TYPE=POST ACTION=SessionObject2.jsp>
<INPUT TYPE=submit name=submit

Value="Invalidate"></FORM>
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<FORM TYPE=POST ACTION=SessionObject3.jsp>
<INPUT TYPE=submit name=submit

Value="Keep Around"></FORM>

</body></html>

I~

OOBEKT cecCuu MPEIOCTaBIACTCS MO YMOTYaHHUIO, TaK YTO OH JOCTYIIECH
0e3 ponosHUTENbLHOTO Koaa. BwizoB getID( ), getCreationTime( ) wu
getMaxInactivelnterval( ) ucnones3yrorcs 11t oToOpakeHus: uHpGopManuu
00 3TOM CECCUOHHOM OOBEKTE.

Koraa Bbl B mepBbIf pa3 MONYYUTE ATy CECCHUIO, BBl YBUJMTE, YTO
MaxInactivelnterval cocraBnser, Hanpumep, 1800 cekyna (30 MuHyT). OTO
3aBUCUT OT KOH(UTrypanuu Bamiero KoHTeiiHepa JSP/cepmieros.
MaxInactivelnterval cokpamaercss 10 5 cekyHA, 4TOOBI CHENaTh BELIU
uHTepecHee. Eciu BBl meperpysuTe CTpaHUIly JO0 TOTO, KaK HCTEKYT 5
CEKYH]I, TO BBl YBUIUTE:

Session value for "My dog" = Ralph

Ho ecnu BBl momoxkaere Oomnpinuii uHTepBas, To "Ralph" craner
null.

UYToObI MOCMOTPETh, KAK CECCHOHHASI MHPOPMAIIHS TTIEPEHOCUTCS Ha
JIpyTUE€ CTPAHUIIbI, a TaKXe, YTOObI MOCMOTPETh 3P(DEKT CTaHOBIEHUS
00BEKTa CECCHMM HEICHCTBHUTEIBHBIM 110 CPaBHEHUIO C TIPOCTHIM
BapHaHTOM, KOTJa BBI JIaJIM €My YCTapeTh, CO3/IaHbI IBE HOBBIC CTPAHUIIBI.
[TepBas (moctynHa npu Haxxatuu KHOmMkHU "invalidate" B SessionObject.jsp)
YUTAeT CECCUOHHYIO0 HH(MOpMAIMio, a 3aTeM SBHO JIeJaeT CECCHI0
HeIeHCTBUTEIbHOM:

/:! c15:jsp:SessionObject2.jsp

<%-- OOBEKT ceccum MePeHOCUThCS --% >

<html><body>

<H1>Session id: <%= session.getld() %></H1>

<H1>Session value for "My dog"

<%= session.getValue("My dog") %></H1>

<% session.invalidate(); %>

</body></html>

I~

UTo0OBI 3KCIIEpUMEHTUPOBATEL ¢ ATUM, 0OHOBUTE SessionObject.jsp, 3aTem
cpa3dy e KJIMKHUTE Ha KHOMKYy "invalidate", yToObl mepelTH K cTpaHulie
SessionObject2.jsp. B atom Mecte Bl Bee emie Oyaere Buaeth "Ralph" u
Cpasy mociie 3Toro (Impex/e, 4eM MOouIeT UHTEPBAJ B 5 CEKyH/I), OOHOBUTE

54



SessionObject2.jsp, 4T0OBI YBUJETH, YTO CECCUsl ObLIa YCIEIIHO CHAeIaHa
HenercTBuTenbHOU 1 "Ralph" ncues.

Ecnu BbI BepHeTech Ha SessionObject.jsp, 0OHOBUTE CTpaHHUILY Tak,
4yTOOBI Bbl CHOBa HMMENHM S5-TH CEKYHJHBIH WHTEpBaJ, 3aT€M HaKMETE
kHonky "Keep Around", To Bbl momajeTe Ha CIEAYIOIIYIO CTPAHHUILY
SessionObject3.jsp, KOTOpasi HE A€TAET CECCUIO HEIEUCTBUTEILHOM:

/:! c15:jsp:SessionObject3.jsp

<%-- Ilepexon 00BEKTA cCECCUU IO CTpaHULAM --%>

<html><body>

<H1>Session id: <%= session.getld() %></HI1>

<H1>Session value for "My dog"

<%= session.getValue("My dog") %></H1>

<FORM TYPE=POST ACTION=SessionObject.jsp>

<INPUT TYPE=submit name=submit Value="Return">

</FORM>

</body></html>

I~

3aganue Ha JJa00paToOpHYIO padory

1.Co3nate  Web-npunoxxenne Ha Java anga  paboTel €
MCMOJIb30BaHUEM TexHoJioruu JSP-cTtpanuil.

2. Ilpunoxxenue IOJDKHO oOecneYruBaTh BBOJ, PEIAKTUPOBAHME,
yAaJeHue JaHHBIX, OCYIIECTBIISITh BHIOOPKU B COOTBETCTBUU C BapUAHTOM
3aJaHUs

3. PazpaboTranHoe TMpPUIOKEHHUE [IOJDKHO HCIOJIb30BaTh Web-
uHTepdec MoIb30BaTeNs ISl OCYIISCTBICHUS BCEX ACHCTBUN

4. Jlanubie xpanuth B bBJl, oOpamarbcsi ¢ UCIOIb30BaHUEM
texHoJsioruu JDBC.

5. BapuaHTsl 3aaHuii MpUBEIEHHI B Ta0IuUIIE 3.

Tabauya 3
BapuanTsl 6a3b1 JaHHBIX
Bapuant | Onucanue
1 Llex, yaactok, @.1.0O. OO6beM BHITIOJTHEHHON PAOOTHI
2 V]IK, ®.1.0. aBropa, HaumenoBanue, KosnuectBo
3 Howmep noes3na, HammenoBanue, Mecto oTnpaBieHus, Mecto
npuObITHs, Kateropus (CKOpBIiA. )
4 Opranmzanus, ©.M1.0., 'ox poxaenus, 3aHITOE MECTO
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N

Crpana, [nomans, Hacenenue, Kontunenrt, Cronuna

6 Mapxka aBromo6misi, Homep, I{Ber, 'on Beiycka, [IpoGer

7 [Topona cobaku, Kinnuka, Oten, Mars, Jlata poxnaenus, ®UO
XO03s51Ha

8 Bun opomeit, HazBanue copta, Jlara mocanku, Jlata yOoopkw,
Ypoxaii

9 HMucuumummHa, O0beMm nekmuii ,O00beM jabopatopHbIX, Bun
KOHTpoJA, ['pynmna

10 Hara, Temneparypa, JlaBienue, O6maunocts, HampaBnenue
BETpA

11 HaumenoBanne, ®upma, Croumocts, Konmmuectso, [lata

12 Hasanue rpynnei, Ctpana, AnsOom, Jlata Bhimycka, Ywucio
MPOJANK

13 Has3anue Bepmmubl, Breicota, Ctpana, ['onx nokopenHwus,
KonnuecTBO BOCXOXKIEHUHN

14 @®.1.0., I'ox poxnaenus, Pocr, Bec, [ pynna kposu

15 ®.1.0., Obnacte nesrenpHOCTH, [on poxaeHus, CrpaHa,

Yucno myOaukanmii

KonTpoabHbIe BOIPOCHI

1. Yro Takoe cepsnet u uto Takoe JSP ? X cxoACTBO U paznnyus.
2. HapucyiiTe (QyHKIIMOHATIBHYIO CXEMY pabOThl BEO-MPHUIIOKECHUS

Ha ocHOBe Java-cepsieToB u JSP.

3.Kakue Metoapl pabOTalOT B TEUEHHE >KU3HEHHOIO IIMKJIA
cepniera’?
4.C moOMONIBI0 KaKMX KJIaCCOB WM HWHTEpP(ENCOB dHalle BCETO

co3naroT ceprier? Hanummure ko,

5. YTo Takoe IECKPUIITOP pa3BEPTHIBAHUSA, JJIS1 YETO OH HYXKEH?
6. 13 Kakux mamok COCTOUT BEO-IPUIIOKEHHE, YTO B 3TUX MamKax

HaXOJIUTCS?

7. Kakue npenmyniecTBa U Kakue HEJOCTATKH Y CEPBIIETOB?
8. JI1 4ero Hy»XHO MEXKCEpPBJIECTHOE B3aUMOJACHUCTBUE, KAKUMU

MEXaHH3MaMH €TI0 MOKHO 00eCIIeUnTh (Ha30BUTE KJIACCHI, METOIbI)?

9. IlpuBeaute MEXaHU3MBI OTCJIC)KUBAHUS CECCHUH C

ucnoJib3oBanuem JSP- cTpanwuil.

10. IIpeumymectBa  JSP-ctpanun  mnpu  peanusanuu B

MHOTI'OIIOTOYHOM OKPYKCHUMU.
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JlaGopaTopnas padora Ne6 «II1ad10HBI IPOEKTUPOBAHUS

Heab padoThl: HAYIUTHCS HUCIIOIH30BATH IIA0IOHBI MPOCKTUPOBAHUS IS
pa3pabOTKH NMPUITOKEHUN

Teopernyeckue cBeIeHUs

MopaenvpoBaHue JaHHBIX SIBJIAETCS BaXHEHIIMM IPOLIECCOM IPHU
npoekTupoBaHuu mnporpammuoro oodecrnieuenus (110). Ilo sToil nmpuuune,
pazpabotunku CASE-cpencTB B CBOUX MPOAYKTaX BBIHYXKACHBI YICHSThH
MOJEIUPOBAHUIO JAHHBIX MMOBBIIIEHHOE BHUMAHUE. SBISSACH MPU3HAHHBIM
JuAepoM B o0sacTu 0OBEKTHBIX MeTononorui, gpupma Rational Software
Corporation, TeM He MeHee, 4O HEAaBHEr0 BPEMEHU TaKOTO CpEACTBa HE
uMesna. OCHOBHOM MPUYUHOM 3TOT0, MO-BUAUMOMY, SIBJISETCS OpUEHTALUS
Ha s3bik Unified Modeling Language (UML), kak yHHBepcaJbHBIN
UHCTpYMEHT MojienupoBaHusi. UML MOJHOCTBIO MOKPBIBAET MOTPEOHOCTH
MOJENUPOBaHUs AaHHBIX. CJIOKMBIIASCA HA MPOTSHKEHUU JIECATHIIETHM
TEXHOJIOTHUSI MOJAENUPOBAHUA [AHHBIX, TPAJIUILIMH, CUCTEMA MOHSATUU H
KOJIOCCAJIbHBIN OMBIT Pa3pabOTYMKOB HE MOTJHU Jajieeé UTHOPHUPOBATHCA.
HemanoBaxHyto posib 371€Ch ChIrpajia U HEOOXOIMMOCTH (POPMAILHOTO
KOHTPOJIA MOJIeNIeH TaHHBIX, YTO SIBJsIETCA aO0COIIOTHO HEOOXOIUMBIM MPHU
MPOEKTUPOBAHUN MAJIO-MAJIbCKU OOJBIIMX cxeM 0a3 jJaHHbIX U uTo UML
He oOecrneymBaeT B JIOCTaTOYHOM cTeneHW. M, HaKoHEIl, ITOCICIHEH
npu4rHON, moOyauBiIel cnenuanuctoB Rational Software Corporation k
CO3JaHUI0 COOCTBEHHOI'O CPEACTBA MOJCIHUPOBAHUS JIAHHBIX, SBISETCA
TpeboBaHue mocTpoeHuss 3POEKTUBHBIX (DUINUECKUX MOJETCH, MPEexXe
Bcero st KoHKpeTHbIX CYB/I - nunepoB peiHKA.

Ila6s01 npoektupoBanuss MVC (Model-View-Controller)

[Ipu wmcnonp3oBanmu 1madnmona MVC TOTOK  BBIMOJHEHUS
MPUJIOKEHUST BCerJa 00s3aH MPOXOIUTh Yepe3 KOHTPOJIEP MPUIIOKEHUS.
Kontpomnep Hampasiser 3anpockl — B ganHoM ciydae HTTP(S)-3anpocst
— K COOTBETCTBYIOIIEMY 00padoTunky. OO0paboTUMKyU 3arpoca CBsI3aHbI C
OM3HEC-MOJICNIbIO, M B UTOT€ KaXIbIM pa3paOOTUUK MPUIIOKEHHUS JOJDKECH
TOJIBKO 0O€CIeUnTh B3aWMOJICHCTBHE MEXIy 3amMpocoM U Ou3Hec-
MOJIeNIbI0. B pesynbprare peakuum CUCTEMBI Ha 3alpoC BBI3BIBACTCS
COOTBETCTBYIOIIAsA JSP-cTpaHuIla, BHINOJHAIONIASA B JAHHOM CXEME POJIb
IIPEJICTABIICHHUSI.
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B pesynbraTe Mozens OTHAENEHA OT TMPEICTABICHUS, U BCE
CBSI3BIBAIONIME WX KOMAHJbl MPOXOASAT YEpe3 KOHTPOJUIEP MPHUI0KECHUS.
[IpunosxkeHue, COOTBETCTBYIOIIEE STUM MPHUHLUIAM, CTAaHOBUTCS Ooiiee
MOHSATHBIM  C  TOYKM  3peHHs  pa3pabOTKH,  MOIACPKKH |
COBEPILIEHCTBOBAHUS, & OT/AEIbHBIE €r0 YAaCTH JOBOJIBHO JIETKO MOTYT OBITh
VICII0JIB30BaHbI IIOBTOPHO.

B opuruHanbHO KOHIENUMU OblIa OMMCaHa caMa UJes U PoJib
KaXKIOTO0 W3 DJIEMEHTOB: MOJENH, MpEACTaBlieHuss M KOoHTpoiuiepa. Ho
CBSI3M MEXIy HUMM ObUIM OmMHcaHbl 0e3 KoHkperusanuu. Kpome Ttoro,
pasiuyaiy JIB€ OCHOBHbIE MOAUDUKAIIY:

— IlaccuBHast Momenb — MOJEIb HE UMEET HUKAKUX CIOCOOOB
BO3/ICHICTBOBATh Ha MPEICTABICHHUE HJIM KOHTPOJUIEP, U UCTIONB3YETCS UMU
B KaueCTBE UCTOYHUKA JAaHHBIX /I OTOOpakeHus. Bce uaMeHenust Mozenu
OTCJIC)KUBAIOTCS KOHTPOJUIEPOM M OH K€ OTBEYAeT 3a IIEPEpPUCOBKY
Ope/CTaBICHUs, €clu 3T0 HeoOxoaumo. Takas Mozenb  yaile
UCIIOJIb3YETCS B CTPYKTYPHOM MPOTrpaMMHUPOBAHUH, TaK KaK B TOM CIIy4yae
MOJIETIb TPEJCTaBIseT MIPOCTO CTPYKTYpPY JMAAHHBIX, 0€3 METOJO0B HX
00pabaThIBAIOIIUX.

— AKTHUBHas MOJIelb — MOJI€Tb OMOBEIIAET MPEJCTABICHUE O TOM,
4TO B HEH NPOM3ONUIM HU3MEHEHMs, a MPEICTaBICHUs, KOTOphIC
3aMHTEPECOBAHBI B OMOBEILLIEHUH, TIOIUCHIBAIOTCS HAa 3TU COOOIIEHUS. DTO
MO3BOJISIET COXPAHUTh HE3aBUCUMOCTh MOJIENIM KaK OT KOHTPOJIJIEpa, TaK U
OT TIPE/ICTaBICHUSI.

Kiaccuueckoit peanusanueid koHuenuuu MVC NpUHATO CUHUTATh
BEPCHUIO0 UMEHHO C aKTUBHOW MOJIETIBIO.

C pa3ButreM 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS U
MOHATUSA O IIa0J0HAX MPOEKTUPOBAHUS ObUT CO3AaH Pl MOIUDHUKAINNA
koHuenuuu MVC, KoTOpble NMpu pealu3alu y pa3HbIX aBTOPOB MOTYT
OTJINYATHCS OT OpUrnHaANIBbHOM. Tak, Hanpumep, dpuan Bepmu B 2004 rony
onucal npumep ododmennoro MVC.

Konueniuss MVC no3BosisieT pa3nenuTh JaHHbIC, IPEACTABICHUE U
00paboTKy IEeHWCTBUI MOJIB30BATENSI HA TPU OTIEIHHBIX KOMIIOHEHTA:

Mopens (arria. Model). Moaens npeaocTaBiaseT 3HaAHUS: JTaHHBIC 1
METOJIbI PA0OTHI C 3TUMHU JTAHHBIMH, pearupyeT Ha 3apoChl, U3MEHSS CBOE
cocrossnue. He coxepxut wuHbOpManuu, Kak O3TH 3HAHUS MOXKHO
BU3YaJU3UPOBATD.

[IpencraBnenue, Bua (anri. View). OTBedyaeT 3a oTOOpaKeHHE
uHpopmaruu  (Bu3yanuzanuio). Yacto B KauecTBE MPEACTaBICHUS
BBICTYNaeT opma (OKHO) ¢ rpayuueCKUMU JIEMEHTaMHu.
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Kontponnep (anrn. Controller). OOecneunBaeT CBA3b MEXIY
MOJIb30BAaTEIEM M CUCTEMOM: KOHTPOJIUPYET BBOJI JAHHBIX MOJb30BaTEIEM
U HUCIIOJIB3YET MOJIENIb U MPEJICTABICHUE NIl pealn3alud HeoOXOAUMOM
peaKIui.

BaxxHO OTMETUTH, YTO Kak MpEeACTaBICHUE, TaK U KOHTPOJUIEP
3aBUCAT OT Mojienu. OHaKO MOJIETb HE 3aBUCUT HU OT MIPEACTaBICHUS, HU
OT KOHTpoJuiepa. TeMm caMblM JIOCTUraeTcsl Ha3HAYEHUE TaKOIo
pa3ziesieHHs: OHO MO3BOJISIET CTPOUTHh MOJIENIh HE3aBUCUMO OT BHU3YaJIbHOTO
NpEJCTaBICHUs, a  TakKKe  CO37aBaThb  HECKOJIbKO  pPa3U4HBIX
MPEACTABICHUH JIUISI OHOU MOJEIIH.

Hns peanuzanuu cxembl Model-View-Controller ucnomnb3yercs
JIOCTAaTOYHO OOJIBIIIOE YHUCJIO IIa0JOHOB MPOEKTHUPOBAaHMS (B 3aBUCUMOCTHU
OT CJOXXHOCTH AapXUTEKTYPHOTO PEIIEHHS), OCHOBHBIE U3 KOTOPBIX
«HAOJIIOJIATENbY, «CTPATETUS, KKOMIIOHOBILIUK.

Haubonee tunuyHas peanusanusi OTJIEISE€T BUJI OT MOJEIU IMyTEM
YCTAHOBJICHUS MEXKAY HHUMH MPOTOKOJA B3aUMOJCUCTBUS, HCIOIb3YS
anmapar coObITuil (moamnucka/onosemieHue). [lpu kaxaoM H3MEHEHUU
BHYTPEHHUX JaHHBIX B MOJIEIM OHAa OMOBEIIACT BCE 3aBUCSAIINE OT HeE
MPEACTABJICHUS, U TIPEACTaBICHUE OOHOBIISETCS. [l 3TOr0 MCMoIb3yeTcs
mabnoH «HaOmogaTenby. [lpu o0paboTke peakiuu MOJb30BaTeNs BHI
BBLIOMPAET, B 3aBUCUMOCTH OT HYXHOM pEaKIuu, HY>KHBIH KOHTpPOJUIEp,
KOTOPBIM O0eCneuuT Ty WM HMHYIO CBSI3b C Mojenbio. Jliis 3toro
UCIIOJB3YETCSl MIA0JOH «CTpaTerus», WM BMECTO 3TOT0 MOXET ObITh
Momu(duKalus ¢ HMCHOJIb30BaHWMEM IIa0JIoHA «KOMaHia». A s
BO3MOYXHOCTH OJHOTHUITHOTO OOpalieHusi ¢ TMOJ00bEKTaMH CJIO0XKHO-
COCTaBHOTO HMEPAPXUYECKOTO BHJA MOXKET HCIOJb30BaThCA IA0JIOH
«KOMMOHOBIIHKY». KpoMme TOro, MOTYT UCTIOIB30BATHCS U APYTHE MIa0J0HBI
MIPOCKTUPOBAHUS, Hampumep, «haOpUUHBIA METOI», KOTOPBIM IMO3BOJIUT
3a/1aTh TI0 YMOJYAHUIO TUIT KOHTPOJIJIEPA JIsi COOTBETCTBYIOIIETO BHUIA.

3anpoc K cepBepy oOpabaTbiBaeTcsi KJIACCOM-KOHTPOJLIEPOM
ActionServlet B cooTBeTcTBHM ¢ HacTpoiikamu B (aitie web.xml. 3anpoc
Ha CEpBEp BBINOJHSICT TOJIb30BATEIb HaXaTHEeM KHOIMKK Submit,
BBenenrem URL B mosie Opay3sepa, Be130BoM submit-opmbl Ha JavaScript
u ip. Bo Bpemsi nHUIIMAM3aIMy TIIaBHBIH KOHTPOJUIEP CUYUTHIBAET (parse)
koH(puryparmonasni ¢daitn  struts-config.xml, KOTOpbEIi OTHO3HAYHO
ONpe/eNIsIeT BCE COOTBETCTBUS M AJBTEPHATUBBI JUIsI BCEX 3alpOCOB
JAHHOTO TPWJIOXKEHUS W yNaKOBBIBAET UX B O0BEKT Kjacca
org.apache.struts.action.ActionMapping.

Jlns  3ampoca KOHTPOJUIEp HAaXOIWUT COOTBETCTBYIOIIME €My
ActionForm-

u Action-knaccel. [lepBeiM co3gaercs ActionForm, eciiv Takoil 00ObEKT
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eIIe HE CO3/aBajICsd U HE HaXOJUTCS HU B OJHOM U3 00jacTeld BUAUMOCTHU
(ceccus, 3ampoc). J[lanee mnons oObekTta ActionForm 3amoyiHsAIOTCSA
JTAHHBIMH, KOTOPBIC MPUIILTM C 3alPOCOM, T.€. JJIS KaXKJOro mapamMmeTpa,
COJEpKaIerocss B 3aIllpoce, BBI3BIBACTCS COOTBETCTBYIOIIUN Set-METOI.
Hanpumep, ecnu B 3anpoce ecthb nmapametrp login=goch, o B ActionForm
Ooynet BeI3BaH MeTon setlogin() ¢ mepenaueil 3HavyeHus mapamerpa. B
Struts cymecTByeT BO3MOYKHOCTb 3allOJHEHUSI CTPYKTYpPbl OOBEKTOB.
Ilyctn

B ActionForm c¢ nmomomeio MeTonoB setCompany() u getCompany()
nepenaerca oObekT kiacca Company, I0JeM KOTOPOTO SIBIISICTCS
KoJUIeKIusl 00BhekToB Tuna Employee, nis kaxaoro M3 KOTOPBIX
OIPENIETICHO T0JIE THUIIA Address.
Tornma st 3amoaHEHHs MOJIA aapeca OJHOTO U3 pabOTHUKOB JOCTATOUYHO
MPUCYTCTBUS MTapameTrpa company.employees[n].address.phone

IIpocToe npunoxkenue
/* npumepl: Action knacc : LoginAction.java */
package jspservlet;
import java.io.IOException;
import javax.servlet.ServletException;
import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;
import org.apache.struts.action.Action;
import org.apache.struts.action.ActionForm;
import org.apache.struts.action. ActionForward;
import org.apache.struts.action.ActionMapping;
import org.apache.struts.action. ActionMessage;
import org.apache.struts.action.ActionMessages;

public class LoginAction extends Action {
public ActionForward execute(ActionMapping mapping,
ActionForm form, HttpServletRequest
request, HttpServletResponse response)
throws IOException, ServletException {
ActionMessages errors = new ActionMessages();

LoginForm actionForm = (LoginForm)form:;

String login = actionForm.getL.ogin();

String password = actionForm.getPassword();
if (login != null && password !=null) {
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if (LoginLogic.checklLogin(login, password)) {
return mapping.findForward("success");
} else {
errors.add(ActionMessages. GLOBAL_MESSAGE,
new ActionMessage("error.login.incorrectLoginOrPassword"));
saveErrors(request, errors);

}
}

//3a2py3xa popmul 05l 102UHA
return mapping.findForward("loginAgain");
}
}

Knacc LoginForm, o0bekT KoTOpOoro mpeacTtaBisieT Gopmy,
COOTBETCTBYIONIYIO CTpaHUIIE BBOJA JIOTUHA M TMAapOJisl, BBITJIAIUT
CIIEYIOIITUM 00pa3oM:

/* npumep : knacc xparenus uHgopmayuu, nepeoasaemoul uz login.jsp :
LoginForm.java */

package jspservlet;

import javax.servlet.http.HttpServletRequest;

import org.apache.struts.action.ActionForm;

import org.apache.struts.action. ActionMapping;

public class LoginForm extends ActionForm {

private String login;

private String password;
//ouuwenue nozei hopmol

public void reset(ActionMapping mapping,

HttpServletRequest request) {

super.reset(mapping, request);
this.password = null;

}

public String getLogin() {
return login;

}

public String getPassword() {
return password;

}

public void setLogin(String login) {
this.login = login;

}

public void setPassword(String password) {
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this.password = password;

}

JUJ1st TaHHOTO MPUJIOKEHUS (paiii pecypcoB MOKET OBITh CO3/1aH B BUJIE:

# npumep : ¢atin pecypcos : ApplicationResources.properties
# header u footer, komopwie 6yOym ucnonb308amvbcs 0

# obpamnenus ouubOoK, 8b10ABAEMBIX ME20M <errors/>.
errors.header=<ul>

errors.footer=</ul>

errors.prefix=<Ii>

errors.suffix=</11>

# pasmemka 015 dnemMeHma CNUCKAa OwuUOOK u3 <errors/>,

# Komopulti yKazvleaem, Ymo J02UH UIU NapoJib He8epHbI.
error.login.incorrectLoginOrPassword=<li>incorrect login
password</li>

# mexcmosas ungopmayus na login.jsp
jsp.login.title=Login
jsp.login.header=Login
jsp.login.field.login=Login
jsp.login.field.password=Password
jsp.login.button.submit=Enter

# mexcmosas unHgopmayusi Ha Main.jsp
jsp.main.title=Welcome
jsp.main.header=Welcome
jsp.main.hello=Hello

# mexcmosas ungopmayus Ha error.jsp
jsp.error.title=Error

jsp.error.header=Error
jsp-error.returnToLogin=Return to login page

or

Nmst m mecrtopacnonokenue 3Toro (¢ailia HacTpauBaroTCs B struts-
config.xml, KOTOpBI SBJISIETCS OCHOBHBIM KOH(PUTIYpalMOHHBIM (ailiom

JUTSL IPUJIOKEHMS], TIOCTPOEHHOTO Ha OCHOBE Struts.

npumep @ KoH@ueypayus action, forward, resource u m.o.
config.xml
<7xml version="1.0" encoding="UTF-8"7?>
<IDOCTYPE struts-config PUBLIC "-//Apache
Software Foundation//DTD Struts Configuration 1.2//EN"
62

Struts-



"http://jakarta.apache.org/struts/dtds/struts-config_1_2.dtd">
<struts-config>
<data-sources>
<!--ucmounuxu oaunnvix k BJ]. Kax npaeuno, smo opeanusayus nyia
coeounenuti. Ilpumep npuseden 6 koHye pasoena-->
</data-sources>
<!/-- ========== Form Bean Definitions -->
<form-beans>
<form-bean name="loginForm"
type="jspservlet.LoginForm" />
</form-beans>

<!l-- ============== Global Exception Definitions (eciu ecmvo)-->
<global-exceptions>
</global-exceptions>
<l-- ============== Global Forward Definitions(eciu ecmov) -->

<global-forwards>
</global-forwards>

<l-- =============== Action Mapping Definitions -->
<action-mappings>
<!-- Action ons npoyecca noeuna -->
<action name="loginForm"
path="/login"
scope="request"
<!— 3adaemcsa obracmv euoumocmu @opmsi. Hacmo neobxooumo,
umoovl hopma nexicana é ceccuu, a He  3anpoce. -->
type="jspservlet.LoginAction"
validate="false">
ITonmyunTe  maHHBIA  [myJ U3 KJAcCa,  PEAIMU3YIOLIETO
org.apache.struts.action.Action, =~ MOXHO C  [OMOIIBIO  METOJAA
getDataSource(HttpServletRequest request)).

OcraBimecs JSP-cTpaHuilbl ObUTM U3MEHEHBI HECYIIECTBEHHO:

<%-- npumep . cmpaHuya, BbI3bIBAEMAs HOCNEe  NPOXOHCOEHUS
uoenmughuxayuu : main.jsp --%>

<% @ page errorPage="error.jsp" %>

<% @ taglib uri="/WEB-INF/struts-bean.tld" prefix="bean" %>

<% @ taglib uri="/WEB-INF/struts-html.tld" prefix="html" %>

<html:html locale="true">
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<head>

<title><bean:message key="jsp.main.title"/></title>

<html:base/>
</head>
<body>
<h3><bean:message key="jsp.main.header"/></h3>
<hr/>
<bean:message key="jsp.main.hello"/>,

<bean:write name="loginForm" property="login"/>
<hr/>
<a href="login.do">
<bean:message
key="jsp.error.returnToLogin"/></a>

<html:errors/>
</body>
</html:htmI>

3ananue Ha J1a00pPATOPHYIO padoOTy

1.Co3nars  Web-npwioxkenue Ha Java s
UCIIOJIb30BaHUEM 111a010HOB npoekTupoBanus (MVC).

2. Ilpunoxxerne MODKHO oOecrnedYnBaTh BBOJ, PEIaKTHPOBAHWE,
yAaneHue JaHHBIX, OCYIIECTBIISITh BHIOOPKH B COOTBETCTBHUU C BApHAHTOM

3adaHusl.

3. PazpaboTranHOoe MPUIOKEHUE JIOJDKHO HCIOIb30BaTh Web-

uHTepdeiic monbp30BaTeNs AJisl OCYIIECTBICHUS BCEX ICUCTBUIMA

4. Jlanubie xpaHutb B bBJl, oOpamarbcsi ¢ UCHIOIb30BaHUEM

texaoaoruu JDBC.

BapuaHThbl 3a1aHMi:

1. Student: id, ®amunus, Mwmsa, OtuectBo, Jlara poxaeHus, Anpec,

Tenedon,

Co3nark MaccuB 00bEKTOB. BriBecTu:

a) CIIUCOK CTYJICHTOB 33JJaHHOTO (haKyJIbTETa;

b) crMCKH CTYACHTOB IS KOXKI0TO (haKyIbTeTa U Kypca;
C) CITUCOK CTYJICHTOB, POJIMBIIIHUXCS TIOCTIE 3aJaHHOTO T'0J1a;
d) crircok y4eOHOM TPYTIIHI.

2. Customer: 1d, ®amunus, Ums, OtuectBo, Anpec, Homep kpeautHoi
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kaptouku, Homep 6aHKOBCKOrO cuera.

CoznaTth MaccuB 00bEKTOB. BriBecTH:

a) CIHMCOK MOKyTMaTese B alipaBUTHOM MOPSIZIKE;

b) ciucok mokymnaresnen, y KOTOPbIX HOMEP KPEAUTHON KapTOYKH
HaXOAUTCA B 3aJJaHHOM MHTEPBAJIE.

3. Patient: id, ®amunus, Ums, OtuectBo, Anpec, Tenedon, Homep
MEIULIMHCKOW KapThl, Jlnaruos.

Co3naTtb MaccuB 00BbeKTOB. BEIBeCTH:

a) CIIMCOK IMaIlMeHTOB, UMCIOIINX JAaHHBIM JHArHO3;

b) ciMCoK MaIrMeHToB, HOMEP MEAUIIMHCKON KapThl Y KOTOPBIX HaXOIUTCS
B 33JJaHHOM MHTEpBAJC.

4. Abiturient: id, ®amunus, Ums, OtuectBo, Anpec, Tenedon, OneHku.
CoznaTth MaccuB 00bEKTOB. BriBecTH:

a) CIIICOK aOMTYPUEHTOB, UMEIOIINX HEYAOBICTBOPUTEILHBIC OIICHKH;

b) criucok abUTYpUEHTOB, CPpeAHUIN 0a1 Y KOTOPBIX BBIIIE 33JJaHHOTO;

C) BBIOpaTh 33JIaHHOE YHCJIO N A0UTYPUEHTOB, UMEIOINX CaMbIF BRICOKHI
cpenHuii 0asut (BBIBECTH TAKKeE MOJHBIN CIUCOK aOUTYPHUEHTOB, UMEIOIINX
MOJIyITPOXOAHOU Oar).

5. Book: id, Hassanme, ABtop(bl), WM3marennctBO, ['0on wu3maHus,
KonmuecTBo

crtpanul, llena, [leperuer.

Coznath MaccuB 00bEKTOB. BriBeCTH:

a) CIMCOK KHUT 3aJJaHHOTO aBTOPA;

b) cIMCOK KHUT, BBIMYIIEHHBIX 3aJaHHBIM H3aTEIHCTBOM;

C) CTIMCOK KHUT, BBIMYIIIEHHBIX MOCTE 33JaHHOTO T0/1a.

6. House: id, Homep xBaptupsl, [Lnomans, ITtax, KoauyectBo KOMHAT,
VYauua,

Tun 3nanus, Cpok SKCIUTyaTallnH.

Cosnmate MaccuB 00bEKTOB. BrIBecTH:

a) CIIMCOK KBAPTHP, UMECIOIINX 3aJaHHOC YHCIIO KOMHAT;

b) ciucok KBapTHp, UMEIOMINX 3aJaHHOE YMCIIO KOMHAT U PACIIOI0KCHHBIX
Ha dTa)ke, KOTOPBIN HAaXOAUTCS B 3aJaHHOM IPOMEKYTKE;

C) CIIHCOK KBapTHUP, UMEIOMINX TUIOMIA b, IPEBOCXOAIIYIO 3aJaHHYIO.

7. Phone: id, ®amunus, Wmsa, OtuectBo, Anpec, Homep kpenutHou
KapTOYKH,

Jebet, Kpenut, BpeMs ropoickux u MeKIyrOpOJHbIX pa3roBOPOB.
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Co3naTtb MaccuB 00BbeKTOB. BEIBeCcTH:

a) cBeIcHUs1 00 aDOHEHTaX, Y KOTOPBIX BPEMsI BHYTPUTOPOJICKUX
PasroBOPOB MPEBHINIACT 33/JAHHOE;

b) cBeneHns 06 abOHEHTaX, KOTOPHIE MOIb30BAMCH MEKTYTOPOTHON
CBSI3BIO;

) cBesieHns 00 a0OHEHTaX B aJI)aBUTHOM TTOPSIKE.

8. Car: 1d, Mapka, Mogens, l'omx Beimycka, IlBer, IleHa,
PerucrpannoHHbIi

HOMED.

Coznarb MaccuB 00BEKTOB. BriBecTu:

a) CIMCOK aBTOMOOWJIEH 3aJTaHHON MapKu;

b) circok aBTOMOOMIIEH 3aJaHHONU MOJIENH, KOTOPBIE SKCIUTYaTUPYIOTCSA
OOJBIIIE N JIET;

C) CIIMCOK aBTOMOOMJICH 3aJITaHHOTO T'0J1a BBIMYCKA, [I€Ha KOTOPHIX OOJIbIIIE
YKa3aHHOM.

9. Product: id, HaumenoBanme, UPC, IlpousBoautens, llena, Cpok
XpaHEeHHs],

Konuuectno.

Cosnmare MaccuB 00BEKTOB. BriBecTH:

a) CIIMCOK TOBAPOB JJIS 33JaHHOTO HAUMECHOBAHMS;

b) criucok ToBapoB Jisl 33JJaHHOTO HAUMEHOBAHUSI, 1IEHA KOTOPBIX HE
MIPEBOCXOJIUT 33JIaHHYIO;

C) CITMCOK TOBApOB, CPOK XPAHECHHS KOTOPHIX OOJIBIIIE 3a1aHHOTO.

10. Train: Ilynkr Ha3nHauyenus, Homep moe3zma, Bpems otmpaBieHwus,
Yucno

MecT (001IuX, KyTe, IankapT, JIOKC).

CoznaTth MaccuB 00BbEKTOB. BriBecTH:

a) CIIUCOK TMMOE3/10B, CICAYIONIUX A0 3aJaHHOT0 MYHKTA Ha3HAYCHHUS;

b) ciucok moe3a0B, CASAYONIUX A0 3aJJaHHOT0 MyHKTAa HA3HAYCHUS U
OTHPABJISIOIIMXCS TTOCJIE 33JJAaHHOTO Yaca;

C) CIIMCOK TO€3/0B, OTIPABIISIOMINUXCS JI0 3aJaHHOTO MTyHKTa Ha3HAYCHHUS
Y UMEIOLIUX 0O0II1e MECTa.

11. Bus: ®amunusa v ununmansl Boautens, Homep aBTobyca, Homep
MapuipyTa,

Mapka, ['on Hauana skcrutyatamnuu, [Ipooer.

Cosznate MaccuB 00bEKTOB. BriBecTH:

a) CIIMCOK aBTOOYCOB TSI 3aJJaHHOTO HOMEpPA MapIIPyTa;
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b) cniucok aBTOOYCOB, KOTOpPbIE AKCILTyaTUpyroTcs Oonbie 10 ner;
C) CIUCOK aBTOOYCOB, npoder y koTopbix 0oJibiie 100000 kM.

12. Airlines: [lynkr na3znauenusi, Homep peiica, Tun camonera, Bpems
BBUIETA,

JlHu Hegenm.

CoznaTth MaccuB 00bEKTOB. BriBecTH:

a) CIIMCOK PEWCOB JIJIs 33JIaHHOTO IMMyHKTa Ha3HAYCHUS;

b) criucok peicoB i 3aJJaHHOTO JIHS HEJIEIH;

C) CIIMCOK PEMCOB JIJIsl 33JIaHHOTO JTHS HEJIETH, BpeMs BbUIETA JIJIsi KOTOPBIX
OOJIbIIIE 3aJaHHOTO.

13. Abiturient: id, ®amunus, Mmsa, OtaectBo, Aapec, Tenedon, OueHkwu.
Coznatpe MaccuB 00bEKTOB. BriBecTu:

a) CIIMCOK aOUTYPHUEHTOB, UMEIOIIUX HEYAOBIETBOPUTEIHHBIC OIICHKU;

b) circok aOUTYPUEHTOB, CpeIHUM 0ajl y KOTOPBIX BBIIIE 3aIaHHOTO;

C) BBIOpaTh 33JIaHHOE YUCIIO N A0UTYPUEHTOB, UMEIOIIMUX CaMbIN BBICOKUI
cpeaHuit 6am (BBIBECTH TAKXKe MOJTHBIA CIUCOK aOUTYPUEHTOB, UMEIOLINX
MOJIyITPOXOAHOM Oar).

14. Book: 1d, Haszpanme, ABtOop(b1), M3marennctBo, ['on wu3maHus,
KoanuectBo

crtpanul, llena, [leperuer.

Co3maTts MaccuB 00bEKTOB. BeIBecTH:

a) CIHMCOK KHUT 33JJaHHOTO aBTOPa;

b) CIIMCOK KHHUT, BBITYIIIEHHBIX 33 ITaHHBIM M3/1aTCIbCTBOM;

C) CIIMCOK KHUT, BBITTYIIIEHHBIX TTOCJIE 3aJaHHOTO TO/1a.

15. House: i1d, Homep xBaptupsi, [Inomans, Itax, KoaudecTBo KOMHaT,
VYauua,

Tun 3nanus, Cpok SKCIUTyaTallnH.

Cosznatp MaccuB 00beKTOB. BriBecTH:

a) CIIMCOK KBAPTUP, UMEIOINX 3aJJaHHOE YHCII0 KOMHAT;

b) cECOK KBapTHUp, UMEIOIINX 33JaHHOE YHCIIO KOMHAT U PACIOJIOKEHHBIX
Ha 3TaXe, KOTOPBIM HAXOAUTCS B 3aTAaHHOM ITPOMEKYTKE;

C) CIIHCOK KBApTUP, UMEIOMINX TUIOMIAh, TPEBOCXOISIIYIO 3aJaHHYIO.

KoHTposbHbIEe BONIPOCHI

1. Kakum 006pa3om cTposiTCS MOJEIN NPOrPAMMHBIX CUCTEM ?

2. HeoOxoamMOCTh MPOEKTUPOBAHUSI.
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3. Pa30Ouenue cucTeMbl HA KOMIIOHEHTBHI.

4. Kakue ypOBHU CJI0KHOCTH CUCTEMBI BBl 3HAETE ?

5. Hackonbko 3(QpeKkTHBHO HCIONIb30BaHUE Java Al MPOEKTUPOBAHUSA
MPOrpaMMHBIX CUCTEM ?

6. IlpeumymecrBa Java Ay NpOEKTUPOBAHUS IPOIPAMMHBIX CUCTEM ?

7. Yro takoe UML ?

8. CBsA3p MOJENM KJIACCOB U JUarpamMM KJIaccoB

9. Mogenr MVC. IIpenmyiiecTBa U HEIOCTATKH.

10. [ITabn0oHBI IPOEKTUPOBAHUS MPOTPAMMHBIX CUCTEM.

JlabopaTopHas padora Ne7 «Remote Metod Invocation»

Heas paGorbl: HayuuThcs ucnosb3oBaTh RMI mpu  paspabotke
pacIpeeIeHHbBIX CUCTEM

Teopernyeckue cBeIeHUs

PacnipenenenHoe mNpuiIoKeHHE, MOCTPOCHHOE C TMOMOIIs0 Java
RMI, co3mano m3 umHTepdeicoB n kiaccoB. MHTepdelch ompenestoT
METO/IBI, @ KJIACChl PeaTu3yl0T METO/IbI, ONpeCIICHHbIe B HHTEep(deiicax, a
Tak)Xe, BO3MOXKHO, OTPEICSIOT W HOBBIC JIONOJTHHUTEIBbHBIC METOAbl. B
pacnpenesieHHOM  TIPWIOKEHUHW  TPEIyCMaTpUBaETCS  pPa3MEIICHHE
HEKOTOPBIX pean3aliuii Ha Pa3IuIHBIX BUPTYyIbHBIX MamuHax. OObEKTHI,
UMEIOIINE METOJIbI, KOTOPhIE MOTYT BBI3BIBATHCS MEXKIY Pa3TMUYHBIMU
BUPTYQJIbHBIMA MAIIMHAMU, SBIISIOTCS YIAICHHBIMH OOBEKTaMHU — remote
objects.

OOBEKT CTAaHOBUTCA YAICHHBIM OOBEKTOM TIPH peaTu3aIiu
yaaJleHHOTo uHTepdeiica — remote interface, KOTOpbIN UMEET CIIEIYIONINE

XapaKTEPUCTHKU:
1.Y nanennsiit uatepdeiic pacmupser uarepdeiic java.rmi.Remote;
2. Kax eIt METO uHTepdeiica OOBABIISAET

java.rmi.RemoteException B cBoeM ycimoBum throws, momMumMo

JTHOOBIX JPYTUX MCKIIOUEHUH, CHEHU(PUUHBIX IS KOHKPETHOTO
IIPUIIOKECHUS.

[Ipu nepenaye o0bEKTa OT OAHOM BUPTYaIbHOM MAIMHBI K APYTON

RMI paccmarpuBaeT ynaneHHbII 0OBEKT — remote object He Tak, Kak

OOBIYHBIM HE yAalleHHbIH 00BEeKT. BMecTo TOro, 4toObl AenaTh KOMHIO

peanuzand OOBEKTa B NPUHUMAIOLIEH BUPTyalbHOM wMaminHe, RMI

nepeaaeT yaajdeHHBIM stub — 3ariymKy Uil yAAICHHOTO OOBEeKTa. DTOT
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stub nefcTBET Kak JIOKAJIbHOE MPEICTABICHHUE, WIM 3aMECTUTEND (proxy)
U1 YIQJIEHHOTO OOBEKTa, a IS BBI3BIBAIOLIETO SBISCTCS YyAaJICHHOMN
CChUIKOM. BBI3bIBaIONINA BBI3BIBAET METOJ JIJIS JIOKAIBHOTO Stub, KOTOPBIN
OTBEYaeT 3a 00pabOTKY BhI30BAa METO/Ia YAAICHHOTO 00BEKTA.

[lepenannpiii stub s ygajaeHHOTO OO0BEKTa peanu3yeT TOT JKeE
Ha0Op yJAaJICHHBIX HHTEP(HENCOB, KOTOPBIN peanu3yeT yAaleHHbINH 00BEKT.
Jto mno3Boiser nanA  stub  ObITh "mepenarumkom" K J000OMYy M3
uHTEep(PEiicoB, KOTOPBIE pealu3yeT yJaleHHbI 00BeKT. OJHAKO 3TO TaKkKe
O3HayaeT, YTO TOJBKO T€ METOJIbI, KOTOPHIC OMPEACIICHbl B YIaJICHHOM
uHtepdeiice, MOryT OBITh BBI3BaHBl Ha MNPUHUMAIOIIEH BUPTyaIbHOMN
MaIIIUHE.

PaccMoTpum co3maHue NOpOCTEHIIEr0 MNPUIOKEHUS HA IPUMEPE
Hello World. CepBep mnpenocraBiasieT OJUH METOJ, MPUHUMAIOIIUN B
KauyecTBe MapaMeTpa uMs U Bo3Bpaiaronuii ctpoky «Hello umsy.

1. Coznaem untepdeiic IHelloWorld

package chstu.ds.labl;

import java.rmi.Remote;
import java.rmi.RemoteException;
/luaTepdeiic nomxeH pacmupsaTh Remote
public interface IHelloWorld extends Remote {
// U reHepupoBath RemoteException
public String SyaHello(String name) throws
RemoteException;

}

2. Co3naem ero peaau3aluio:
package chstu.ds.labl;

import java.rmi.RemoteException;
import java.rmi.server.UnicastRemoteObject;
public class Hellolmpl extends UnicastRemoteObject
implements [HelloWorld {
/* UnicastRemoteObject mpenocTaBisieT TaKyr peaau3aluio
MHOTHX
** MeToz0B Kiacca java.lang.Object (equals, hashCode,
* toString), moaXosIIKe 17151 YAATECHHBIX 00BEKTOB */
public HelloImpl() throws RemoteException{
super();
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}

public String SyaHello(String name) throws
RemoteException{
return "Hello "+name;

}
}

3. Co3zmaem cepsep
package chstu.ds.labl;

import java.rmi.*;
import java.rmi.registry.LocateRegistry;
import java.rmi.registry.Registry;

public class HelloServer {

public static void main(String[] args) {
// 3amaeM (aiia MOTUTUKH O€30MTaCHOCTH

System.setProperty("java.security.policy","D:\\rmi.policy");
// ' Yka3piBaeM cepBep Ha KOTOPOM PEruCTpUPOBATHCA U
UMs cepBUca
String name = "rmi://localhost/HelloService";
if (System.getSecurityManager() == null) {
System.setSecurityManager(new
RMISecurityManager());

}

try {
// cozpaem RMI Registry. Eciu ero He co3iaBarth,

// To TpeOyeTcs 3amyckaTh oTAeapH0. RMI Registry
SIBIISIETCS
// IPOCTBIM CEPBHUCOM HMCHOBAaHHMH M IIO3BOJISICT
KITUCHTY
// TIOMYy4YWTh CCBUIKY Ha YJAJEHHBIM OOBEKT IO
UMEHU

LocateRegistry.createRegistry(Registry.REGISTRY_PORT);
IHelloWorld hw = new HelloImpl();
// peructpupyem o0sekT B RMI Registry
Naming.rebind(name, hw);
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System.out.println("ComputeEngine bound");
} catch (Exception e) {
System.err.println("ComputeEngine exception: " +
e.getMessage());
e.printStackTrace();

}
}

}

5. Co3maeM KJIIMEHTCKUU KJIacc

package chstu.ds.labl;

import java.rmi.*;

public class HelloClient {

public static void main(String[] args) {
try {
// ampec RMI Registry u nmsi cepBuca
String name = "rmi://localhost/HelloService";
// mojiy4aeM KJIMEHTCKYIO 3ariIylKy
IHelloWorld hw = (IHelloWorld) Naming.lookup(name);
// BBI3BIBAEM METOJ YJAJIEHHOTO O0OBEKTa
System.out.printin(hw.SyaHello("Vasya"));

} catch (Exception e) {
System.err.println("ComputePi exception: " +
e.getMessage());

e.printStackTrace();

}
}

}

4. 3armmyckaem cepBep
5. 3amyckaeM KJIUEHT.

3aganue Ha J1a0opaToOpHYIO padory

Pa3paGoraTte  cepBepHOE€  MPUIOKEHHE C  HMCIOJIb30BAHUEM
texHosioruu RMI Ha si3bike nmporpammupoBanus java. CepBep BBITIOJIHSET

JEHWCTBUSA B COOTBETCTBUU C Tabiuiei. KnueHT moakmodaercs K cepepy,
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nepefaeT HEOOXOOMMBbIE JaHHbIE M MOJy4YaeT pe3yibTaT. BapuaHThI
3aJlaHu IPUBEJICHBI B TabnuIie 4.

Tabnuya 4

BapuanTsl 3a1anuii

No [Ipuiioxxenue DyHKIIMU CEPBEPA
1 | LlemouncieHHbIH Onepanuu:
KQJIbKYJISITOP CJIO’)KEHUE, BBIYUTAHUE, YMHOXKEHHUE,
uesiounciaeHnoe aenenune, HOJJ
(HauOOJBIINI OOITMI TETUTEIh)
2 | Kanpkysarop uucen ¢ Onepauyu:
IJIaBaroIey TOYKOMN CJIO)KEHUE, BBIYUTAHUE, YMHOXKECHHUE,
JIeNICHUE KBAIPATHBIA KOPEHD +/x
3 | MaremaTuueckui Oneparnuu:
KaJbKysiTop Nel sin x, cos x, €%, logio x, log> x
4 | Marematu4eckui Onepanuu:
KanbKyIsaTop Ne2 sin x, cos x, tg x, Vx, »,
5 | Pemaktop cTpoku Onepanuu:
CJI0’KEHME, 3aMEHA OJHOUN MOJACTPOKHU
JpYroii, 3aMeHa CTPOYHBIX OYKB
OPONKUCHBIMHU (B T.Y. ISl PYCCKUX OYKB)
6 | Pemaktop cTpoku Onepanuu:
«TEPEBOPOT» TEKCTA, IEPEBOJI B
TpPaHCIUTEPALINIO, 3aMEHa MPOMUCHBIX
OYKB CTPOYHBIMHU (B T.4. ISl PyCCKHUX
OYKB)
7 | Pabora c Oneparuu:
KOMIUIEKCHBIMHU CJI0’KE€HUE, BBIYMTAHUE, YMHOKEHHE
qucIaMu
8 | BocbMepuuHbIi Onepaunu:
KJIBKYJISITOP CrnoxeHue, BBIUUTAaHUE, YMHOKEHUE,
OCTaTOK OT JICJICHUS
9 | Tponunsbli KanbkyassTOp | Oneparuu:
CnoxeHue, BBIUUTaHUE, YMHOKEHUE,
OCTaTOK OT JCJICHUs
10 | KonBeprep nenbix uncen | [IpeoOpazoBaHue B CHCTEMBbI CUMCIICHUS

Nel

16-Tupuunyto, 8-puuHyto, 3-U4Hy10, 2-
UYHYIO
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No

IIpuiioxxenue

DyHKIIMU cEPBEpPA

11 | KonBeprep uenbix uncen | [IpeoOpazoBaHue U3 CUCTEM CUUCIICHHUS:

No2 16-TupuuHOM, 8-pUUHON, 3-UUHOH, 2-
WYHOMN

12 | ITepeBoxa uncna ot 0 no | IlepeBon Ha SA3BIKHU:
99 B TEKCTOBBII BUJ PYCCKUM, OEIOPYCCKUNA, aHTJIMIUCKUN
13 | KonBeprep enuHuil ITepeBoj JIMHBI U3 METPOB B:
JUTUHBI KUJIOMETPBI, MUJH, SIPJbI, QYTHI, JIOUMBI
14 | ITpoBepka n1eaUuMOCTH [IpoBepka AEIMMOCTH IEIbIX YUCENT Ha:
qucell 2,3,5,10
15 | IIpeoOpazoBaHue TekcTa | 3aMEHa BCEX:

Nel u(p HA CUMBOJ «*,
npoOEJIOB HA CUMBOJ «_»,
PYCCKHX OYKB Ha CHMBOJI «#»

16 | [IpeoOpaszoBanue Tekcta | [IpeoOpazoBanue Tekcra:

No2 Ka)KJI0€ HOBOE CIIOBO C OOJIBIION OYKBHI, a
OCTAJIbHOW TEKCT — MaJICHbKUMHU (¥ J1J15
pPYyCCKUX OYKB),

Ka)XJ10€ HOBOE MPEJIJIOKEHUE C OOJIBIION
OYKBBI, @ OCTaJIbHON TEKCT — MAJICHbKUMHU
(1 st pycckux OYKB).

17 | IlpeoOpazoBanue TekcTa | 3aMeHa B TEKCTE:

Ne3 BCE IJIaCHbIE OYKBbI CTAHOBSITCS
OOJIBIINIMH,

BCE COTJIACHBIE OYKBBI CTAHOBSITCS
OOJIBIIMIMH,
BCE€ 3HAKU MPEMUHAHUS TyOJIUPYIOTCS
(yBauBaroTCs).

18 | KonBeprep enunuil [lepeBos1 00BEMA U3 JTUTPOB B:

00BEMa TaJJIOHEI,

KyOudeckue QyTsl,
KyOH4YeCcKue JI0NMBbI

19 | [IepeBoa equHMIL ITepeBoa oTpe3ka BpeMEHH, 3aJJaHHOTO B

BPEMEHU BU/JIC YKCJIa CYTOK B: YUCJIO YaCOB, YHCIIO
MUHYT, YUCJIO CEKYH]I

20 | JlJormueckue onepanuu | Onepaiyu ¢ JOTHYECKUMHU OTepaHIaMu

(Uctuna, JIoxs): «1», « 1IN,
«Ucxmouarormee UJ1N».

KoHTpoJibHBIE BOIPOCHI
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I.IlonATHST W  apXWUTEKTypa pPACHpPENCICHHOM CHCTEMBI U

npuioxkeHui. TpeOoBaHuUs K pactpeeICHHBIM CUCTEMaM

2. IIporpaMmHas peasinzanus yJ1aJIeHHOTO BbI30Ba npoueayp RMI
3. Be6-cyk0blI 1 UX HCIIOJb30BAHUE

4. IIpoTOKOIBI B3aMMOICHCTBHS BEO-CITYKO

5. Peanuzanus unrepdeiica Remote ¢ ucnosnbzoBanueM RMI.

6. Peanuzanusa untepdeiica Local ¢ ucnons3oBanuem RMI.

7. Peanuzanus untepdeiica RemoteHome ¢ ucnonszoBannem RMI.
8. Peanuzanus unrepdeiica LocalHome ¢ ucnonpzoBanuem RMI.

9. Aroput™M B3aMMOAEHCTBUS C HCMOJIb30BAHHUEM TEXHOJIOTHUH

RML.
10. Henocrarku texuonornu RMI.
CnmcoK HCNOJIb30BAHHBIX HCTOYHHKOB
1. Hewnren X.M., Heuren I1.J1., Cantpu TexHonorus nporpaMMHUpPOBaHUsA

0

Ha Java2. Kuwura 1. I'paduxa, JavaBeans, unrepgeiic nonp3oBarens. -
M.: bunom, 2003. ISBN: 5-9518-0017-X.

Heviten X.M., Henren I1.J1., Cantpu TexHonorus nporpaMMUpOBaHUS
Ha Java2. Kuwura 2. Pactipenenennsie npuiioxenus. - M.: bunom, 2003.
ISBN: 5-9518-0051-X.

Henren X.M., Henren I1./]1., Cantpn TexHoIOrMs nporpaMMUpOBaHUs
Ha Java2. Kuura 3. KopriopatuBHble cucteMsl, cepsiieTsl, JSP, web-
cepBuchl. - M.: bunowm, 2003. ISBN: 5-9518-0034-X.

Henren X. M., Heunren II. JI. Kak nporpammupoBars Ha Java. Kaura
1. OcHoBel nporpammupoBanud. - M.: bunom, 2003.  ISBN: 5-9518-
0015-3.

Hewnren X. M., Heuren II. JI. Kak nporpammuposars Ha Java. Kuura
2. daiinwl, cetn, 0a3pl JaHHBIX. - M.: bunom, 2006. ISBN: 5-9518-
0127-3.

Hoyton I1., [llwnar I'. Java2. HaubGoinee nosnoe pykoBoactBo. - CII0.:
BHV, 2001. ISBN: 0-07-211976-4, 5-94157-012-0.

bumnmur B.A. OcHoBbel mporpammupoBanHust Ha Java/ - M.: U3n-Bo
«IHTEpHET-YHUBEPCUTET nH()OPMAITMOHHBIX TEXHOJIOTHU —
NHTYUT.py», 2006. — 488c.
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