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BBenenue

JlanHoe yuyebHOe mocoOue He MPETEeHIAyeT Ha MOJHOE OCBEUICHHE TEXHOJIOTHi
java st noctymna K qaHHbIM. 1107 TEXHOJIIOTUSIMHU B JJAHHOM CITydae MMEETCSI B BUIY
KOMOMHAIMS MATTEPHOB MPOSKTUPOBaHUS U PpperiMBOpKoB. Llenbto paboThl sBIsIeTCA
JEMOHCTpallMs NPUMEHEHHUS] TEXHOJOTUWA MJii TeX, KTO BIIEPBBIE CTOJKHYJICA C
npoOJeMaMu TOCTYyTA K JIaHHBIM M3 JaVa-IPUIOKEHUN. B KHUTe OMUCaHbl MATTEPHBI
JOCTyNa K JaHHBIM, Ha KOTOPBIX MOCTPOEHBI (PEHMBOPKHU, MPUMEHSEMBbIC IS
CO371aHUsI KOPTIOPATUBHBIX MPHUIIOKECHHM.

[TaTTepH - 3TO apXUTEKTypHasi KOHCTPYKIIHUS, TOMOTAIOIIasi OMUCAaTh U PEIIUTh
HEKYIO 3a/1a4qy npoektupoBanusi. Ko BpemeHu mpeacTaBiieHrs NaTTEPHOB pa3padoTKa
nporpammHoro obOecrieduenus (I[10) crama wHIycTpuaabHOW 3amadeii. MHorue
MPOTPAMMUCTBl TIOHMMAJIM, YTO HE CTOUT HM300peTaTh BEJIOCHUIIE] TMPU CO3AaHUU
HoBoro IIO. Hcnonp3oBaHWEe NATTEPHOB YAacTO NMOMOraeT PELIMTh 3Ty 3aJadyy H
OBIBAET IMOJIE3HBIM, KaK OTAEILHOMY pa3pabOTUHKY, TaK U IIEJI0N KOMaH/E.

Kour bosk wu Bapag Kannumnrem mnpeactaBwiu TepBbie  TaOJOHBI
npoekTupoBanus i si3bika Smalltalk B 1987 r. 3. 'amma, P. Xenm, P. [I)xoHcoH H
Jlx. Bmmccumec B 1995 1 onyOmukoBanmu kuHury «llpuembl  00BEKTHO—
OpPHEHTUPOBAHHOTO MPOEKTHpPOBaHMs. [laTTepHbl nmpoexkTHpoBanus» [1], B koTOpoi
ObLTH TIpeacTaBieHbl 23 1madaoHa, KOTOPhIE CTall Ceifuac OCHOBHBIMHU. JTa KHUTA H
MHOTHE JIpyTHE U3/IaHus, TTOCBSIICHHBIC IA0JI0HAM TPOSKTHUPOBAHUS, PACCUUTAHBI HA
pa3pabOTYMKOB TPOTPaMM, HMMEIONIUX OMBIT MporpamMMmupoBanus. CyliecTByeT
HEOOXOJAMMOCTh B U3JIAHUAX, PACCMATPUBAIOIIMX TMATTPHBI MPOCKTUPOBAHUS,
KOTOpble OyIyT MO CHJIaM HEOMNBITHBIM TMoJib3oBaTesiM. OMHON M3 TaKUX KHUT
apisierca kHura J. @pumen, J. @pumen, K. Ceeppa, b. beiirc «llaTtTepHs
npoekTHpoBaHus» [2]. MOXHO pacCMOTpeTh TaKXKe MPEABIAYIIYI0 KHHTY aBTOpa
«TexHOMOTUM TIPOrpaMMUPOBaHUs. BBencHHE B MaTTEpHBI MPOCKTHPOBAHUS jaVa»
[3], B koTOpo#l aBTOp MOMBITAICS COCTUHHUTH MPOCTOC H3IIOKEHHE MIa0I0HOB
MPOEKTUPOBAHUS, IPUCYIIIEE KHUTE [2] C ONMMCAaHNEM KOHKPETHOTO IPUMEHEHUS 3TUX

11a0JIOHOB Ha MPAKTUYECKOM MPUMEpE.



Uro takoe dpeiimBopk (framework)? CnoBapHoe onpenenenue GpperiMBopka —
«HeoOXoauMasi Hecymnas KOHCTPYKIUs». DpeiMBOpKH pPEryIupyroT aOCTpaKkTHBIE

BCIIM, TAKUEC KaK OpraHu3anus Koga 1 YMCHBIICHUEC CJIOKHOCTH KO/Ja.

KopnopaTuBHble NPWIOKEHUS CO3JAIOTCSI KOMaHJaMu IPOTrpaMMHUCTOB, B
KOTOPBIX MOTYT OBITh Kak XOpOIlIMe, TaK W IUIOXUE MporpaMMucTtel.  Hyxna
HEKOTOpas MNapajurMa, KOTopas HE IO3BOJIMT IUJIOXUM IPOTrpaMMHUCTaM HaHECTH
CIUIIKOM 00JbIoi ymep0. Obezonacuth pa3paboTKy OT Takoro yuiep0a He MOTYT
HU 00BEKTHO-OPUEHTUPOBAHHOE IpOrpaMMHpPOBAHUE, HU 11a0JI0OHBI
nporpammupoBanusi. CylecTByeT MHEHHE, YTO XOPOIIUNA KOJ MOXKET ObITh HAlHUCaH

TOJILKO C MCIIOJIb30BAaHUEM CHIILHOTO (pperiMBopKa [4].

B mnocobun paccmarpuBarotcsi (perimBopku Spring u Hibernate, kak
HanOoJiee YacTo UCIHONb3yeMble. OTH (PpelMBOKM paldOTalOT C CEpBEPOM
IPUIIOKEHUHN, KOTOPBIM YMEHBIIAET CIOXHOCTh pa3paboTku. C 3TUM cepBepoM
MPOrPaMMHUCTy HET HEOOXOIMMOCTH 3HAaTh, kKakas bJl mcmonb3yercs, Mo Kakomy
MIPOTOKOIY K CEPBEPHOMY MPUIOKEHHIO 0OpAIatoOTCs TOJIb30BATENH, AyMaTh, T/Ie
IOpOAAKIIEH cepBep, a rAe cepBep pa3padortuuka. [IporpaMmuct mpocTo 3aHAT
ousHec jorukoil. Ho, 3T0 TONMpKO ecnu Bce 3apaHee HAaCTPOEHO, U paboTaeT Kak
yacel. B koMaHae pa3paboTyuKoB, 00Jiee OMBITHBIC MPOTPAMMHUCTHI HACTPAUBAIOT
cepBep NPUIIOKEHUH, a MEHEe OIBITHbIE BOOOIIE HE 3HAIOT, YTO TaM IPOUCXOAMUT.

B nmamHOM mocoOuu Kak pa3 M paccMaTpUBAaeTCs TO, UYTO MPOMCXOAUT Ha
cepBepe NPWIOKEHWM Tpu wucnoiib3oBanuu Spring framework wu Hibernate.
CHayana MBI PaCCMOTPHUM TATTEPHBI MPOEKTUPOBAHHUS, UCIIONB3YIOMINECS B ATHUX
dpeiimBopkax, a 3aTreM caMu (PperMBOPKH. Bbel  yBuamre, uto Spring
Framework sto He 60ab ¥ MyduTeNIbHOE MpeoaoicHue Web.xml, persistence.xml,
beans.xml, a cOopka MpHIIOKEHUS KaK KapTOYHOTO JOMHUKA IO KyCOYKaM, 4TO

SIBJISICTCS IOCTATOYHO OBICTPHIM U KOM(OPTHBIM MPOIIECCOM.



1. IlaTTepH cTpaTerus

Jlis 3HaKoMCTBa C MaTTepHAMM, BbIOEpeM i 00cCykaeHusi Haubojee
ynoTpeOasieMblil TaTTePH, HAPUMED, MATTEPH «CTpaTerus». DTO MaTTEPH MOBEACHUS
00BEKTOB, MHKATICYJIUPYIOLIUHN OTACIbHBIE aITOPUTMBI.

[TorrpoOyeM pa3zo0OpaTbCs B CTapoOM BONPOCE -  YTO JIy4llle OTHOIICHHE
«COJEPKHUT» WM OTHOIICHHE <GIBIISICTCS». MHBIMEH CllOBaMH - 9YTO MPHUMEHSTH
HACJICJIOBAHHUE WJIH KOMITO3UINI0. Pa3depemcsi B TEepMUHOJIOTHH.

Ecim Mexmy oOBeKTaMU CYIIECTBYET OTHOIICHHE «SBISICTCS», TO KaXKIbINA
00BEKT TMoOJKJIacca SBISIETCS OOBEKTOM Cyrepkiacca. B s3bike java OOBEKTHBIC
MIEPEMEHHBIC SBJISIFOTCS TTOJUMOP(GHBIMH, T.€. OOBEKT MOJKIACCA MOYKHO TPUCBOUTH
MEPEeMEHHON cymepkiiacca. ABTOMAaTHYECKHIA 3ameleHue (meperpy3ka) MeToja
CyIiepKiIacca METOJOM TOJKIIAacca BO BPEMs BBIIIOJIHEHUS MPOrPaMMbl HA3bIBACTCS
JTMHAMHYECKUAM CBSI3BIBAHUEM (QHAJIOT — BUPTYIbHBIN METOJ C++).

PaccmoTpum mpuMep ¢ HCIONIb30BaHUEM mouMopdusMa. Jlomyctum, nmeercs
Kiaace cnucok. Kaxaplid y3em ecTh 9K3eMIUIIp BioKeHHOTo kiacca Node.
Heo0xoaumo co3aaTh KIIacC CTEK U 0Yepe]ib, UCIIONIB3YsI KJIACC CIHCOK.

[lepBoe perieHne — UCTIOIB30BATh HACIICOBAHUE, T.€. OTHOIICHHUE «SBIISICTCS.
Kiaccel «cTek» U «odepeiby OTIUIAOTCS TOJIBKO METOJIOM «I00aBUTH 3JIEMEHT» TIPH
YCIJIOBUH, YTO U3BJICKACTCS AJIEMEHT BCET/Ia M3 TOJIOBHI crucka. [IpaBuia mocTpoeHuUs
UML-auarpaMm npuBeeHbI B IPUIIOKEHUE 4.

UML-mmarpMma Takoro perieHus rmoka3zana Ha puc. 1.

MyList

A A

Queue Stack

Pucynok 1. UML-auarpamma, peanusymwimiasi oTHolieHue "spJsercs'

MyList<E>

public class MyList<E> {
class Node<E> {
E item;




Node<E> next;

public Node() {
}

public Node (E item, Node<E> next) {
this.item = item;
this.next = next;

}

Node<E> head;
Node<E> tail;

public MyList() {
head = null;
tail = null;
}

public void addBegin(E item) ({
Node<E> h = new Node<>(item, null);
if (head == null) tail = head=h;
else {
h.next = head;
head = h;

}

public void addEnd(E item) ({
Node<E> h = new Node<>(item, null);
if (head == null) tail = head = h;

else {
tail.next = h;
tail = h;

}

public E getItemBegin () {
if (head==null) return null;
else return head.item;
}
public E pop () {
if (head==null) return null;
else {
E h = head.item;
head = head.next;
return h;
}
}
public void push(E item) {
addEnd (item) ;
}
public boolean isEmpty () {
return (head==null)? true: false;

}

@Override
public String toString() ({
String s = "";
for (Node<E> h = head; h'!=null; h = h.next) {
s+=" "+ h.item;
}
return s;




B mpuBenenHom mpumepe kinacc MyLISt<E> paGoraer xak «ouepemp», T.K.

METO pUSh ,Z[O6aBJ'I§IeT 9JIEMEHT CIIMCKa B KOHell. B kiacce «CTeK» 3JIEMEHT

,I[O63BJI}IGTCH B Ha4YaJIO CIIMCKaA.

Queue<E> m Stack<E>

public class Queue<E> extends MyList<E> {

}
public class Stack<E> extends MyList<E> ({

public void push(E item) ({
super .addBegin (item) ;

}

B Meroze main co3maaum 3K3eMIUISIp Kiacca «CTEK» U MPOBEPUM €ro padoTy.

Jlo6aBum 1erbie yncia ot 0 70 9 B CTEK, a 3aTeM U3BJICYEM HX.

$éparMeHT main

MyList<Integer> list = new Stack<>();
for (int i = 0; i < 10; i++) 1list.push(i);
System.out.println(list);
while(!'list.isEmpty()) {

list.pop();

System.out.println(list);

Pe3ynbrar paboThbl MONYYUTCS CIIETYIOIIKM.

Pesynbrar

9876543210
876543210
76543210
6543210
543210
43210
3210
210
10
0

B HGpBOfI CTPOYKEC BBIBOIAATCSA, HAYHWHAA C T'OJOBbLI CIIMCKa, BCC JJICMCHTEI,

nonaBmue B CTCK. ,Z[anee N3 CTCKa HU3BJICKACTCA 110 OJHOMY JJICMCHTY M BBIBOIUTCS

COACPIKNMOC CTCKA, 10 TCX IIOP, ITOKAa COACPKUMOC CTCKAa HC 3aKOHYHTCA. P C3yJibTaT

pabotel coorBercTBYyeT npuHImy LIFO (last in — first out, «mocneaaum mpumén —

MIEPBBHIM BBILLIEI).



BbIlIOJIHUM TOXE caMO€ C O4Yepelpl0, NPEIBAPUTEIBHO CO3JaB HK3EMIUIIP

kitacca Queue.

|MyList<Integer> list = new Queue<>(); |
B CuIly HOJ'IPIMOp(bI/I?:Ma HepeMeHHOﬁ THUIIA MyLiSt MOKHO IIPpUCBAHMBATH

00BeKThI THIIA Stack u Queue.
PesynbpTaTel paboOTHI BBINIEC MPUBEIECHHON MPOTPaMMBI OYJIET COOTBETCTBOBATH

npuniuny padotsl FIFO (first in— first out, «mepBeIM MPHIIENT — NEPBBIM BBIIIEI ).

Pesynbrar
0123456789
123456789
23456789
3456789
456789
56789
6789
789
89
9

B npuBeneHHOM mnpumepe HeNb3s TUHAMUYECKH HU3MEHUTh OOBEKT list ¢
ouepequ Ha CTeK U Hao0opoT. OOs3aTeTbHO HA/I0 CO3/1aBaTh HOBBIN OOBEKT.

Paccmorpum mpumep, B KOTOPOM OTHOLLIEHHE MEXKAY CIUCKOM, OYEPENbIO0 U
cTekoM OyzaeTr oTHoueHueM «coaepxkut». UML- nuarpaMMa Takoro OTHOIIEHMS

IIOKa3aHa Ha puc 2.

Queue Stack

A A
| 1 [

creaté ‘ cfeate

MyList

Pucynok 2. UML- guarpamma, peasmsyronas oTHomeHus "cogep:xxut'
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W3menum kimacc cmmcok. Jlo6aBum manHoe Push<E> sQ kmacca MyList,
KOTOPOE MOJKET COJEPKATh KaK DK3EMILIP Kjacca «CTEK», TaK M SK3EMIUIAP Kiacca

«ouepeab». Jist aroro cozmaaum unTepderic Push.

Push<E>
public interface Push<E> ({
void push(E item) ;
void setList (MyList<E> list);

JlelicTBUTENbHO, KIacchl Stack M Queue WMEIOT pa3Hbie MeTOIbl push.
Meton setList ycTanaBmuBaeT CChUIKY Ha JK3eMIUIIp Kiaacca MyList — OCHOBY

Stack unu Queue.

Queue<E> um Stack<E>

public class Queue<E> implements Push<E> {
MyList<E> list;

public Queue (MyList<E> list) ({
this.list = list;
}

public Queue() {
}

@Override

public void push(E item) ({
list.addEnd(item) ;

}

@Override
public void setList (MyList<E> list) {
this.list = list;
}
}
public class Stack<E> implements Push<E> ({
MyList<E> list;

public Stack (MyList<E> list) ({
this.list = list;
}

public Stack() {
}

@Override

public void push(E item) ({
list.addBegin (item) ;

}

@Override

public void setList (MyList<E> list) {
this.list = list;

}

11



B kmacce MyList co3zmamuMm mMeTon SetS(, KOTOphIid yCTaHABIMBAET CIOCO0

paboTHI CIHMCKA — JIMOO0 CTEK, JIMOO 0Yepe/ib.

setSq

public void setSq(Push<E> sq) ({
sQ = sq;
sQ.setList(this) ;

Henerupyem 1006aBIeHHE 3JIEMEHTA B CIUCOK 00BEKTY SQ.

push

public void push(E item) {
sQ.push(item) ;

}

Takum o0OpazoM, Merox pPush kiacca MyList JEICTHPYET CIOCO0
N00aBJIEHUA 3JE€MEHTAa B CIMCOK 00BEKTY S, KOTOPBIM MOXKET OBITh CTEKOM HIIU
ouepeblo, WIH elle YeM-HUOY1b, UMIUIEMEHTUPYIOIUM uHTepderic Push.

B Meroze main co3naanm 3K3eMIUIIp Kilacca «CIHUCOK», YCTAHOBUM CHaJalia
00BeKT sQ Kak ouepenb U MPOBEPUM €ro padoTy. 3aTeM yCTaHOBUM S KaK CTEK U
OnATh 100aBUM 3JIeMEHTHI. [loydnnm «XUTpbI» OOBEKT «CIHUCOK», KOTOPBIN

CHavaJia paboTaJ KaKk Ouepe/ib, a TOTOM KaK CTEK.

$éparmMeHT main

composition.MyList<Integer> list = new composition.MyList<>();
list.setSg(new composition.Queue<Integer>())
for (int i = 0; i < 10; i++)

list.push(i) ;
System.out.println(list);
list.setSq(new composition.Stack<Integer>())
for (int i = 0; i < 10; i++)

list.push(i) ;
System.out.println(list);
while (!'list.isEmpty()) {

list.pop();

System.out.println(list);

12



Pe3ynbrathl paboThl TAKOTO CIMCKA MPUBEEH HIKE.

PesynasTaT

0123456789
98765432100123456789
8765432100123456789
765432100123456789
65432100123456789
5432100123456789
432100123456789
32100123456789
2100123456789
100123456789
00123456789
0123456789
123456789
23456789
3456789
456789
56789
6789
789
89
9

W3 mpuBeneHHBIX MPUMEPOB BHIHO, YTO OTHOIICHUE «COICPKHUT» JaeT
Oospllle BO3MOKHOCTEH I ruOKoro koja. OObexT list MOXKET OBITH CTEKOM,
ouepenpl0 W JIIOOBIM XpaHWIHIIEeM, OOBEeKT SQ KOTOpOro, MOAIECPKUBACT
uatepderic Push. Omnucanuplii BbINIE TPHEM MPOSKTHPOBAHHS, B KOTOPOM
MOBEJICHUE JCIEeTupyeTcss OOBEeKTy BHYTPH Kjacca, Ha3bIBaeTCs IaTTepH

«CTpaTCTUs».

3aganua K ri.1

1. Co3paiiTe HMepapxui0 KJIacCOB, OIHMCHIBAIOIIUX co3jareiield KHUTH. B
KaueCTBE CO3JaTeled BBICTYIIAET IMHCATENIb U XYHOXKHHUK. IlycTh
nycaTeNb MUAIIET KHUTY PYYKOH, a XyJAOKHUK PUCYET KapTUHKH KUCTBIO.
Bama nporpamma omkHa B OJHOM M TOM K€ NEPEMEHHOW COXPAHATH
OIHOrO W3 JBYX co3aaresned KHUTH. [IpogeMoHCTpupyWhTe MeETox
CO3JaHMUsl KHUTH Pa3IMYHBIMHU co3AaTesissMu (mucateiab — ‘write pen the
book” xynoxuuk “Brush paint the book™.

2. CoznaiiTe MepapXvio KJIacCOB, OMMCHIBAIOUIYIO KHUTY. Y KHUTH €CTb
aBTOp, HAa3BaHHWE, KOJIMYECTBO CTpPAaHMIl M ILeHA. Bama mnporpamma
JOJKHA BBIBOJUTH UH(OPMALIMIO O KHUTE, IPUYEM LI€Ha JIOJKHA OBITh B
noiapax wid B eBpo. [lpum u300paxkeHUMM LIEHBI B JoJUIapax Mepen

13



YHCIIOM JOJKEH cTOsTh 3HAa4oK $ ($34) u onucanue (34 nosutapa). [pu
M300pKCHUH TICHBI B €BPO IOCJE YHCIA JOJDKEH OBITh TEKCT ‘“‘eur”
(34eur)u onucanue (34 eBpo).

2. IarTepn loC (Inversion of Control)

Inversion of Control (uuBepcusi ympaBieHus) — 3TO HAOOp HpPaBHI IS
HamucaHus ciabo cBsizaHHoro kona. Ilpu cobmoaenun npunumnoB loC, kaxabii
KOMITOHEHT CHCTeMbl OyJIeT M30JUPOBAaH OT JAPYTUX, U HE OyAeT mosaratbcsi Ha
KOHKPETHYIO peasIn3alliio IpyruX KOMIoHeHToB. Bueapenue 3aBucumocteit (DI —
Dependency Injection) — 510 omHa w3 peanusaiuii 1oC. TepmwuHONIOTHIO,
HCMOJIb3YEMYIO B IAHHOM KHUTE, MOKHO HANTH B IPUJIOKEHUH 1.

Yro Takoe HMHBepcUs KOHTposs. PaccMoTpum mpoctyio cxemy (puc.3).
Menemxkep co3naeT HHTEpQEHChI: CBsI3b ¢ 0a30i JTaHHBIX, BBOJAUT login mapoib u
YCTaHABIMBAaET CBSI3b C CEpBEpOM. MeEHemKep CO3[MaeT 3aBUCHUMOCTH M HX
KOHTPOJUPYET. DTO IUIOXO, T.K. MBI HE MOXKEM JIETKO TECTUPOBATh U HEJb3s

3aMEHSITh 3aBUCUMOCTH 0e3 IICPCKOMITHIISAIHAH.

Create
Manager —_— DB
Create —_— P Login _— Server

Pucynok 3 IIpsimasi cxemMa 1o co3JaHHIO CBsI3€il.

PaccmoTpuM cxemy HWHBepcHH KOHTpoJs (puc.4). MeHemkep He co3maeT
3aBUCHMOCTH, a noisrydyaeT. K TakCHCTy moACa)XMBAETCs MAacCa)Xup, a HE TAKCHUCT
noBuT naccaxupa. [louemy 310 BakHO? Bo-nepBbIX, I TECTUPOBAaHMS, BO-
BTOPBIX, MOXHO 3aMeHsTh 3aBucuMocTU (MeHsATh BJ[). Ocrtaercst OTKpBHITHIM

BONPOC— OT KyZia M0JIy4aTh 3aBUCUMOCTH?
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nonyynTh
Manager - DB
injected injected

nony4nThb - Login g Server

Pucynok 4 Bueapenne 3apucumocreii (Dependency Injection).

Jiia  aBroMatmzauuu — coOmopeHuss npuHuunos loC  cymectByror
oubanoTexy, GpeMBOPKU U MIPOUYHE MPOTrPaMMbl, KOTOPBIE TO3BOJIAIOT YIPOCTUTh
Hanrcanue koxa. Jlns java momynsipHbeIM (peiiMmBopkoM moaaepkuBaromum 1oC
sBIIsIeTCS SPring.

Spring — aro OubmMoTeKa, MpeAcTaBICHHAs jar ¢ailioM. DTOT (PpeMBOPK
MO3BOJISIET CO3/1aBATh 3aBUCUMOCTH MEXYy ONMCAHHBIMU OOBEKTaMU MPHU MOMOIIU
XML @aitnioB. 3a c4eT 3TOro peaau3yercs BO3MOXKHOCTb CO3JaHUs CBSA3H MEXKIY
00BEKTaMH B YK€ OTKOMIWIMPOBAHHBIX MOAYJISX. Spring XapakTepuszyercs
CJIC LY FOILHM.

o YIPaBISAET )KU3HEHHBIM IIUKJIOM O0BEKTOB, 3aBUCUMOCTb MEXTY

00BEKTaMHU, T.€. — 3TO 000JI0YKa (KOHTEHHEp), B KOTOPOIl )KUBET

IPUIIOKEHUE.

o B OCHOBE JIGKUT martepH npoekruposanus 10C u DI( dependency

Injection)

o ucnoas3yer AOP acnieKTHO-OpHEHTUPOBAHHOE TPOTPAMMHUPOBAHUE

(BBIOEJIEHNE CKBO3HOM (DYHKIIMOHATIBHOCTH B OTJEJIBbHBIE MOIYJIH —

acnektsl). B spring AOP ype3anHoe.

CtpykTypa ppemBopKa Spring npeacrasieH Ha puc.5.
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CORE CONTAINER
Beans Core Context SpEL
AoP Aspects Instrumentation Messaging
Test
WEB (MVC/REMOTING) DATA ACCESS

WEB Serviet Transactions
OXmMm JMS
WebSocket Portlet ORM JDBC

Pucynok 5 Cxema Spring.

Anpo mmardopmbl, mnpenocTaBiser 0a30Bble CpeICTBAa JUIsl CO3IAHUS
NPWIOKEHUH — yIpaBJIeHHE KOMIIOHEHTaMu (OuHaMmH, beans), BHEIpEHUE
3aBucumoctei, MVC dpeliMBopk, TpaH3akuuu, O0a3oBblii goctyn k bBbJ[. B
OCHOBHOM 3TO HU3KOYpPOBHEBblE KOMIOHEHTHl U aOctpakuuu. [lo cyTu, HesBHO
UCIIOJIb3YETCS] BCEMU APYTUMU KOMITIOHEHTaMHU.

Paccmorpum npumep. Ilyctes umeercs untepdeiic Hello. Dtot unTepdeiic

UMeeT OJIuH MeTo 1 sayHi.

Hello

public interface Hello {
void sayHi () ;

}

Cozmamum kiacc HelloImpl, xotopsrit peanmusyer unrepdeiic Hello. Meton

sayHi BBIBOAMT CTPOKY s.

HelloImpl
public class HelloImpl implements Hello{
HelloImpl (String hi) { s=hi; }
@Override
public void sayHi() { System.out.println(s) ; }
private String s;
public String getS() { return s; }

16



public void setS(String s) { this.s = s; }

Cozmanum o0bekt Hello h, peammsyrommii kmace Hellolmpl u BbI3oBeM

meton sayHi.

main

public static void main(String[] args) {
Hello h = new HelloImpl ("hi");
h.sayHi () ;

Mp1 Hampsimylo co3naeM peanusanuio uHrepdeiica Hello ¢ mepemennoit
“h1”. lng Toro, yToObl U3MEHUTH BBIBOJAUMYIO CTPOKY Ha/l0 MEPEKOMIIMIMPOBATH
KJIacc, cojiepkammi Mmain. Dto HeymoOHo. Kak caemarh 3aBUCHMOCTB, HE
TpeOYIOIIYI0 MEPEKOMIUIAIUU? BBINOIHUM 3TOT MPOCTON MpPUMEP C MOMOIIBIO
Spring.

CoznaguM KoH(UTypallMOHHBIN (ain Spring.

Caauaia onumeM Xml CXCMY, KOTOpad 6epeTc;1 N3 T'OTOBBIX pemCHHﬁ.

XML cxema

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns ="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-4.0.xsd ">

PaGouass wacte Xml HaumHaercss ¢ Tera beans. Bce OOBEKTHI MPOEKTA
Ha3bIBAIOTCS bean M HaxonaTcs BHYTpPH KoHTeiHepa Spring. Hunke npuenen

KoH(puryparoHHbii daiia newSpringXMLConfig.xml.

newSpringXMLConfig.xml

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-4.0.xsd ">

<bean name="hello" class= "hellospring.HelloImpl">

<constructor-arg value = "hi!"/>
<property name="s" value = "hilll"/>
</bean>
</beans

B tere <bean> co3naercs 6uH hello ceputarommiics Ha knacc Hellolmpl (nms
Kjlacca IHIIETCS TOJHOCTBIO, T.€. C MMEHEM Iakera). B Tere constructor-arg

napameTpoM value 3aaeTcst 3HaueHue CTPOKU B KOHCTpyKTOpe kitacca Hellolmpl.
17



B Tere <property> 3ajaeTcs 3Hau€HUE CTPOKHU S, KaK MapamMeTpa MeTona
setS (String s) knacca HelloImpl.
[Tpusenem xnacc HelloSpring ¢ MmeTogoM main, B KOTOPOM CO3JA€TCs CBSA3b

¢ ¢aitnom newSpringXMLConfig.xml.

HelloSpring

package hellospring;
import org.springframework.context.ApplicationContext;
import org.springframework.context.support.ClassPathXmlApplicationContext;
public class HelloSpring ({
public static void main(String[] args) {
ApplicationContext context =
new ClassPathXmlApplicationContext ("newSpringXMLConfig.xml") ;
Hello h = (Hello)context.getBean("hello") ;
h.sayHi() ;
}

[Ipn CO3JaHHuH o0BbeKTa Context HUCIOJIL3YCTCA KJ1acc
ClassPathXmlApplicationContext, = KOHCTpYKTOp  KOTOporo  wumier  dain
newSpringXMLConfig.xml B Tekymem kaTtaiore, 3aJaHHOM B TIPOEKTE C
nomoiplo nepemenHoit ClassPath B config.xml. Co3gaTh KOHTEKCT — 3HAYUT
MOJHATH BCE OOBEKTHI, ONKUCaHHbIC B OMHAaX. OOBIYHO IIPU COBMECTHOM paboTe 3TO
JOCTAaTOYHO JJIUTENBHBIN Mpoliecc, T.K. CO3Aat0TCsl 00BEKTHI cBsi3u ¢ b/, ceTeBbie
o0bekTel W T.A. Co3gaHME KOHTEKCTa TMPOUCXOIUT OJUH pa3 Mdjsi Bcex
pa3pabOTUMKOB, T.€. BCE MPOrPAMMUCTBI MPOEKTa MMEIOT JAOCTYH K KOHTEKCTY.
YroObl BpyUHYIO B KOJ€ HE CO3/1aBaTh OOBEKTbI, BCIO ONEPALMIO IO CO3/IaHUIO
00BEKTOB BO3JIAraroT Ha Spring.

Oomwext Hello h ects sx3emmsip kimacca Hellolmpl. lanee s o6wvexTa h
BbI3bIBaeTCca MeTon sayHi. M3mMeHuTh CTpoOKy BBIBOJA MOXKHO 3a/laB B (aiise

KOH(Urypaluu Ipyroe 3Ha4eHue CTPOKH, HallpuMep

<property name="s" value = "Hello!"/>.
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PaccmoTpum enie ouH npumep.

[Iycth HEOOXOOUMO c€O3/4aTh MporpamMMmy, (OPMHUPYIONIYIO JETCKHE
nojiapku. B mogapok MOKHO BKJIIOYATh pa3inyHbIe KOH(ETHI, MOKOIa, (GPYKTHI,
UTPYLIKH.

B nHameit mporpamme B nogapox(gift) MoxkeT BXoauTh ABa BHIA MIOKOIA/A:
OeJbIii 1 TeMHBIN, 1Ba BUA UTPYIICK: MAaIlIMHA U MEIBEIb. Y BCEX MOJIAPKOB €CTh
onuH obuwmii mapametp — 1eHa. lllokonaa xapakrepusyercs Ha3BaHHEM, AOJEH
kakao. Urpymka xapakrtepuzyercsi pazMepoM (OpUMEPHBIM 00BEM) M THUIIOM
(MamHa, MATKas urpyiika). @opmMupoBaHHe Moaapka ocymiecTBisieTcs B XMl

daiine. @aiin koHPUrypanuu OyAeT BBITIIAIECTh CICIYIOMKUM 00pa30M.

newSpringXMLConfig.xml.
<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-3.0.xsd
">
<bean id="Car" class="sweets.Car">
<constructor-arg value = "50"/>
<constructor-arg value = " Car Volga"/>
<constructor-arg value = "150.50"/>
<property name ="price" value = "150.5"/>
</bean>
<bean id="TeddyBear" class="sweets.TeddyBear">
<constructor-arg value = "100"/>
<constructor-arg value = "gray"/>
<constructor-arg value = "250.50"/>
<property name ="price" value = "250.5"/>
</bean>
<bean id="WhiteChocolate" class="sweets.WhiteChocolate">
<constructor-arg value = "60"/>
<constructor-arg value = "Alenka"/>
<constructor-arg value = "90.50"/>
<property name ="price" value = "90.5"/>
</bean>
<bean id="BlackChocolate" class="sweets.BlackChocolate">
<constructor-arg value = "80"/>
<constructor-arg value = "Russian"/>
<constructor-arg value = "70"/>
</bean>
<bean id="giftl" class="sweets.NewYearGift">
<property name ="list" >
<list>
<ref bean="WhiteChocolate"/>
<ref bean="TeddyBear"/>
</list>
</property>
</bean>
</beans>
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[lepBbie uHeThpe OWMHA OMUCHIBAIOT BO3MOXKHBIE COCTABIISIFOIINE TMOJApKa:
UTPYIIKa-MalliHA, UTPYIIKa-MEIBEKOHOK, IIIOKOIA]T - OeJIbIi, IIOKOJIA]] — YSPHBIH.
B nocnennem 6une GpopMupyercs cam MoAgapoK, KOTOPBIA 3aa€TCsl CIIMCKOM THUTIA
gift. B cnncok Britouensl Ounbl WhiteChocolate u TeddyBear.

[IpuBeneM TEKCTHI KJIACCOB MTPOTPAMMBL.

package sweets;
public interface Gift {

public double price() ;

package sweets;
public interface
Gift{
public int size();
public String type() ;

Toy extends

package sweets;

public interface

extends Gift{
public double cacao() ;
public String name() ;

Chocolate

package sweets;

public class TeddyBear implements
Toy {

private int size;

private String type;

private double price;

public TeddyBear (int size,

String type
, double price) ({

this.size = size;
this.type = type;
this.price = price;

}
public
price) {
this.price =

void setPrice (double
price+50;
}
public void setSize(int size) ({
this.size = size;
}
public void setType(String type)
{ this.type = type; }
@Override
public int size() {
return size;
}
@Override
public String type() {
return type;
}
@Override
public double price() ({
return price;
}

@Override

package sweets;
public class
Toy {
private int size;
private String type;
private double price;
public TeddyBear (int
String type, double price) {

TeddyBear implements

size,

this.size = size;
this.type = type;
this.price = price;

}
public
price) {
this.price =

void setPrice (double
price+50;
}
public void setSize(int size) ({
this.size = size;
}
public void setType(String type)
{ this.type = type; }
@QOverride
public int size() ({
return size;
}
@QOverride
public String type() {
return type;
}
@Override
public double price() {
return price;

}

@Override
public String toString() ({
return "TeddyBear{" +
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public String toString() ({

return "TeddyBear{" +
"Size="
+ size + ", type="
+ type + ", price=" + price + '}';

}
}

"size="
", price=" + price +

}

+ size + ", type="
l}l;

+ type +

package sweets;

public class BlackChocolate
implements Chocolate{

private double cacao;

private String name;

private double price;

public BlackChocolate (double
cacao, String name, double price) {

this.cacao = cacao;
this.name = name;
this.price = price;

}

public void setCacao (double
cacao) { this.cacao = cacao; }
public void setName (String name)

{ this.name = name; }
public void setPrice (double
price) {this.price = price+50; }
@Override

public double cacao() {
return cacao;
}
@Override
public String name() ({
return name;
}
@Override
public double price() ({
return price;
}
@Override
public String toString() ({
return "BlackChocolate{"
+ "cacao=" + cacao
+ ", name=" + name +
", price=" + price +

package sweets;

public class WhiteChocolate
implements Chocolate{

private double cacao;

private String name;

private double price;

public WhiteChocolate (double
cacao,String name, double price) {

this.cacao = cacao;
this.name = name;
this.price = price;

}
public void setCacao (double

cacao) {this.cacao = cacao; }
public void setName (String name)

{ this.name = name; }
public void setPrice (double
price) {this.price = price+100; }
@Override

public double cacao() {
return cacao;
}
@Override
public String name() ({
return name;
}
@Override
public double price() ({
return price;
}
@Override
public String toString() ({
return "WhiteChocolate{"
+ "cacao="
+ cacao + ","

+ " name=" + name
+ ", price=" +
price + '}';

}

B knacce NewYearGift naHHbIM SIBJIIETCA CMHMCOK MOJAPKOB. DTOT CIHCOK

MOXeET ObITh copmupoBaH Metorom setlList. B xoudurypanuonnom daiine on

dbopmupyercs uz ounoB WhiteChocolate u TeddyBear kak mokazano Huxe.

bean giftl

<bean id="giftl" class="sweets.NewYearGift">

<property name ="list" >
<list>

<ref bean="WhiteChocolate"/>
<ref bean="TeddyBear"/>
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</list>
</property>
</bean>

[pusenem kox kiacca NewYearGift.

NewYearGift

import java.util.ArrayList;
public class NewYearGift {
private ArrayList<Gift> list = new ArrayList<Gift>();
public void setlist (ArrayList<Gift> list) {
this.list = list;
}
public NewYearGift() ({ }
public void print()
{
double sum = 0;
String s="";
for (Gift g: list)
{
s+=g+"\n";
sum+=g.price() ;
}

System.out.println(s+"Total price: "+sum);

}

B pesynbTaTte paboThl MpOrpaMMbl MOTYIUTCS CIEIYIONIEE.

PesyneTaT paboTH MNPOTPaMMBI

First present:

WhiteChocolate{cacao=60.0, name=Alenka, price=190.5}
TeddyBear{size=100, type=gray, price=300.5}

Total price: 491.0

Jlajiee MBI pacCMOTPUM NMpPUMEHEHHE (perMBOpKa SPring Jis MOCTPOCHUS

KOPIIOPATUBHBIX ITPUIIOKEHUM.

3agaHuA K 1.2
1. Co3pate mporpaMmy, ONKCHIBAIOIIYIO OWTBBI BOWH ¢ HamoseoHom
(Aycrepmun, Tpadanerapckoe cpaxenue, bopoauHckas OuTBa,
B3stue [Ilapuxa, Barepmoo. B onucanme OWTBBI BKIIIOUUTH:
MOJIKOBO/IIIA - TOOeAUTENsI, 1aTy, MecTo. DOpMUPOBaHUE CIIHCKA OUTB
ocymiecTBUThH B xml daiine.
2. Co3matrh mporpamMmy, KOMITIEKTYIOIIYIO OJCXKIY OJMMITUKUCKOTO

BOJIOHTEpa. B
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KOMIUIEKT MOXHO BKJIFOYATh Pa3JIMYHbIC KYPTKH, INANKH, mapdbr u
T.JI.

dopmupoBaHUe KOMILJIEKTa OCYIIECTBUTH B Xxml ¢aiiie.

Co3pmaiiTe WepapXxmr0 KJIaccoB, B KOTOpoi meron execute (int a,int b)
OJTHOTO U3

KJIACCOB BBITNIOJHSUT OJHO W3 apudmermyeckux neucreuit (+,-,*,/).

OmnpeneneHue aericTBus 3aaaercs B xml daiine.
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3. MHOroypoBHeBasi apXUTEKTypPa NPUJI0KEHHS

Hcnonb3yst MHOTOYPOBHEBYIO apXUTEKTYPY IPUIIOKEHHS, MOKHO CO3/1aBaTh
ruOKMe ¥ MOBTOPHO-UCIIOJIb3yEMbIE TPUJIOKEHUA. Paznenss  mnpuioxeHue
Ha YPOBHU aOCTpakiuu, pa3pabOTUYMKU MPUOOPETAIOT BO3MOKHOCTH BHECEHUS
U3MEHEHUM B  KaKOW-TO ONpPEACIEHHBIM  CJIOW, BMECTO TOTO, YTOOBI
nepepadaThIBaTh BCE MPUIOKECHHUE LIETTUKOM.

MHOTrOypOBHEBYIO apXHUTEKTYyPy MPHUIOXKEHS OMUCHIBAET APXUTEKTYPHBIN
nattepn Layers (Cmou). OH mOoMOraer CTPYKTYpHpPOBaTh IPHIIOKECHUS
pPa3JIOKEHUEM Ha TPYIIbl MO0/3a7a4, HAXOISIIMXCS HAa ONPEACICHHBIX YPOBHSIX
abctpakiuu [5].

B norudecku pasznenéHHBIX Ha CJIOM apXUTEKTypax HWH(OOPMaIMOHHBIX
CHUCTEM HanboJiee YaCcTO BCTPEUAIOTCS CIEAYIOIINE YEThIpe ¢iosl (CM. puc.6):

o Crnoll mpexncraBieHus, ¢ KOTOPHIM B3aHMMOJEHCTBYET IOJIB30BATENb WIIU
KJIMEHTCKUM cepBuc. Peanuzanmeil ciaosi TpeACTaBICHUS MOXET OBITh,
Harnpumep, rpaguueckuil moJib30BaTeNIbCKU HHTEpPEiic min BeO-cTpaHuIIa.

o CepBHCHBII CIOW, peanu3ylONMd B3aUMOJIEUCTBUE MEXKIY CIOSIMU
npeAcTaBieHus] W OusHec-Noruku. llpumepamu peanuzauuii CEpBUCHOTO
CJIOS SIBJISIIOTCS  KOHTPOJUIEPHI, BEO-CEpBHUCHI U CIyIIATENH oOdYepesei
COOOIICHMIA.

o Crnoilt OuU3HEC-JTOTUKH, B KOTOPOM pEAIU3yeTCsl OCHOBHAsS JIOTHKA MPOEKTA.
KommonenTsl, peanusyromniyue OU3HEC-JIOTHKY, 00pa0aThIBAIOT 3ampoChl,
MOCTYMNAIOIINE OT KOMIIOHEHTOB CEPBUCHOIO CJIOS, a TAKXK€ HCIOJIB3YIOT
KOMITOHEHTBI CJIOSI JIOCTYINa K JaHHBIM JIJIsi OOpalieHHs] K HCTOYHUKAM
JAHHBIX.

o Cnoli uHTerpauuu — HAOOpP KOMIIOHEHTOB ISl JOCTyHa K XpaHUMbIM
JaHHbIM. B kauecTBE MCTOYHUKOB JAHHBIX MOTYT BBICTYNATh Pa3JIM4YHOTO
pona 0a3sl nanubix, SOAP u REST-cepBucsl, ¢aiinsl Ha (ailnoBoil cucreme

nT.AO.
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Pucynok 6. Cjiou cepBHCOB B apXUTEKType MPUJIOKeHUsI

HamnpaBnenue 3aBUCUMOCTEN MEXIY CIOAMH UAET OT CJOS MPEACTABICHUS K
CJIOI0 JIOCTYIA K JIaHHBIM (MHTerpainuu). B upeanbHON cUTyallud KaXKIbIi CIION
3aBUCHUT TOJIbKO OT CJEAYIOIIEro CJIOA: CJIOM TNPEACTaBICHUS 3aBUCUT OT
CEpPBUCHOTO CJIOS (HampuMep, TMpeACTaBICHUE 3aBUCUT OT KOHTPOJUIEpA),
CEpPBUCHBIA CJIOW 3aBUCUT OT CJIOSI OM3HEC-JIOTUKHU (HAmpuMep, KOHTPOJUIEp
3aBUCHUT OT OW3HEC-CEpBHUCA), a CJIOM OW3HEC-JIOTUKM — OT CJOsl JIOCTyna K
JAaHHBIM (HampuMmep, OW3HEC-CEpBHC 3aBUCUT OT pemnosutopus). [lpu sTOM
KOMIIOHEHThI OM3HEC-CJIOSI MOTYT 3aBUCETh OT JPYTrUX KOMIIOHEHTOB OU3HEC-CII04,
TOTJIa KaK B JIPYTUX CJIOSX aHAJIOTUYHBIC 3aBUCUMOCTH HEXeJaTelbHbI (Hanpumep,
3aBUCHUMOCTh OJHOTO PENO3UTOpPUSL OT Jpyroro). Tak ke HeKelaTelbHbI
3aBUCHUMOCTH B OOpAaTHOM HampaBiieHUW (OWM3HEC-CION HE JOJIKEH 3aBUCETh OT
CEPBUCHOTO CJIOSI) U 3aBUCUMOCTH MEX]Y CJIOSIMU, HE SBIISIOIIMMUCS COCETHUMHU
(cepBUCHBIN CTIOM HE HOJIKEH 3aBUCETh OT CJI0S JOCTYIA K JaHHBIM, HAIIpUMeEp ).

Kaxxnpiii cioli 3aBUCUT TOJBKO OT HIDKEIEKAIMETO CJI0S U MOKET
CYyIIIECTBOBAaTh 0€3 BHIMIEPACIIONOKEHHBIX CJIOEB. Emé omHa pacmpoctpanéHHAs
TOYKA 3PEHUS 3aKJIFOYAETCS B TOM, YTO CJIOM HE BCErjia CTPOro 3aBUCAT OT CJIOf,

PACMoOJIOKEHHOTO HEMOCPEJACTBEHHO I10JI HUMHM. Hampumep, B HeCTporou
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MHorocioHoi cucreme (anri. a relaxed layered system) kakoit-To cioit MOKeT
3aBUCETh OT BCEX PACIIOJIOKEHHBIX HUXKE CJIOEB [2].

B peanbHBIX NPUIOKEHUSIX MHOT/A pa3liefIiecHUE Ha CJIOW MPEICTABICHO HE
COBCEM YETKO. bbIBaeT ci10if OU3HEC-IOTMKH YACTUYHO WIIM MOJTHOCTBIO HAXOIUTCS
B KOHTpOJIIEpPE, a KOMITOHEHTHI CJIOSI TPEICTABICHUS OOpamaloTcs K CIIOI0
JOCTyMa K JAHHBIM.

Hecobmonenne pasneneHust Koja MEXIy CIOSMH HETIPEMEHHO TPHUBOIUT K
MyTaHUIIE, 3aMEJUISIET MPOLECC Pa3pabOTKU U pa3BUTHUS MPOEKTA U JEIAET MPOIIECC
MOAACPIKKU MTPOCKTA TPYAOEMKUM U JIOPOTHM.

Crolt OM3HEC-JIOTUKHU SBIISETCS CaMOM Ba)KHOM cocTaBlisroled mpoekra. U
MMEHHO C MpOpabOTKH KOMIIOHEHTOB CJIOSi OM3HEC-JIOTMKU JOJKHA HAYMHATHCS
pa3paboTKa NpoeKTa.

JlaBaiiTe co3maguM CBOE MPUIIOKEHHE, B KOTOPOM OyayT MpPHUCYTCTBOBATH
BCE UEThIE CJIOSI CEPBUCOB. TeCTOBOE MPUIIOKEHUE OyaeT moiayyaTh Joctyn K BJ]
sample DB derby, untars Tabmuily customer u BBIBOJWUTH BCEX customer’oB,
MMEHA KOTOPBIX HAYMHAIOTCS C 3aIaHHOM OYKBHI (Mpedukca).

Pa3nenum Hale mpuioKeHUe Ha CJIOH.

Cnolt OM3HEC-JIOTUKM — TMOJy4YeHHE BCEX customer’oB, MMEHa KOTOPBIX
HAYMHAIOTCS C 33JIaHHOMN OYKBBI.

Crnolt octyna K JaHHBIM — penuzanusi coenuHenus ¢ DB derby (sample),
YTEHUE JTAaHHBIX U3 TaOJHUIIBI customer.

CepBucHbIi cllOM — Wweb-CeBUC, peanu3yIoluid TOJIyYeHHE BCEX
customer’oB, IMEHA KOTOPHIX HAYMHAIOTCA C 33/IaHHON OYKBBI

Crnolt mpeacTaBlieHHs] — JSp CTpaHMIla, oToOpaxkarolias BcexX customer’oB,
MMEHA KOTOPHIX HAUMHAIOTCS C 3aJaHHOU OyKBHI.

B  pazpabarbiBaeMOM  TNPUJIIOKEHUH MOXKET  OTCYTCTBOBATh  CJIOM
MpeACTaBJICHUSI WJIH CJIOH CEPBUCOB.

PaccMoTpuM OpOCTYIO CTPYKTYPY NPHIIOKEHHUS, B KOTOPOH OTCYTCTBYIOT

CJIOM MPECTABIIEHUS U cepBUCOB. CTPyKTypa IIPOEKTa IOKa3aHa Ha puc./.
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= gedaoDerby
. B |3 gMaKeTsl McxoaHsIx KOAos
- ) [I5com.vera.daoderby
[ﬂecom.vera.daoderby.dao
- wecom.vera.daoderby.enﬁty
. [-[Ejgcom.vera.daoderby.logical
=Ly Apyrve ucxoaHble daitns
=Ly src/mainfresources

=[] <nakeT no ymonyaHuo>

b @ 3aBuoMMOCTH

G-+

b @ 3aBnoumocTk Java
k&, @alinbl npoekTa

Pucynok 7. CTpyKTypa TeCTOBOI0 NMPUJIOKEHHUSI

[Taxer logical peanu3yer OM3HEC-JIOTHKY MTPOCKTA.

[MakeTs! entity u dao peam3yroT cioi AOCTyIa K TaHHBIM.

daiin test. property onuceiBaet criocod coequnenus ¢ DB derby.

[lpuBencHHAs CTPYKTypa HPHIOKCHHS C HEKOTOPMH IOMOJHCHHSIMH M
HE3HAYUTEIIbHBIMA H3MEHEHHUSMH OyJIeT HCIOJIb30BaHa BO BCEX JaIbHEHIINX

MIpUMEpax JaHHON KHIH.

3agaHua K1J1. 3

1. Coznaiite B b]] Postgres 3 tabmuiisl, peaqn3yromue cBsi3b MHOTHE KO
MHOTHUM.
2. Cozpaiite CTPYKTypy CEpPBEPHOTO MPUJIOXKEHUA Mg paboTel ¢ bJ]

Postgres.IIpunoxxenne nomwkHo BbemonHATE CRUD omepamuu co Bcemu

TaOJIUIIAMHU.
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4. Ilarrepn DAO (data access object)

Data Access Object (DAO) — O6bekT Jloctymna k manubiM. [1ladmor DAO
HUCIIOJIB3YCTCA JIA TOIO, YTOOBI OTACIIUTDL JIOTHUKY OdaHHBIX B OTACIBHOM CJIOC.
Takum oOpa3zoM, OOCIy>)KMBaHHE JaHHBIX, OTHOCSAIIEECS K BEPXHEMY YPOBHIO,
OCTacTCA B IIOJIHOM HCBCACHHH O TOM, KaK CHACJIAHbI OIICPpAINH HHU3KOI'O YPOBHI,

YTOOBI IMOJIYYUTDH OOCTYII K 0aze JaHHBIX. 210 HN3BCCTHO, KaK ITPUHIMII Pa3aCIICHHA

JIOTHKHU.
OTOT A0JOH  MPOEKTUPOBAHUS MPUMEHUM K MHOKECTBY  S3BIKOB
IPOrpaMMHUPOBAHMS, OOJBITMHCTBY MIPOTrPaMMHOTO oOecrieueHus,

HY>KJIalOIIEMyCs B XpaHEHUU MH(pOpManuu U K Ooubleld yactu 0a3 JaHHBIX. DTOT
MIa0JIOH TOSBWIICA B peKOMeHJamusx otT ¢upmbel Sun  Microsystems s
npuioxennid Ha tiardopme Java Enterprise Edition, B3ammopelicTByrOIUMHU ¢
peNSIMOHHBIMU 0a3aMu JaHHbIX 4epe3 uHTepdeiic JIDBC. Quarpamma kiaccos

DAO npusenena Ha puc 8.

Service

|
J

DAO interface

i
|

DAO implements

Pucynok 8. UML- guarpamma kinacco DAO

Hns peanuzaruii noctyna kK pasnuuHbiM BJl co3manu mabnon. JlaHHbie
MOTYT OBITh pa30pocaHbl IO pa3HbIM UCTOYHUKAM. Ha MOMEHT co3nanus madaoHa
He Obui0 ORM TexHonoruii, T.€. eme He MpUAyMald MHKAICYJALHWIO JAHHBIX B
Bujie oObekroB. Cozmanme DAO interface, mo3Boisier co3gaBaTh pPazIHYHYIO
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pean3anuio J0CTyMa K JaHHBIM, a UMeHHO aocTym K B/I, noctym k daiinam u T.7.
3ameTum, uto npu nosisneHun ORM sta TexHosorust Boopana B ceds DAO.
B mab6mone DAO ectb cneayromue KOMIOHEHTBHI, OT KOTOPBIX 3aBUCHUT

JTA3alH:

e Monenb, KOTopas IepeacT TaHHbIe OT OJHOTO CJIOS K APYTOMY.

e Hutepdetic, KOTOPHI oOecrieunBaeT THOKUM TU3alH.

e Peammzamus  uHTepdeiica, KOTOpass  SBISETCS  KOHKPETHOM

peanm3anmei JocTyna K TaHHBIM.

Paccmotpum npumep ¢ DAO 6e3 ucnons3oBanus Hibernate (cm. puc. 9).

Customer Transfers C_ustomer DAO calls -
iCustomerld <: :‘;:2:::::22’ A | wusesthe
CustomerName ‘ N— interface
getCustomerByName
getAllCustomer

Implements

Customer DAO implements
insertCustomer
setDataSourse

getCustomerByName
getAllCustomer

Pucynok 9. luarpamma DAO 6e3 ucnioaib3oBanus Hibernate

Hanwumem nporpammy, KOTopasi YMTaeT JaHHbIe U3 TaOauiel customer B/
derby.

Pa3oObeMm Hamy mnporpamMmy Ha JIOTHYECKHME YaCTH, COOTBETCTBYIOIIME
cxeme Ha puc./. [Tpumepsl MO>KHO CKayaTh C

https://bitbucket.org/w2lvera/daosimplederby/src/master/. Omnucanue npuMepoB

IIPUBENICHO B PUIJIOKEHNH 3.
[Taketsl com.vera.daoderby.dao u com.vera.daoderby.entity cooTBETCTBYIOT
cJI010 MHTerpamuu, a com.vera.daoderby.logical cioro 6usHec JTOTUKH.

Cosznaaum kiacc cymiHoctu customer (DAO pattern model class)

Customer

package com.vera.daoderby.entity;
public class Customer {
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private int id;
private String name;
public Customer (int id, String name) ({
this.id = id;
this.name = name;
}
public Customer () { }
public int getId() {
return id; }
public void setId(int id) {
this.id = id; }
public String getName () {
return name; }
public void setName (String name) {
this.name = name; }
@Override
public String toString() {
return "Customer{" + "id=" + id + ", name=" + name + '}';

}

Cosznaaum nntepdeiic DAO (DAO pattern interface).

CustomerDao

public interface CustomerDao {
void insertCustomer (Customer t);
void setDataSourse (Connection c);
Customer getCustomerByName (String name) ;
List<Customer> getAllCustomer () ;

u ero peanmm3arnuio (DAO Pattern Implementation)

CustomerDaoImpl

public class CustomerDaoImpl implements CustomerDao {
private Connection dataSource;

@Override
public void setDataSourse (Connection c) {
this.dataSource = c;

}

@Override
public Customer getCustomerByName (String name) {
throw new UnsupportedOperationException ("Not supported yet.");

}

@Override
public void insertCustomer (Customer t) {
throw new UnsupportedOperationException ("Not supported yet.");

}

@Override

public List<Customer> getAllCustomer () {
String sql = "SELECT * FROM Customer";
Connection conn = null;
try {

conn = dataSource;
PreparedStatement ps = conn.prepareStatement(sql) ;
List<Customer> customers = new ArraylList<Customer>() ;
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ResultSet rs = ps.executeQuery();
while (rs.next()) {

Customer town = new Customer (
rs.getInt ("CUSTOMER_ID"),
rs.getString ("NAME")

);

customers.add (town) ;

}
rs.close() ;
ps.close() ;
return customers;
} catch (SQLException e) {
throw new RuntimeException (e) ;

} finally {
if (conn !'= null) {
try {

conn.close() ;
} catch (SQLException e) {

}

B wunrepdaiic CustomerDao Bomen meton mepemadn coenmHeHus ¢ bJ —
setDataSourse. MeTton getAllCustomer Bo3BpallaeT CHHCOK BCEX KIHUCHTOB,
U3BJICUCHHBIX MeTOJ0M eXxecuteQuery m3 oObekTa Tuma PreparedStatement(cimysxur
s BemonHeHnss SQL 3ampocoB). Meton getlCostomer (String s) oTawdaeTcs OT
getAllCustomer mpenpimyinero TOABKO TEM, 4YTO BhINONHAETCA sql 3ampoc,
MIEPEIAHHBIN B CTPOKE S.

buznec moruka mognepxxuBaetrcs narepdeiicom CustomerListProcessor.

CustomerListProcessor

public interface CustomerListProcessor {

List<Customer> getCustomerList (String prefix) ;

Peanuzamms wHTepdeiica 3akimoyaeTcs B TOM, YTO MBI XOTHM BO3BPaTUTh
CITMCOK KJIMEHTOB, HAYMHAIOIIUXCS ¢ TpeduKca, IepeJaHHOTO B CTPOKE IapaMeTpoB

Metonaa getCustomerList.

CustomerListProcessorImpl

package com.vera.daoderby.logical;

import com.vera.daoderby.dao.CustomerDao;
import com.vera.daoderby.entity.Customer;
import java.util.ArrayList;

import java.util.List;

public class CustomerListProcessorImpl implements CustomerListProcessor ({

@Override
public List<Customer> getCustomerList(String prefix) {
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final List<Customer> allCustomers = customerDao.getAllCustomer() ;
final List<Customer> result = new ArrayList<Customer>() ;
for (Customer customer : allCustomers) {
if (customer.getName () .startsWith (prefix)) {
result.add (customer) ;
}
}

return result;

}

private CustomerDao customerDao;

public void setCustomerDao (CustomerDao customerDao) {
this.customerDao = customerDao;

}

Ocranoce omucath kinacc Controller, KOTOPBIA CO3MaeT BCE OOBEKTHI U

yCTaHaBIUBaeT coeauHenue ¢ b/1.

Controller
public class Controller {
Connector connection;
CustomerListProcessorImpl customerListProcessorImpl;

CustomerDao customerDao;

public Controller() ({
connection = new Connector():;
try {
connection.initialize () ;
} catch (IOException ex) ({
System.out.println("no connection") ;
Logger.getLogger (Controller.class.getName()) .log(Level.SEVERE,

null, ex);

}

customerDao = new CustomerDaoImpl () ;
customerDao.setDataSourse (connection.getConnection()) ;
customerListProcessorImpl = new CustomerListProcessorImpl() ;
customerListProcessorImpl.setCustomerDao (customerDao) ;

}

public List<Customer> getListCustomer (String s) {
return customerListProcessorImpl.getCustomerList(s) ;

}

public void printList(String prefix) {
String result = "";
ArrayList<Customer> list = (ArraylList)getListCustomer (prefix) ;
for (Customer x:list)result+= x+"\n";
System.out.println(result) ;

OOpatuM BHUMaHUE Ha KJacc Connector. OO0bYHO Bce MPOOIEMBI

HauyMHAIOTCA B MeTo ¢ initialize().

Connector
import java.io.IOException;
import java.sql.Connection;
import java.sql.DriverManager;
import java.util.Properties;

public class Connector ({
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protected Connection connection = null;

public Connector () ({

}

public Connection getConnection() {
return connection;

}

public void initialize() throws IOException{
Properties defaultProps = new Properties();
defaultProps.load(Connector.class.getResourceAsStream("/test.properties")) ;

String url=defaultProps.getProperty("url") ;

String pasport =defaultProps.getProperty ("pasvord")
String driver =defaultProps.getProperty("driver") ;
String parol = defaultProps.getProperty("parol") ;

try{
System.out.println("Start") ;
Class.forName (driver) ;
}
catch (Exception e) {
System.out.println("Class def not found: " + e);

}

try {
connection = DriverManager.getConnection (url,pasport,parol);
}
catch (Throwable theException) {
theException.printStackTrace() ;

}

B ¢aiine test.properties xpansrcs xapakrepuctuku bJ1 (url, passport, driver,

parol).

test.properties

driver = org.apache.derby.jdbc.ClientDriver
url = jdbc:derby://localhost:1527/sample
pasvord = app

parol = app

daiin test.properties xpanutcs B \src\main\resources (path="/ daoDerby "/).
YtoObl MpUCOEAMHUTH HYXKHBIM JpailBep CO3/JaiiTe 3aBUCUMOCTh B pom.xml ¢

Tpebyemoii Bepcueii derby.

pom.xml

<dependency>
<groupld>org.apache.derby</groupId>
<artifactId>derbyclient</artifactId>
<version>10.8.1.2 </version>
<type>jar</type>

</dependency>
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Co3maaum OOBEKT controller.

main

public static void main(String[] args) {
Controller controller = new Controller();
controller.printList("Jd") ;

B pesynbrare BoimonHeHust Merona controller.printList("J") BeiBemyTCs Bce

KJIMEHTHI ¢ npedukcom "J".

pesyasTaT

Customer{id=1, name=Jumbo Eagle Corp}
Customer{id=149, name=John Valley Computers}

Ecte MHOro mnpeumyiiecTB TMpH uUcCHodb30oBaHMM mnarrepHa DAO.
PaccmoTpum HEKOTOPBIE U3 HUX.

[Ipu U3MEHEHNN MEXaHU3M JI0CTYIIa K JaHHBIM, CEPBUCHBIN CIION HE JOJIKEH
3HaTh, OTKYJIa MOSIBJIAIOTCA JaHHbIe. Hanpumep, eciiv nepeiTy OT UCIOIb30BaHuUs
derby xk MongoDB, Bce u3MmeHneHus T10KHBI OBITH ceaaHbl TONBKO B citoe DAO.

DAO o0ecreunBaer Malyi0 CBSI3b MEXKIY pa3IMUYHBIMH KOMIIOHEHTaMU
npuioxenus. Tak, cioit View (IpencTaBieHUs) HE UMEET HUKAKOW 3aBUCHMOCTH
ot cnost DAO, 1 TOJBKO CJ10i CepBUCOB Kak-TO OT Hero 3aBucuT. Ho 1 3To cBsizaHo
c uHTepdeiicamu, a He ¢ UX KOHKPETHOM peann3aluen.

[TockonbKy normka goctyna K gaHHBIM otaeineHa DAO, HamHOTrO serde
HaIlucaTh MOIYJIbHBIE TECThl Ha OTJEJbHbIE KOMIIOHEHThL. Hampumep, eciu npu
ucnons3oBanud JUnit nis TecTUpoBaHUs, OyAET JIETKO 3aMEHSITh OTACIIbHBIC
KOMIIOHEHTHI MPUIIOKEHUS.

[Tockonbky MBI paboraem ¢ uHTepdeiicamu B DAO, 3T0 momuepKuBaeT
CTUIb “paboThl ¢ wuHTEepdeiicaMu BMECTO BHEAPEHUs , KOTOPOE SBIISIETCS
npeBocxoaHbM ctriieM OOII nporpammupoBaHus.

Kak moxu0 n3o6exarts co3nanusa kiaacca Controller?

Co3mamum spring npoekt — daoDerbySpring.

[To cpaBHEHHIO C TPEIBITYIIAM MMPOCKTOM B TEKYIIEM MPOEKTE OTCYTCTBYIOT
kiaccel Connector u Controller, Ho nosiBuincs daitn SpringXMLConfig, nexamuii B

karayiore \src\main\resources (path="/ daoDerbyXML "/).
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SpringXMLConfig

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLlocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-4.0.xsd
">
<bean id="dataSource"
class="org.springframework. jdbc.datasource.DriverManagerDataSource">
<property name="driverClassName"
value="org.apache.derby.jdbc.ClientDriver" />
<property name="url" value="jdbc:derby://localhost:1527/sample" />
<property name="username" value="app" />
<property name="password" value="app" />
</bean>
<bean id="customerDao" class='"com.vera.daoderbyxml.dao.CustomerDaoImpl">
<property name="dataSource" ref="dataSource" />

</bean>
<bean id="customerProcessor"
class="com.vera.daoderbyxml.logical.CustomerListProcessorImpl">
<property name='"customerDao" ref="customerDao"/>
</bean>
</beans>

B 6une dataSource onuceiBaetcs coenunenue ¢ bJI. IIpu sTom ucnonb3yercs
DataSource u3 org. springframework.jdbc.datasource.DriverManagerDataSource.

B Oune customerDao omnwuceiBaercs peanuzainusi CustomerDaoImpl u
cBoiicTBo dataSource ccrutaercs Ha oun dataSource.
B kimacce CustomerDaolmpl mosiButcst o0bexT private DataSource dataSource

BMecTo private Connection dataSource u cootBeTcTByOImUI MeTo SetDataSource.

DataSource

public void setDataSource (DataSource dataSource) {
this.dataSource = dataSource;

}

Knacc Main nanHoro npoekra OyAeT BBIMJISACTh CICTYIOITIM 00pa3oM.

Knacc Main

import com.vera.daoderbyxml.entity.Customer;

import com.vera.daoderbyxml.logical.CustomerListProcessor;

import java.io.IOException;

import java.util.ArrayList;

import java.util.Properties;

import java.sql.DriverManager;

import org.springframework.context.ApplicationContext;

import org.springframework.context.support.ClassPathXmlApplicationContext;
public class Main {

public static void main(String[] args) throws IOException {
ApplicationContext context =
new ClassPathXmlApplicationContext ("SpringXMLConfig.xml") ;
CustomerListProcessor processor =
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(CustomerListProcessor) context.getBean ("customerProcessor") ;
String result = "";
ArrayList<Customer> list =
(ArraylList) processor.getCustomerList("Jd") ;
for (Customer x : list) {
result += x + "\n";
}

System.out.println(result) ;

[Tpumepst PacIOJIOKEHBI B

https://bitbucket.org/w2lvera/daosimplederby/src/master/.

B merone main manHOTrO Kiacca mpu coszmaHuu oObekTa ApplicationContext
co3manyTcs Bce 00bekThl, onucanHbie B SpringXMLConfig. O0beKTsl co3Aat0TCsl KakK
singletone.

Takum oOpa3zom, Mbl U30€XKaJIM PyTUHHOW pabOThI [0 CO3JAaHUI0 COEAUHEHUS C

BI[ N CO3JJaHUIO 00BEKTOB IMPUIIOKCHUA.

3agaHua K 1. 4

Co3znaiite cepBepHoe npuiioxkenue s padotel ¢ b/ Postgres. B B/ moymkHbI
ObITh 3 TaOMUIBI, peau3yrolIue CBA3b MHOTHE KO MHOTUM. [IpuinoxeHue TOIHKHO
BeinmoHATh CRUD omepanuu co Bcemu Ttabmuuamu. Hcnonssyiite JDBC, DAO.
[MapameTpsr coequnaenus ¢ bJ1 3anats B aiine DBproperties.properties.

Hampumep, co3mare CRUD-mpunoxenue  (Create,Read,Update,Delete),
KOTOpO€ OYJET yMETh:

1. Co3naBath moJib30BaTelIC (OWNer), a Tak)Ke MCKaTh MX B 0a3e JTaHHBIX
o ID, 0OHOBIIATE WX NaHHBIE B 0a3e, a TaKKe yAAIATh U3 0a3bl.

2. [IpucBamBath  TONB30BaTENIIM  OOBEKTHI  aBTOMOOMICH  (Auto).
Co3naBathb, peIaKTUPOBATH, HAXOIUTH U YJIAJSTh aBTOMOOWIIN U3 0a3bl TaHHBIX.

3. Kpome ToOro, mnpunoxxkeHue JOMKHO aABTOMATHYECKH  YIAJSThH
"6ecxo3nble" aBromoOmnn w3 bJ[. T.e. mnpu yaaneHuM moJib30BaTeNs, BCE

MPUHAJICKAIINHI €My aBTOMOOUITH TakKe JOJDKHBI OBITh yaaseHsl u3 b/l
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5. IlaTTrepHbl gocTyna k xanHbiM (Data Source Architectural

patterns)

PaCCManI/IBaH NpeaAbI Ay IMMpuMeEpPbl, MOXKXHO 06paTI/ITI> BHHUMAHHUC HaA TO, YTO
OTOOpaKEHHE COJEPKMMOT0 TaOJMIBI CUStOMEr B 0OBEKT CUSIOMEr moauuHsIICS
HCKOTOPBIM ITIpaBHUJIaAM.

MoKHO BBIZICITUTH YEThIpE 11a0JI0oHa JocTyna K nanasiM — Table Data Gateway,
Row Data Gateway, Active Record, Data Maper.

Paccmotpum 3TH narrepHsI.

5.1 Table Data Gateway
OObekT nuTr03a K Tabmuie coaepkuT Bce 3ampockl SQL ams moctyma k
oraenbHOM  Tabmuie (it momyuenuwst  recordSet).  OcranbHOit  KOm,  JUIA
B3auMoeicTBus ¢ bJI, oOpaiaeTcss k MeToaM 00BbEKTa LITI03a. DTO CaMO€ IPOCTOE
peuieHue.
Xapakrepuctuku Table Data Gateway
e Copepxut metonbl morucka u CRUD oneparum
e He umeer cocTosHuii — nepenaet nanueie u3/B b/I.
e MeTo/1bI MOKCKA BO3BPAIIAIOT MHOKECTBA
e lineanbHO A BBI30BA XPAHUMBIX MPOLEAYP
e OOBeKT He paboTaeT ¢ OTHOU 3aIUCHI0

[IpakTruecku 3TOT MATTEPH PEATU30BAH B MPUMEPE MPEIBITYILEH TJIaBbI.

5.2 Row Data Gateway
OOBeKT BBIMOJHSAET POJb IUIIO3a K OTAeabHOM 3amucu bJl — kaxmon
COOTBETCTBYET CBOM DK3EMILISIP.
XapakTepUCTUKHU
o Kaxplii 00bEKT MOJTHOCTHIO MOBTOPSIET OJHY 3anuch B b1,
e Bxiroyaer ToibKO J0rUKy noctyna K b1
e MeToabl NOMCKA B OTACIFHOM KJacce.
e MOKET BBITIOJIHITH TPeoOpa3oBaHuUs TUIIOB
e lneanbHO MOAXOIUT I «CLUEHAPHUS TPAH3AKIUN
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o Jlomxken nmeTh MeTOBI INSert, delete, update u select
PaccMoTprM mpuMep MPOrpaMMbl, KOTOpAash YHWTACT JAHHbIE W3 TaOJHUIIBI
customer B/J] derby. Oto usmenennsiit mpumep u3 riassl DAO.

Ormumem kinacc Customer.

Customer

public class Customer ({
private Integer customerlId;
private String name;
private String addresslinel;
private String addressline2;
private String city;
private String state;
private String phone;
private String fax;
private String email;
private Integer creditLimit;
private static Connection dataSource=null;

m T.n. ¢ set u get

OnuieM MEeTOI MOMCKA KiineHTa 1o id.

MeTOn InomcKa KiImeHTa no id

private final static String findCustomerString = "SELECT * FROM Customer
WHERE CUSTOMER ID = ?";
public static Customer £findId(long id) {
Customer result=null;
ResultSet rs= null;
PreparedStatement ps = null;

try {
ps = dataSource.prepareStatement (findCustomerString) ;
ps.setlong(1l, id);
rs= ps.executeQuery() ;
rs.next() ;
result = load(rs);
return result;
} catch (SQLException ex) ({
Logger.getLogger (Customer.class.getName()) .log(Level.SEVERE,
null, ex);
}
finally{
if (dataSource !'= null) {
try {
dataSource.close() ;
} catch (SQLException e) ({
}

}
}
return result;
}
private static Customer load(ResultSet rs) throws SQLException ({
Customer result=null;
result = new Customer (
rs.getInt ("CUSTOMER ID"),
rs.getString ("NAME") ,
rs.getString ("CITY"),
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rs.getString ("PHONE") ,
rs.getString ("EMAIL")
);
return result;

}

public Customer (Integer customerId, String name, String city, String
phone, String email) ({
this.customerId = customerId;
this.name = name;
this.city = city;
this.phone = phone;
this.email = email;

pesyasTaT

db.Customer[ customerId=1 ]Jumbo Eagle Corp Fort Lauderdale 305-555-0188
jumboeagle@example.com

Omunmem Meron BcTaBku. B SQL cTpoke ecTb HENOHSATHBIE CHUMBOJIBI
'N','48128'- 510 cchuiku Ha Apyrue Tadomuisl b/l «MHOTHE K 0HOMY». MBI B3sUIH

CCBIJIKM Ha CYIICCTBYIOIIMC 3aITIMCH, yTOOBI HE HapymaTb OEJIOCTHOCTH.

insert

private final static String insertCustomerString = "INSERT INTO Customer
VALUES (101,'N','48128',?,?,?,?,2,2,2,2,2)";
public long insert() {
PreparedStatement ps = null;
try {
ps = dataSource.prepareStatement (insertCustomerString) ;
ps.setString (1, name);
ps.setString (2, addresslinel);
ps.setString (3, addressline2);
pPs.setString(4, city)
ps.setString (5, state);
ps.setString (6, phone);
ps.setString (7, fax);
ps.setString (8, email);
ps.setInt(9,creditLimit) ;
ps.execute() ;
return O;
} catch (SQLException ex) ({
Logger.getLogger (Customer.class.getName()) .log(Level.SEVERE,
null, ex);

}
finally{
if (dataSource '= null) {
try {
dataSource.close() ;
} catch (SQLException e) ({
}

}
}

return 1;
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5.3 Active Recorg
OTnuuaercs OT MPEeAbIAyIIero MaTTepHa TeM, YTO MOXET BKJIIOYAaTh OU3HEC

JIOKHKY.

5.4 Data Maper

OObexkTHBIE W  pemsauuoHHBIe bJ[  MCmomp3yroT  pa3Hble  CHOCOOBI
CTPYKTYPUPOBAaHUS JIaHHBIX. MHOXECTBO COCTAaBJSIOIIUX OOBEKTOB, HAMPUMEP
KOJUIGKIIMM W HacJeJoBaHWE, He TpeacraBieHbl B penanuoHHbix bJl. Korna
MPOCKTUPYETCA OOBEKTHAS MOJEIb C OOJBIIMM KOJIWYECTBOM ON3HEC-JIOTHKH,
MOJIE3HO MNPUMEHSITh TAKUE MEXaHU3Mbl Ui YJIYUILICHUS OpPraHu3aluyd XpPaHCHUS
JaHHBIX W JIOTHKH, KOTOpas pa0oTaeT ¢ HUMU. IJTO MNPUBOJUT K pPa3IUuUiIM B
opranuzanuu. Tak 4To0 00bEKTHAS U PEIISIIMOHHAS] CXEMbI HE UJICHTUYHBI.

Tem He MeHee, HeOOXOAMMOCTh B OOMEHE JJaHHBIMHU MEXIY ABYMSI CXeMaMu He
OTIaJIaeT, U 3TOT OOMEH CTAHOBUTCS, B CBOIO O4Yepeib, CIOXKHBIM. Ecim ke o0beKT
3HACT O PEJSIMOHHOM CTPYKTYpE€ — M3MEHEHHsS B OJHOU M3 CTPYKTYp IPHUBEAET K
nmpobyieMam B APYTOM.

Data Mapper — »To mporpamMmHas Mpocjoika, pasaesnsromniasi o0bekT u b/I.
Ero o6si3aHHOCT, — TiEpechIIaTh JaHHBIE MEXAY HUMHU M U30JMPOBATH MX JIPYT OT
npyra. IIpu ucnonp3zoBanuu Data Mapper'a oObeKThl HE HYXIAIOTCS B 3HAHUU O
cymectBoBanun bJI. Onu He Hyxmarotcs B SQL-kome, u (€CTeCTBEHHO) B
undopmamuu o crpyktype bJl. Tak kak Data Mapper - 5To pa3HOBHUIHOCTH
nmarrepHa Mapper, cam o6bekT-Mapper Hen3BeCTeH OOBEKTY.

XapakTepUCTUKHU
e [lomHas He3aBUCUMOCTH OM3HEC-TOTUKH OT B/I.
e OOBekTh Ou3Hec-noruku U bJ1 «He 3Hat0T» 0 mpeoOpazoBarene
e Bo3Mmo)kHa O3HsS 3arpy3Ka OOBEKTOB B MaMSTh.
e lneanbHa 715 CIIOXKHOW JIOTUKHU

e TpyIHO peanu3oBath.
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5.5 PpeMBOPKH AJIs1 A0CTYyNA K JAHHBIM

B sBHOM Buae peanuzanus BBIIIE€ MEPEUYHUCICHHBIX MATTEPHOB BCTPEUAETCS
penko. B ocHOBHOM mMcTonb3yioT paznudnbie peanusanuu JPA(Java Persistence API)
unu JDBC.

JPA — 510 crnenudukamusa, KoTopas yCTaHOBWJIA IIpaBWIA, KakK JIOJDKHO
peann3oBbiBaThCSI ORM.

Kax MoxHO n30exaTh pyTUHHOM pabOThI MIPU CO3JaHUU MPUIOKEHUHN JOCTyIa
kK BJ1? D10 MOXHO caenath ¢ ucnoib3oBaHueM (gperiMBopkoB. [IpuBenem Tabmuity, B
KOTOpO#M TOKa3aHa (PyHKIIMOHAIBLHOCTh (PPEUMBOPKOB M HMX HaszBaHUsA. OOpatum

BHUMAaHHUC HaA TO, YTO (I)YHKL[I/IOHEUIBHOCTB BO3pacCTacT € Ka)K,ZIOfI CTpOKOﬁ Ta6HI/IHBI.

@OYHKIMOHATBHOCTh OpeliMBOpK OcobenHoctu Koaa

e Otkpeitue/3akpeiTue | SPring jdbcTemplate | Mcmons3oBanue knaccoB 1 HHTEpGEiicoB
AnnotationConfigApplicationContext,
CBsA3U ¢ 0a30ii JaHHBIX, HibernateSessionFactoryUtil,
SessionFactory, RowMapper.

O6p a6OTKy Sql CO3,I[aHI/Ie TOYKH BXOJ4a B main

HUCKIIXOYCHUU. AnnotationConfigApplicationContext
context = new
AnnotationConfigApplicationContext
(AppConfig.class) ;

C03,IlaHI/Ie 3aIIpoCoOB C HUCIIOJIBb30BaHUECM

L4 CO3I[aHI/IC IIOTOKO-

0€e30MIacHBIX KJIACOB

e Paborac untepdeiica RowMapper
jdbcTemplate. query
TpaH3aKIUAMHA jdbcTemplate.update u T.x.
e Orobpaxenueoonekro |Hibernate Hcnonp30BaHue KJIacCoB
HibernateSessionFactoryUtil u
BB Tabnuibl b1 win SessionFactory

RM [Tonmyyenue nnpopmanuu u3 6azel
Ha060p0T.«) ) HibernateSessionFactoryUtil.getSession

e Hibernate Query Factory () .openSession () .createQuery
("From Customer") .list()

Language (HQL),
KOTOPBIN MTO3BOJISET
BBITOJTHATE SQL-

10J100HBIE 3aIPOCHI,

Hibernate +Spring Hcnonp30Banue Ki1accoB U uHTEp(dEricoB
AnnotationConfigApplicationContext,
HibernateSessionFactoryUtil n
SessionFactory

Hibernate. Co3ganue TOYKH BXOJa B main
AnnotationConfigApplicationContext
context = new
AnnotationConfigApplicationContext

3aIlIMCAHHBIC PAIOM C

00BbEeKTaMHU JaHHBIX
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(AppConfig.class) ;

e CozmaHue u Spring Data JPA Hcnonb3oBaHue KiaaccoB M HMHTEPPENCOB U
aHHOTaLUH
HOANEpIKAHNE AnnotationConfigApplicationContext,

CrudRepository, @Repository

peno3uTopus, X
Co3zanue TOYKH BXoja B main

CO3JIaHHOTO AnnotationConfigApplicationContext
context = new

SpringandJPA. AnnotationConfigApplicationContext

(AppConfig.class) ;
[Tonydenue napopMaruu u3 6a3nl
QueryDSLandJPA3zamp findByName () ,£indAll() ,findOne ()u T.x.

e [lognepxka

OCOB.

e AyIuT JOMEHHBIX
KJIaCCOB.

e [lognepxka makeTHOU
3arpy3Ku, COPTUPOBKHU
A JTUHAMHYECKUX
3ampocoB.

e [loanepxka
XMLotoOpaxxenus
JUTSL CYLTHOCTEH.

e CokparleHue pazmepa
Kozda I
CRUDomnepanuii ¢
IIOMOIIILIO

CrudRepository.

Taxxke mnpUBENEHHYIO TaONWIly MOKHO pacUIMpuUTh, J00aBUB B Hee

(bpeitMBOpPKH, CBSI3aHHBIEC C Web MHTep(delicoM U C TOCTYTIOM K JaHHBIM.

o Coszmanue u Spring MVC Hcnonb3oBanue kimaccoB U HHTEpPQEHCcCOB H
6 aHHOTAIHI
HOJICPKAHNC obecretnsact WebApplicationContext, HandlerMapping,
Controller, ViewResolver, ModelMap
APXUTCKT ! ’ ’
petosutTopus, p MM @Controller, @Repository,
CO3/IaHHOTO narrepHa Model — | @RequestMapping
] ) Co31agne TOYKM BXOZIa B main
SpringandJPA. View — Controller | econtroller
public class HelloController {
e Ilonnepxka @RequestMapping (value = "/",method =
RequestMethod.GET)
QueryDSLandJPA3aHp public String printWelcome (ModelMap
OCOB. model) { .
model.addAttribute ("message", "Spring
MVC - Hello World");
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e AyIuT JOMEHHBIX
KJIaCCOB.

e [lognep:xka MakeTHOU
3arpy3Kku, COpTUPOBKHU
U JUHAMUYECKUX
3ampoCoB.

e [lognepxxkka XML
OTOOpaKCHUS IS
CYIIHOCTEH.

e CoxparieHue pa3mepa
koma miist CRUD
OTIepAIIUA C TOMOIIIBIO
CrudRepository.

e [IpenocraBineHue
MOJISTIH.

e Coznanue
MpEeACTABJICHHUS,

KOHTpOJLIEpa.

return "hello";
}
}

O0BenuHsIEeT BMECTE

Ha0Op KOMITOHEHTOB B

TOTOBOE MPUIIOKEHUE.

e AHHOTAIUH U3
SpringDataJPA

o Co3manue u
nojep>KaHue
peno3uTopus,
CO3JaHHOTO
SpringJPA.

e Embedded Tomcat

e maven MpoeKT
co3gaeTcs Ha

start.spring.io

Spring boot

Hcnonp3oBaHne KiIaccoB W HMHTEPPEHCOB U
aHHOTaI_II/Iﬁ TEXKE, YTO MVC.
Co3anre TOYKH BXOJa B main
SpringApplication.run -  TIpOIIE,

4eM B mvcC

PaccMoTpuM npuBeieHHbIE BbIIIE PPEUMBOPKH MOAPOOHO.
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3agaHuAa KT/ 5
1. Jononuute mpoekT u3 paznena 5.2 Row Data Gateway OwusHec
JIOTHKOH, 4T0OBI OMy4nTh Active Recorg.

2. Cozpnaiite mpoekT, peanusytonui mabdnon Data Mapper , 115 foctyna
K ojHOM Tabnmie n3 DB Derby sumple.
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6. locTyn K JaHHBIM ¢ ucnoJb30oBanuem Hibernate m Spring

B sBHOM Buje peanu3anus BbIIIE€ MEPEUUCICHHBIX MAaTTEPHOB BCTpeYaeTcs
peaxo. B ocHoBHOM wucmonb3yroT pasznuynbie peanusanuu JPA wm JDBC. Bcee
IPOEKTHI JTAHHOTO pazzaena MO>KHO cKayartb C

https://bitbucket.org/w2lvera/springdataaccessderby/src/master/.

6.1 Spring JDBC Template

JDBC Tpebyer MHOTO PYTMHHOTO KOJa, TaKOTO KaK OTKPBITHE/3aKphITHE
CBS3U ¢ 0a30¥ JaHHBIX, 00pa0bOTKY sql UCKITIOUEHUH U T.J. DTO JeNlaeT MporpaMmmy
YPE3BBIYANHO TSKEIION U TPYIHO YUTAEMOMU.

Spring Framework OGepet 3Ty paboty Ha cebs1. biaronapst stomy, padoTas ¢
0a30i1 naHHbIX B Spring Framework, Mbl TOJIBKO TOJKHBI ONIPENEIUTh NapaMeTphl
cBa3u ¢ b/ u 3apeructpupoBath Bonpoc SQL, ocTanbHas yacTb paOOThI sl HAC
BbITIONIHEHA Spring Framework.

VY JDBC B Spring ecTh HECKOJIBKO KJIACCOB JJIsl B3aUMOJEHCTBUSA ¢ 0a3oi
naHHbeIX. Hamboinee pacnpocTpaHeHHBIN U3 HUX Hcnois3yeT kiace JdbcTemplate.
D10 - 0a30BBIA KJIacC, KOTOPBIN CHpaBisieTcsi ¢ 00pabOTKOM BceX COOBITHH U
COEIUHEHUAMH ¢ 0a30U JaHHBIX.

Knace JdbcTemplate Bemoanser SQL 3ampochl, BBIBOIUT pe3yjbTaT B
ResultSet, nim BeimonHseT 3anpockl Tuna «update, delete, inserty wiu BbI3BIBaCT
XpaHUMbIE TPOILEAYpPHhl. «JIOBUT» UCKIIOUEHUS U TEPEBOIAUT MX B UCKIIOUCHUS,
ornpeeneHHsie B 0rg.springframwork.dao naxere.

JdbcTemplate knmaccel moToko-0e30macHbl. DTO O3HAYAET, UYTO, HACTpAUBas
eIMHCTBEHHBIN cirydail kiacca JdbcTemplate, Mbl MOKeM TOT1a HCTIOTIB30BATH €TO
JU1sl HeCKoJIbKUX 00bekToB DAO.

Yame Bcero npu ucnoiszoBanuu JdbcTemplate, ero HacTpoiiku numyTcs B
KoH(purypamuonaom ¢aiinie Spring. B cuimy 3Toro oueBUIHO UCTIOIB30BaTh OUHBI B

DAO xiaccax.
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[ITaOnoHHBIA METOJ MPEACTABISET OCHOBY aJITOPUTMA JOCTyNa K JaHHBIM.
OcHoBa JOCTynma K JaHHBIM MOXET OBbITh MpeACTaBjieHa CIEAYIOIMUM HabopoM
JNEUCTBUM.

e (Co3aaTb KOHHEKT

e OTKpBITh TPAH3AKIIUIO

e [IpoBeputh naHHbIC

e CoXpaHUTh

e 3akphITh TpaH3akiuio / OTKAT TpaH3aKIUU
® 3aKpbITh KOHHEKT

Cxema gocTyna K JaHHBIM OpeacTaBiieHa Ha puc.10.

DAO template DAO callback

1. MoaroToBuTb pecypcbl 3.BbINONHNUTL B pamkax
2. HayaTb TpaH3akuuio TpaH3akuum

Y

Y

5. Commit/Rollback
6. 3akpbITb PECYpPChI, obpaboTarb
OLLMBKN

4. BepHyTb pesynsrar

A

Pucynok 10. Cxema gocryna k nannbiMm JdbcTemplate

Paccmotpum npumep.

[ToBTOpuUM Bce nericTBus npumepa u3 riassl DAO. bynem uutath naHHbIe
u3 tabmunel customer (BJ] derby sample [app na APP]). He O6ynem moGaBisith
3aIlMCU U M3MEHATH 3amucu B Tabimmie Customer, T.K. He xouercs u3MeHsaTh DB
sumple. PaccmoTpum neiictBus insert u update mozxe Ha npumepe Tabmui b1
Postges.

Crpykrypa npoekrta B NetBeans nokazana na puc. 11.
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Lﬁ_@ JdbcTemplateDerby

i fg MaKkeTbl MCX0AHbIX KOAOB

: & |::| com.vera.jdbctemplatederby
[ Main.java

-5 com.vera.jdbctemplatederby.logical
; [o-_‘] CustomerListProcessor.java
: [é,‘_] CustomerListProcessorImpl.java
E| com.vera.jdbctemplatederby.model
[&] Customer.java
“..[# CustomerMapper.java
E [ com.vera.jdbctemplatederby.spring.config
N @ AppConfig.java
=] |_—_’;_| com.vera.jdbctemplatederby.spring.dao
..[4] CustomerDAO.java
: @] CustomerDAOImpl.java
! i Apyrue ucxoaHsie daitne
: Il 4y src/mainfresources
=[] <nakeT no ymonuaHmo>
E:-E‘_] database.properties
g 3aBUCMMOCTH

{1}~

® 33BMoMMoCTy Java
g ®alinbl npoexTa
- [% pom.xml

Pucynok 11. Crpykrypa npoekra ¢ ucnoJib3opanuem JdbcTemplate

Spring JDBC Maven Dependencies MOXHO MOCMOTPETh B PETIO3ZUTOPUHU Ha
bitbucket.org.

Kondurypanus Spring 3amMcaHa € IIOMOIIBIO  AHHOTAIlHW.

Konduryparmonnsiii paitn AppConfig npeacrasiieH HIDKe.

AppConfig

import javax.sql.DataSource;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.PropertySource;
import org.springframework.core.env.Environment;

import org.springframework.jdbc.datasource.DriverManagerDataSource;

@Configuration
@ComponentScan (basePackages = {'"com.vera.jdbctemplatederby.spring",
"com.vera. jdbctemplatederby.logical"})

@PropertySource ("classpath:database.properties")
public class AppConfig ({

QAutowired
Environment environment;

private final String URL = "url";

private final String USER = "parol";
private final String DRIVER = "driver";
private final String PASSWORD = "password";

@Bean
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DataSource dataSource() {
DriverManagerDataSource driverManagerDataSource = new
DriverManagerDataSource() ;
driverManagerDataSource.setUrl (environment.getProperty (URL)) ;
driverManagerDataSource.setUsername (environment.getProperty (USER)) ;
driverManagerDataSource.setPassword (environment.getProperty (PASSWORD)) ;
driverManagerDataSource.setDriverClassName (environment.getProperty (DRIVE

R));
return driverManagerDataSource;

@Configuration — aHHOTaIUs KOTOpas MCIOJB3YEeTCS IS TOT0 YTOOBI
cKka3zaThb (peMBOPKY Spring IaHHBIM KJAacC SBISIETCS KOH(PUTYpalOHHBIM.
@ComponentScan — aHHOTAaIMs, KOTOpas HCIOJIb3YeTCS BMECTE C aHHOTAIUEH
@Configuration 1 ucnonb3yeMm ee JJisl ONpPEAEIICHHUs MMAKeTa, B KOTOPOM HYXKHO
UCKATh KJIACCHl KOMITOHEHTHI.

@Bean — anHOTaIMs KOTOpas HUCMOJNB3YETCs JJIS TOrO YTOOBI CKa3aTh
dbpeliMBOpKY Spring 4YTO JaHHBIA METOJ[ HY)XKHO HCIOJIb30BaTh KakK OWH Jis
MHKEKTa B KJIACCHI KOMITOHEHTHI.

@Autowired ucnoms3yercs s injected o6bekTa, T.€ peanusyer 10C.

AppConfig ucnons3yet daiin cBoiicT database.properties.

database.properties

driver = org.apache.derby.jdbc.ClientDriver
url = jdbc:derby://localhost:1527/sample
password = app

parol = app

Wtak, Bce rOTOBO JJIsi COENMHEHUsI C 0a30il JaHHBIX. Ternepb HEOOXOIUMO
co3zaTh MOJEb JIaHHBIX, T.€. entity. Huske mpeacraBien sToT kiacc 6e3 set/get

METO/OB.

Customer

public class Customer ({

private int id;

private String name;

public Customer (int id, String name) {
this.id = id;
this.name = name;

}

public Customer() {

}

@Override

public String toString() ({
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return "Customer{" + "id=" + id + ", name=" + name + '}';

B Mopenu mpexacrtaBineH Ttakxke kiacc CustomerMapper, Haciemayronui

untepdeiic RowMapper, npenocrasinenusii Spring JDBC. Meron mapRow

BO3BpaliacT OJHY CYHIHOCTb MOACJIH, T.C. OJJHOI'O KIIMCHTA. 3a cyeT 3Toro He Hag0

co3naBaTh ResultSet, XoauTh 110 3amucsM ¢ MoMonIsio next() u T.1.

CustomerMapper

import java.sqgl.ResultSet;
import java.sql.SQLException;
import org.springframework. jdbc.core.RowMapper;

public class CustomerMapper implements RowMapper<Customer> {
public Customer mapRow (ResultSet rs, int i) throws SQLException {
Customer person = new Customer () ;
Customer customer = new Customer (
rs.getInt ("CUSTOMER_ID"),

rs.getString ("NAME")
);

return customer;

B konne coznagum DAO xnaccel. Uatepdeiic CustomerDAO mipeacrasieH

HHXKE.

CustomerDAO

import java.util.List;
import com.vera.jdbctemplatederby.model.Customer;
public interface CustomerDAO ({
Customer getCustomerById(int id) ;
List<Customer> getAllCustomers() ;
boolean deleteCustomer (Customer customer) ;
boolean updateCustomer (Customer customer) ;
boolean createCustomer (Customer customer) ;

Kmacc CustomerDAOImpl sBnsiercs OuHOM 3a CcuUeT aHHOTAIUU

@Component. Tlome DataSource BcTaBmsetcs(injected) ¢ HCHOIB30BAHUEM

@Autowired argHoTauMu.

CustomerDAOImpl

import java.util.List;

import javax.sql.DataSource;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework. jdbc.core.JdbcTemplate;

import org.springframework.stereotype.Component;
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import com.vera.jdbctemplatederby.model.Customer;
import com.vera.jdbctemplatederby.model.CustomerMapper;

@Component
public class CustomerDAOImpl implements CustomerDAO {

JdbcTemplate jdbcTemplate;

private final String SQL_FIND CUSTOMER =
"select * from customer where customer_id = ?";

private final String SQL DELETE CUSTOMER
"delete from customer where id = ?";

private final String SQL_UPDATE CUSTOMER
"update customer set name = ? where customer id = ?";

private final String SQL GET ALL = "select * from customer";
private final String SQL_INSERT CUSTOMER =
"insert into customer (customer_id, name) values(?,?)";

QAutowired

public CustomerDAOImpl (DataSource dataSource) {
jdbcTemplate = new JdbcTemplate (dataSource) ;

}

public Customer getCustomerById(int id) {
return jdbcTemplate.queryForObject (SQL FIND CUSTOMER,
new Object[] {id}, new CustomerMapper()) ;

}

public List<Customer> getAllCustomers () {
return jdbcTemplate.query(SQL GET_ALL, new CustomerMapper())
}

public boolean deleteCustomer (Customer customer) ({

return

jdbcTemplate.update (SQL DELETE CUSTOMER, customer.getId()) > O;
}

public boolean updateCustomer (Customer customer) ({
return jdbcTemplate.update (SQL UPDATE CUSTOMER, customer.getName(),
customer.getId()) > O;
}

public boolean createCustomer (Customer customer) ({
return jdbcTemplate.update
(SQL_INSERT CUSTOMER, customer.getId(), customer.getName()) > O;

C mnomompto oOnekta jdbcTemplate, co3maHHOrO B KOHCTPYKTOpE U
HacTpoeHHoro Ha Hamry BJI, BeimonHsitoTcs 00buHBbIe SQL 3ampockl, 3a1aHHBIC
CTpoKamMH BHauaje kiacca. Maruwo 3ampocoB jdbcTemplate mbr He Oyaem

paccMaTpuBaTh MoApoOHO. B mpuMepe ux jJoruka o4eBUIHA.
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Jloruka npunoxeHus npenacrarieHa B makere jdbctemplatederby.logical u
Maio otriaudaercs ot Jjoruku B pazgene DAO. IlpuBegem Tombko Kiacc

CustomerListProcessorImpl mis wimrocTpanyu onpeeicHus OuHa.

CustomerListProcessorImpl

@Component
public class CustomerListProcessorImpl implements CustomerListProcessor ({
private CustomerDAO customerDAO;
@Override
public List<Customer> getCustomerList(String prefix) {
final List<Customer> allCustomers = customerDAO.getAllCustomers() ;
final List<Customer> result = new ArrayList<Customer>() ;
for (Customer customer : allCustomers) {
if (customer.getName () .startsWith (prefix)) {
result.add (customer) ;
}
}
return result;
}
QAutowired
public void setCustomerDAO (CustomerDAO customerDAO) {
this.customerDAO = customerDAO;

}

Kitacc Main i1 TaHHOTO TIPHIIOKEHUS

main

import com.vera.jdbctemplatederby.logical.CustomerListProcessor;

import
org.springframework.context.annotation.AnnotationConfigApplicationContext;
import com.vera.jdbctemplatederby.model.Customer;

import com.vera.jdbctemplatederby.spring.config.AppConfig;

import com.vera.jdbctemplatederby.spring.dao.CustomerDAO;

import java.util.Arraylist;

public class Main ({

public static void main(String[] args) {
AnnotationConfigApplicationContext context
= new AnnotationConfigApplicationContext (AppConfig.class);

CustomerDAO customerDAO = context.getBean (CustomerDAO.class) ;
CustomerListProcessor customerListProcessor
= context.getBean (CustomerListProcessor.class) ;
ArrayList<Customer> list
= (ArraylList) customerListProcessor.getCustomerList("J") ;
String result = "";
for (Customer x : list) {
result += x + "\n";
}
System.out.println (result) ;
System.out.println("List of person is:");
for (Customer c : customerDAO.getAllCustomers()) {
System.out.println(c) ;
}
System.out.println("\nGet person with ID 100") ;
Customer customerById = customerDAO.getCustomerById(100) ;
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System.out.println (customerById) ;

Customer cc = customerDAO.getCustomerById(100) ;
cc.setName ("CHANGED") ;
customerDAO.updateCustomer (cc) ;

System.out.println("\nList of customers is:");

for (Customer c : customerDAO.getAllCustomers()) {
System.out.println(c) ;

}

//customerDAO.deleteCustomer (cc) ;

context.close() ;

Pesynbratom paboThl MpuiIoKeHHs OyIeT ClIeayIOIIee.

PesyneTaT paboTH

List of person with prefix J is:
Customer{id=1, name=Jumbo Eagle Corp}
Customer{id=149, name=John Valley Computers}

List of person is:

Customer{id=1, name=Jumbo Eagle Corp}
Customer{id=2, name=New Enterprises}
Customer{id=25, name=Wren Computers}
Customer{id=3, name=Small Bill Company}
Customer{id=36, name=Bob Hosting Corp.}
Customer{id=106, name=Early CentralComp}
Customer{id=149, name=John Valley Computers}
Customer{id=863, name=Big Network Systems}
Customer{id=777, name=West Valley Inc.}
Customer{id=753, name=Zed Motor Co}
Customer{id=722, name=Big Car Parts}
Customer{id=409, name=01ld Media Productions}
Customer{id=410, name=Yankee Computer Repair Ltd}
Customer{id=100, name=CHANGED}
Customer{id=101, name=student}
Customer{id=102, name=student}

Get person with ID 100
Customer{id=100, name=CHANGED}

List of customers after change is:
Customer{id=1, name=Jumbo Eagle Corp}
Customer{id=2, name=New Enterprises}
Customer {id=25, name=Wren Computers}
Customer{id=3, name=Small Bill Company}
Customer{id=36, name=Bob Hosting Corp.}
Customer{id=106, name=Early CentralComp}
Customer{id=149, name=John Valley Computers}
Customer {id=863, name=Big Network Systems}
Customer{id=777, name=West Valley Inc.}
Customer{id=753, name=Zed Motor Co}
Customer{id=722, name=Big Car Parts}
Customer{id=409, name=0ld Media Productions}
Customer{id=410, name=Yankee Computer Repair Ltd}
Customer{id=100, name=CHANGED}
Customer{id=101, name=student}
Customer{id=102, name=student}
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Msb1 paccmoTpenu OAWMH W3 CHOCOOOB JOCTyNa K JaHHBIM, KOTOPBIA
NpeicTaBlieH B CTpykType Spring. B 3Toil cTpykType ecTh cmocod aocryna
o6o3nauennbiiit ORM. PaccmoTtpum oany u3 peanusanuii ORM — Hibernate, kak

caMyto HOMYJISIPHYIO.

6.2 loctyn k aaHHbIM ¢ Hibernate

Hibernate — camas monynspHas peanusanus — crenudukanua JPA,
MpeAHa3HAYCHHAsT I PEIICHUs 3a/1ad OOBEKTHO-PENAIIMOHHOTO OTOOpaKEeHUS
(ORM). I'maBHast TPy AHOCTD IPU CO3JaHUU MPUIOKCHHHA ¢ 1ocTynoM K B/ — kak
0TO0Opa3uTh 00bekThl B TaOmuiel bl miu HaoGopoT. Ha 3TOT Bompoc oTBevaeT
ORM.

JPA — (Java Persistence API) cneundukanus APl Java EE (Enterprise
Edition),

JPA — sr10 crnenudukanus, KoTopas yCTaHOBWJIA TpaBuia, KaK JOJKHO
peanu3oBbiBaThcss ORM. Bornee nmoapo6Ho o JPA MOxKHO MTOCMOTPETH B [6].

Hibernate oOecrneunBaeT mpo3pauHyl0 MOJACPKKY COXPAaHHOCTH JTaHHBIX
(persistence) mns  «POJO» (To ecTb [l CTaHAApTHBIX Java-oOBEKTOB);
€IMHCTBEHHOE  CTporoe  TpeOoBaHWe Ui  COXpaHSIEeMOro  Kjacca —
HaJIMuyue KOHCTPYKTOpa MO yMmoJj4yaHuio (0e3 mapameTpoB). s KOPpEKTHOTO
MOBEJACHUS B HEKOTOPBIX MPHIOKEHUSAX TPeOyeTcs TakkKe YIeIUTh BHUMaHUE
meroaam equals() u hashCode().

Mapping (comocraBienue, MpoenupoBaHue) Java-KiaccoB C TaOIHMIIAMH
0a3bl JTaHHBIX OCYIIECTBIACTCS C MOMOINbI0 KOH(puUrypannoHHeIX XML-daitnon
unu Java-aHHoTalui.

ObecnieunBarOTCS BO3MOXHOCTH IO OpPraHU3aIlMi  OTHOIICHUS MEXIY
KJlJacCaMH  «OJMH-KO-MHOTUM» W «MHOTHE-KO-MHOTMM». B jomonmHeHne K
VOpPaBIEHUIO  CBA3IMU  Mexay oOwbekramu  Hibernate  Taxke  Moxer
YOPABJISITH pePIICKCUBHBIMU OTHOIIEHUSIMU, TA€ OOBEKT UMEET CBSI3h «OIUMH-KO-

MHOTHUM» C APYTUMH SK3CMILISIPpaMH CBOCTO COOCTBEHHOI'O THIIA JaHHBIX.
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Hibernate oGecneunBaeT ucnoib3oBanue SQL-nmomo6noro si3pika Hibernate
Query Language (HQL), xoTopbiii mo3BoisieT BBINONHATE SQL-1mog00HbBIE
3aIpockl, 3alMCaHHbIE PAIOM ¢ 00BbekTaMu JaHHbIX Hibernate.

Paccmotpum Ham mpumMep ¢ qoctyrnoM k tadbmuie Customer.

Crpyktypa mpoekta B NetBeans moka3ana Ha puc.12.

=% HibernateDerby
: 15 MaKeTbl MCXOAHBIX KOAOB

- B[ com.vera.hibernatederby
- Eg} Main.java
=[5 com.vera.hibernatederby.dao
L»:l CustomerDao.java

o '@Q CustomerDaolImpl.java

- com.vera.hibernatederby.entity
L. @ Customer.java
=] (55 com.vera.hibernatederby.logical
[::*J CustomerListProcessor.java
Eg] CustomerListProcessorImpl.java
=[] com.vera.hibernatederby.servicies
i i @ CustomerService.java

=) [E] com.vera.hibernatederby.utils
] [ﬁ] HibernateSessionFactoryUtil.java
=g Opyrve ucxoarble daink
&Ly src/mainfresources

= EE <nakeT no ymonuaruo >

5 6:] hibernate.cfg.xml

b @ 3aBUCMMOCTM

"_;"r

-

b @ 3aBucMMocTk Java

[}

‘I Jg ®aiinsl npoexTa

L [ pom.xml
Pucynox 12. CTpykTypa mpoekra [A0CTyna K [JaHHBIM C

ucnojan3oBanueMm Hibernate

Maven Dependencies MO>kHO TOCMOTPETh B perio3utopuu Ha bitbucket.org.
ORM Model Class mpencrasien kak cymHocth Customer. B npumepe He

IpHUBEICHBI Set/get MeToab! i1 TOTO, YTO ObI HE 3arPOMOJK/IATh TEKCT.

Customer

import java.io.Serializable;

import javax.persistence.¥*;

@Entity

@Table (name = "CUSTOMER")

public class Customer implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@Basic(optional = false)
@Column (name = "CUSTOMER_ ID")
private Integer customerId;
@Column (name = "NAME")
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private String
@Column (name =
private String
@Column (name =
private String
@Column (name =
private String
@Column (name =
private String
@Column (name =
private String
@Column (name =
private String
@Column (name =
private String
@Column (name =

name;
"ADDRESSLINE1")
addresslinel;
"ADDRESSLINE2")
addressline2;
"CITY" )

city;

"STATE")

state;

"PHONE")

phone;

"FAX" )

fax;

"EMAIL")

email;
"CREDIT_LIMIT")

private Integer creditLimit;

@Override

public String toString() ({

}

return customerId + " "+name+" "+city;

B knacce Customer Mbpl BUAUM aHHOTanuu. PaccMoTpum ux.

@Entity — roBopuT O TOM, 4YTO JAaHHBIH KjacC MPEACTaBIICT COOOi
CYLTHOCTb, KOTOPYIO HAJI0 COXPaHITh B 0a3e JaHHBIX

@Table — ¢ mapameTrpom name, OKa3bIBACT, KaKas TaOJIUIIA UCIIOJIb3YETCS
JUTSL XpaHEHUs

@Id — ToBOPUT O TOM, YTO JAHHOE TOJIC SIBISETCS UIACHTU(HUKATOPOM
@GeneratedValue — mosie ¢ aBronymepanueii. Kak 3amaercs Hymeparus
ropoput mnapamerp GenerationType IDENTITY. B nmannom ciyuae
3HaYeHue OyJeT CcOo3JAaHO C MOoMOoIbi0 0Oa3bl JaHHbIX. Eciaum He 3amaH
napameTp GenerationType , TO 1O YMOJYaHHIO TMapaMmeTp
@GeneratedValue pasern GenerationType.IDENTITY. MoxHo co3maBaTh
cukBeHchl psiMo B b/I. Ho 06 3tom no3xe.

@Column — mocTtaToyHO OYEBHAHAS AHHOTAIMS JJIS yKa3aHHS HWMCHH
CTOJIO11a, C KOTOPHIM CBSI3aHO MOJIE KJ1acca.

Crnenyroniye aHHOTAIlMM MBI PACCMOTPHUM IO3Ke.

@ManyToOne — aHHOTaIUsl YKa3bIBaeT, YTO TOJE YKa3bIBaeT HA JPYroi

KJIacc, KOTOpBIfI CBA3aH C TCKyYIIMM KJIaCCOM CBA3bI0O MHOI'MC-K-OJJHOMY.
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o @JoinColumn — nanHast aHoTanus Mo cyTu nmoxoska Ha (@Column. Paspe
YTO OHA YKa3bIBACT, YTO KOJOHKA K TOMY € SIBJIICTCS CB3YIOIICH

o @OneToMany — Takas 3amuch TOBOPUT O TOM, YTO IIOJIE CIYXKHTb JIJIS
CBSI3U OJIMH-KO-MHOTHUM (ITOTOMY M CITUCOK).
YToOBI KJTacC MOT OBITh CYIIHOCTBIO, K HEMY TPEIBIBISIIOTCS CIICTYIOIINE

TpeOOBaHMSL:

o JlomkeH UMeTh IyCTOM KoHCTpyKTOp (public miu protected);

« He moxer ObITh BIOKEHHBIM, HHTEPQEHCOM MM enUm;

« He moxer Ob1Th final u He MokeT comeprkats final-mosneii/cBoiicTB;

o Jlomxen coaepxarh X0t Obl 01HO (@Id-11071€.
[Ipu 3TOM entity MOXKeT:

o ConepxaTh HEIYCThIE KOHCTPYKTOPBI,

« Hacnenosarbscst 1 OBITH HACIEIOBAHHBIM;

° COI[Gp)KaTB APYIruc MCTOAbI U PCAJIM30BbIBATDH HHTCp(beICBI.

Ecau ydecThb, UTO CYIIHOCTH COOTBETCTBYET Tabnuie u3 bJ[, To MoxkHO
co3/laTh KJIacC — CYIIHOCTh 1o roroBod TaOmmie. B NetBeans ectp Takas
BO3MOYKHOCTb.

[locne co3mgaHuss MOAENM JaHHBIX I[Opa HAYyYUTh HAIly MOpOorpamMmy
BBIMIOJIHATh C 3TUMH JaHHbIMH orniepaunu B bJ[. Haunem ¢ yrunutHOrO Kiacca
HibernateSessionFactoryUtil. Y Hero Bcero oaHa 3ajiadya — CO3/aBaTh JJIs HAIIIETO

npuiiokeHus: hadpuky ceccuit st padbotsi ¢ BJI.

HibernateSessionFactoryUtil

public class HibernateSessionFactoryUtil ({
private static SessionFactory sessionFactory;

private HibernateSessionFactoryUtil() {}

public static SessionFactory getSessionFactory() {
if (sessionFactory == null) {
try {

Configuration configuration = new
Configuration() .configure() ;

configuration.addAnnotatedClass (Customer.class) ;

StandardServiceRegistryBuilder builder =

new

StandardServiceRegistryBuilder () .applySettings (configuration.getProperties())

’
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sessionFactory =
configuration.buildSessionFactory (builder.build()) ;

} catch (Exception e) {
System.out.println ("Uckmouenne!" + e);
}
}

return sessionFactory;

B sToM Ki1acce MbI co3aeM HOBBIN 00beKT KoHpurypanuit Configuration, u
nepeaeM eMy Te KJIacChl, KOTOPhIE OH JIOJDKEH BOCIIPUHUMATh KaK CYITHOCTH —
Customer. O6patute BHUMaHue Ha MeTo]l configuration.getProperties(). Properties
— 9T0 mapameTpbl ans paboTsl hibernate, ykazaHHble B cHeruaibHOM (aiiie
hibernate.cfg.xml.(cM cxemy npoekTa).

B Hewm, kak BUANWTE, HET HUYETO OCOOCHHOTO0 — TMapaMeTphl COCTUHEHHUS C
BbJl, u cneuumansHblii mapamerp show sql. OH HyxeH s Toro, 4toObl Bce sql-
3anpockl, KoTopble hibernate OyzaeTr BbmoiHATH K Hameidl BJl, BeBomuiauch B
KOHCOJIb. TakuM 00pa3oM, Bbl OyzieTe BUAECTh YTO KOHKpeTHO aenaeT Hibernate B
Ka)X/IbIi MOMEHT BpEMEHHU U u30aButech ot 3dexra "maruu".

Coszmamum DAO, t.e. interface CustomerDao u class CustomerDaolmpl.

CustomerDao

public interface CustomerDao {
Customer findById(int id);
void update (Customer customer) ;
void save (Customer customer) ;
void delete (Customer customer) ;
List<Customer> findAll();

Urto xe ymeeT Ham kinace UserDao? CobctBenHo, Kak 1 Bce DAQO, oH ymeer
TOJIbKO paboTaTh ¢ AaHHbIMU. Haiitu kinueHta mo id, OOHOBUTH €ro JaHHBIE,
VIAJIUTh €ro, BBITAIIUTh W3 B/l CHHCOK BCEX KJIMEHTOB WJIM COXPaHUTh B bJ[
HOBOTO KJIMEHTa — BOT BeCh €ro (yHKIMOHaI. MBI peannu3oBajid TOJIbKO OJUH
meton findAll() mis mowcka BceX KIMEHTOB. M3MeHHMHME KIMEHTOB HE BXOJUT B
Hallly 3ajJayy.

OOparure BHUMaHuE, 4TO oOpamieHue K (paOpuke cecCuil U MOIy4YeHUe

ceccuu npornrcano BHyTpu Meroza findAll().
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CustomerDaoImpl

public class CustomerDaoImpl implements CustomerDao {
@Override
public Customer findById(int id) {
return
HibernateSessionFactoryUtil.getSessionFactory () .openSession() .get (Customer.cl
ass, id);
}
@Override
public void update (Customer customer) ({
throw new UnsupportedOperationException("Not supported yet.");
}
@Override
public void save (Customer customer) {
throw new UnsupportedOperationException ("Not supported yet.");
}
@Override
public void delete (Customer customer) ({
throw new UnsupportedOperationException ("Not supported yet.");
}

@Override
public List<Customer> findAll() ({
List<Customer> customers = (List<Customer>)

HibernateSessionFactoryUtil.getSessionFactory () .openSession() .createQuery ("Fr
om Customer") .list();
return customers;

}

Nmenno DAO — "cepane" Hamero npwioxkenus. OpaHako, Mbl He Oyaem
co3naBaTh DAQO HanpsMyIo U BBI3bIBATH €TI0 METOBI B HAIlleM MeTozAe main().

Bces noruka Oyzaer nepemeineHa B kiacc CustomerService.

CustomerService

public class CustomerService ({
private CustomerDao customerDao ;
public CustomerService() ({
customerDao = new CustomerDaoImpl () ;
}
public Customer findCustomer (int id) {
return customerDao.findById(id) ;
}
public void saveCustomer (Customer customer) {
customerDao.save (customer) ;
}
public void deleteCustomer (Customer customer) {
customerDao.delete (customer) ;
}
public void updateCustomer (Customer customer) {
customerDao.update (customer) ;
}
public List<Customer> findAll () ({
return customerDao.findAll() ;

}
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Mps1 no6aBunu eme oauH cioi logic 1y uMHuTanUU cosi OUu3HEeC-IOTUKH. B

knacce CustomerListProcessorlmpl Oynem nonszoBarbest CustomerService.

CustomerListProcessorImpl

public class CustomerListProcessorImpl implements CustomerListProcessor ({

private CustomerService customerService;

private CustomerDao customerDao;

@Override
public List<Customer> getCustomerList(String prefix) {

final List<Customer> allCustomers = customerService.findAll() ;
final List<Customer> result = new ArrayList<Customer>() ;
for (Customer customer : allCustomers) {
if (customer.getName () .startsWith (prefix)) {
result.add (customer) ;
}
}
return result;
}
@Override
public void setCustomerService (CustomerService customerService) ({
this.customerService = customerService;
}
public Customer getCustomerId(int id) {
return customerService.findUser (id) ;
}
public void setCustomerDao (CustomerDao customerDao) {
this.customerDao = customerDao;

}

B main co3gagum o0bekT OmsHec-moruku CustomerListProcessorImpl.
VYcranopum CustomerService. Bpimoaaum mouck B B/l Bcex KIMEHTOB ¢

npedurcom “J”.

Main

public class Main {

public static void main(String[] args) {
CustomerListProcessor processor
= new CustomerListProcessorImpl() ;
processor.setCustomerService (new CustomerService()) ;
ArrayList<Customer> list = (ArrayList<Customer>)
processor.getCustomerList ("J") ;

System.out.println() ;
System.out.println() ;
System.out.println("Customer with prefix J");
for (Customer x : list) {

System.out.println(x) ;
}
System.out.println ("Customer 149") ;
System.out.println (processor.getCustomerId(149)) ;
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[Tomy4yunnm pe3yibrar.

PesynsTaT
Customer with prefix J
1 Jumbo Eagle Corp Fort Lauderdale
149 John Valley Computers Santa Clara
Customer 149
149 John Valley Computers Santa Clara

KoHeuHo, MbI yBHICIW JIMIIb HEOOJBIIYI0O 4YacTh (YHKIHOHAIHLHOCTH
Hibernate. Ero BO3MOXXHOCTH O4Y€Hb HIMPOKH, U OH [ABHO SBJISACTCS OJHUAM W3
MPOMBIILICHHBIX CTAHIApTOB Java-pa3pa0doTku. Eciu BBl XOTUTE M3YYHTh €r0 BO BCEX
oJPOOHOCTSIX, 00OpaTuTech K KHUre[7].

6.3 Komounanus Spring Hibernate

Spring naumbosee uwacto wmcmoibdyemas Java EE Framework u Hibernate
HanOonee nomyssipHas peanmuszanuss ORM. Tlostomy xomOunanums Spring Hibernate
9aCcTO MCIIOIB3YETCs B KOPIIOPATUBHBIX MPHUIOKEHUSIX.

B mpenmpimymieM TmpoekTe BCE  HCIONB3YyeMbBIE OOBEKTHI  CO3/IaBaJIKChH
HETIOCPEICTBEHHO B mporpamme. JlaBaiite co3gamum ux ¢ momoinibio Spring. Ilpoekr
JICKUT Ha OUTB\OYKETe.

Crpykrypa npoekrta B NetBeans nokazana Ha puc 13.

& @ HibernateSpringBerby
- k|3 MaKeTbl MCXOAHSIX KOAOS

=1 com.vera.hibernatespringderby
: @ AppAnnotation.java
- [&% XMLApplication.java
;\ -[Z5 com.vera.hibernatespringderby.config
e @] AppConfig.java
r'é\ B com.vera.hibernatespringderby.dao
: E-_] CustomerDao.java
L @] CustomerDaoImpl.java
=15 com.vera.hibernatespringderby. entity
: @ Customer.java
=[] com.vera.hibernatespringderby.logical
E] CustomerListProcessor.java
- @1 CustomerListProcessorImpl.java
= E] com.vera.hibernatespringderby.servicies
- @] CustomerService.java
— 5 Apyrve ncxoarsie daitns
L 45 src/main/resources
=[] <nakeT no yMonuamuio >
i-[i3 SpringxMLConfig.xm|
: &’J- @] database.properties
3} § 3aBMCMMOCTH

[yt

‘@ 3asuoumocTyn Java

L

‘L jgy ®aiinbl npoekTa
8] pom.xml

Pucynok 13. CTpykTypa mnpoeKTa ¢ HCHOJIb30BAHHEM KOMOMHAUMH SPring
hibernate.
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Ham Hago coequHuTh omucaHue SPring OMHOB U co3manue (Gpadpuku ceccuit
1u1st pabotel ¢ B/I.
Coznaaum nBa cioco0a onucanus Spring KOH(GUTypauu:
e ¢ noMmoiesro XML
e C IIOMOILBIO AaHHOTAIIUM.

[Mpusenem XML koudwurypanuto — daiin SpringXMLConfig.

SpringXMLConfig

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-4.0.xsd
">
<bean id="dataSource" class=
"org.springframework. jdbc.datasource.DriverManagerDataSource">
<property name="driverClassName" wvalue=
"org.apache.derby.jdbc.ClientDriver" />
<property name="url" value="jdbc:derby://localhost:1527/sample" />
<property name="username" value="app" />
<property name="password" value="app" />
</bean>
<!-- Hibernate 4 Annotation SessionFactory Bean definition-->
<bean id="sessionFactory" class=
"org.springframework.orm.hibernate4.LocalSessionFactoryBean">
<property name="dataSource" ref="dataSource" />
<property name="annotatedClasses'">
<list>
<value>com.vera.hibernatespringderby.entity.Customer</value>
</list>
</property>
<property name="hibernateProperties'">
<props>
<prop key="hibernate.dialect">
org.hibernate.dialect.DerbyDialect</prop>
<prop key="hibernate.current session_context class">
thread</prop>
<prop key="hibernate.show_sql">false</prop>
</props>
</property>
</bean>

<bean id="customerDAO" class=
"com.vera.hibernatespringderby.dao.CustomerDaoImpl">
<property name="sessionFactory" ref="sessionFactory" />
</bean>
<bean id="customerService" class=
"com.vera.hibernatespringderby.servicies.CustomerService">
<property name='"customerDao" ref="customerDAO"/>
</bean>
<bean id="customerProcessor" class=
"com.vera.hibernatespringderby.logical.CustomerListProcessorImpl">
<property name="customerService" ref="customerService"/>
</bean>

</beans>
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[TpuBenem ¢aiin database.property. B nero noGaBuim monst mis hibernate

hibernate.dialect u hibernate.show sql.

database.property

driver = org.apache.derby.jdbc.ClientDriver

url = jdbc:derby://localhost:1527/sample

password = app

parol = app

hibernate.show_sql = false

hibernate.dialect = org.hibernate.dialect.DerbyDialect

dabpuka ceccuit mommepuBaeTcs OuMHOM  SessionFactory  kmacca
org.springframework.jdbc.datasource.DriverManagerDataSource(mis Hibernate 4).

Metox main uist Tako¥ KOH(GUTYPAITUH BBITIISIAT CIEAYIOMIMM 00pa3oM.

XMLApplication

public class XMLApplication ({

public static void main(String[] args) {
ClassPathXmlApplicationContext context =
new ClassPathXmlApplicationContext ("SpringXMLConfig.xml") ;
CustomerListProcessor processor =
(CustomerListProcessor)
context.getBean ("customerProcessor") ;
ArrayList<Customer> list =
(ArrayList<Customer>) processor.getCustomerList ("J") ;
System.out.println() ;
System.out.println() ;
System.out.println("Customer whith prefix J");
for (Customer x:1list)
System.out.println(x) ;
System.out.println ("Customer 149") ;
System.out.println (processor.getCustomerId(149)) ;

Teneps pacCCMOTPUM TOXKE, HO C ITIOMOILBK aHHOTALUN.

Toraa B MpoeKTe HY>KHO CO3/aTh KJIacC AppConfig.

AppConfig

import com.vera.hibernatespringderby.entity.Customer;
import java.util.Properties;

import javax.sql.DataSource;

import org.hibernate.SessionFactory;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.PropertySource;
import org.springframework.core.env.Environment;

import org.springframework.jdbc.datasource.DriverManagerDataSource;
import org.springframework.orm.hibernate4.lLocalSessionFactoryBean;

@Configuration
@ComponentScan (
basePackages = {'"com.vera.hibernatespringderby.dao",
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"com.vera.hibernatespringderby.logical”,

"com.vera.hibernatespringderby.servicies"})
@PropertySource ("classpath:database.properties")
public class AppConfig ({

QAutowired

Environment environment;

private final String URL = "url";

private final String USER = "parol";

private final String DRIVER = "driver";

private final String PASSWORD = "password";

private final String PROPERTY_ SHOW_SQL = "hibernate.show_sql";
private final String PROPERTY DIALECT = "hibernate.dialect";

@Bean
DataSource dataSource() {
DriverManagerDataSource driverManagerDataSource =
new DriverManagerDataSource() ;
driverManagerDataSource.setUrl (environment.getProperty (URL)) ;
driverManagerDataSource. setUsername (environment.getProperty (USER)) ;
driverManagerDataSource.setPassword
(environment.getProperty (PASSWORD) ) ;
driverManagerDataSource.setDriverClassName
(environment.getProperty (DRIVER)) ;
return driverManagerDataSource;

}

@Bean

org.springframework.orm.hibernate4.LocalSessionFactoryBean

sessionFactory () {
org.springframework.orm.hibernate4.LocalSessionFactoryBean
factoryBean = new

org.springframework.orm.hibernate4.LocalSessionFactoryBean() ;
factoryBean.setDataSource (dataSource()) ;
factoryBean. setPackagesToScan
("com.vera.hibernatespringberby.entity") ;

factoryBean.setAnnotatedClasses (new Class<?>[] {Customer.class}) ;
factoryBean.setHibernateProperties (hibernateProps()) ;
return factoryBean;

}

@Bean
Properties hibernateProps () {
Properties properties = new Properties();
properties.setProperty
(PROPERTY DIALECT, environment.getProperty (PROPERTY DIALECT)) ;
properties.setProperty
(PROPERTY_ SHOW_SQL, environment.getProperty (PROPERTY SHOW_SQL)) ;
return properties;

MOXHO 3aMeTUTh, YTO MPU ONHCAHHH OWHOB, PCATM3YIONIUX CHCTCMHBIC
kinaccel, B kiacce AppConfig nHaOmogaeTcs TMOJHOE COOTBETCTBHUE (hailiny
SpringXMLConfig. Otkyna Oepytcsi omnmcanwe OWHOB HAIEro MPUIOKEHUS
customerDAQO, customerService wu customerProcessor. Cozmanue OWHOB

MHUIUAIIN3UPYETCS aHHOTAalEN @Component, BHEIpEHUE 00BEKTA
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peanusyercs anHoTanuen (@Autowired. Hmxke npuBenen ¢QparMeHT Kiacca

CustomerService ¢ TaKOl aHHOTAILUEH.

CustomerService

@Component
public class CustomerService ({

private CustomerDao customerDao;

QAutowired

public void setCustomerDao (CustomerDao customerDao) {
this.customerDao = customerDao;

}

Metoa main 1 Takol KOH(GUTYpAIUK BBITIISIUT cleayromuM oopasoM. B
HEM HCIIOJIb3YETCS AnnotationConfigApplicationContext ajig TOTHATHS

KOHTCKCTA IPHUIIOKCHU.

AppAnnotation

public class AppAnnotation {
public static void main(String[] args) {
AnnotationConfigApplicationContext context = new
AnnotationConfigApplicationContext (AppConfig.class) ;
CustomerListProcessor customerListProcessor =
context.getBean (CustomerListProcessorImpl.class) ;

ArrayList<Customer> list =
(ArrayList<Customer>) customerListProcessor.getCustomerList ("J") ;
System.out.println() ;
System.out.println() ;
System.out.println ("Customer whith prefix J");
for (Customer x:1list)
System.out.println(x) ;
System.out.println ("Customer 149") ;
System.out.println (customerListProcessor.getCustomerId(149)) ;

[Tomyuunm pe3ynprar.

pesyabTaT

Customer with prefix J

1 Jumbo Eagle Corp Fort Lauderdale
149 John Valley Computers Santa Clara
Customer 149

149 John Valley Computers Santa Clara

6.4 Spring Data JPA

Spring Data gemaetr mpomie co3fgaHWe MNPWIOKECHUN MOAACPKUBACMBIX
Spring ¢ JOCTyNOM K JaHHBIM, TaKUM KakK HEpeJsIMOHHBbIE 0a3bl JAHHBIX, map-
reduction frameworks, oOnauHble cepBUCHI, a TakKe XOpOIIO Kak M K

pensiuoHHbIM 0a3am nanHbIX. B Spring Data Bb1 MokeTe ncnonn3oBath Hibernate,
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Eclipse Link wnm mroGoro npyroro mnoctaBmuka JPA. OueHb HWHTEpPECHBIM
NPEUMYIIECTBOM  SABJISIETCA TO, YTO BBl MOXKETE JEKJIApaTUBHO YIPABIATH
IpaHUIlaMU TPaH3aKIMK, UCTIOIBL3Yys aHHOoTaruio @ Transactional .

B Spring Data JPA MbI ricnions3yeM cieayroliee.

JPA: API nepcucrenTHOCTH Java, KOTOPBIA MPEAOCTABIIACT CHEIU(UKAITNAIO
JUTSI COXPAaHCHWs, UYTEHWs, YMPABJICHHWS TaHHBIMH W3 Bamiero Java-oObekra u
OTHOLIEHUH B 0a3e JaHHBIX.

Hibernate: EcTp pasnmuunbie mpoBaiaepsl, KOTOPHIE pPEATU3YIOT jpa.
Hibernate siBisieTcss onHuM U3 HUX. Tak 4TO y Hac ecTh U Apyroi mposaiiaep. Ho
€CIIM WCIOJIb30BaTh jpa C TMPYXUHOH, 53TO TO3BOJUT BaM B Oyayliem
MEPEKIIOYATHCS HA PAa3HBIX MPOBAKICPOB.

Spring Data JPA: 310 eiie ouH clioit MoBepX jpa, KOTOPBIA MPEOCTABISIET
Spring st o0neryeHus Balien Ku3HH.

Me1 Oynem paccmarpuBaTh Spring Data JPA, kotopas oOecreunBaer
HEKOTOpbIE 3aMeUaTeIbHbIe PYHKIUH.

o Co3znanue ¥ Moiepskanue pero3uTopus, cozpannoro Spring and JPA.

o Tlomnepxka QueryDSL and JPA 3anpocos.

o AyIuT IOMEHHBIX KJIACCOB.

o lloaneprkka makeTHOM 3arpy3Ku, COPTUPOBKU U TUHAMUYECKHUX 3aITPOCOB.

o Tlommepxka XML oToOpakeHHs 11 CYITHOCTEH.

o Cokpaienue pasmepa Kojaa it CRUD omnepamuii ¢ MOMOINIBIO

CrudRepository.

PaccmoTpum Hann TpagMIIMOHHBIN IPUMED.

Crpykrypa npoekra B NetBeans nokazana Ha puc.14.
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Pucynok 14. CTpykTypa npoekra ¢ ucnoJib3oBanuem Spring Data
Spring Data JPA Maven Dependencies MOXXHO YBHIETh B PEIO3UTOPHU
outbaker.

Spring Configuration Classes npuBeneH HIKe.

Spring Configuration Classes

import java.util.Properties;

import javax.sql.DataSource;

import org.hibernate.ejb.HibernatePersistence;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.context.annotation.PropertySource;

import org.springframework.core.env.Environment;

import
org.springframework.data.jpa.repository.config.EnableJpaRepositories;
import org.springframework.jdbc.datasource.DriverManagerDataSource;
import org.springframework.orm. jpa.JpaTransactionManager;

import org.springframework.orm.jpa.LocalContainerEntityManagerFactoryBean;
import
org.springframework.transaction.annotation.EnableTransactionManagement;

@Configuration
@ComponentScan (basePackages = ({
"com.vera.springdata.logical", "com.vera.springdata.sevicies"})

@EnableJdpaRepositories ("com.vera.springdata.repository")
@EnableTransactionManagement
@PropertySource ("classpath:database.properties")
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public class AppConfig ({

QAutowired
Environment environment;

private final String URL = "url";

private final String USER = "parol";

private final String DRIVER = "driver";

private final String PASSWORD = "password";

private final String PROPERTY_ SHOW_SQL = "hibernate.show_sql";
private final String PROPERTY DIALECT = "hibernate.dialect";

@Bean
DataSource dataSource () {
DriverManagerDataSource driverManagerDataSource =
new DriverManagerDataSource () ;
driverManagerDataSource.setUrl (environment.getProperty (URL)) ;
driverManagerDataSource. setUsername (
environment.getProperty (USER)) ;
driverManagerDataSource.setPassword (
environment.getProperty (PASSWORD) ) ;
driverManagerDataSource.setDriverClassName (
environment.getProperty (DRIVER)) ;
return driverManagerDataSource;

}

@Bean

LocalContainerEntityManagerFactoryBean entityManagerFactory() ({
LocalContainerEntityManagerFactoryBean 1lfb =

new LocalContainerEntityManagerFactoryBean() ;

1fb.setDataSource (dataSource()) ;
1fb.setPersistenceProviderClass (HibernatePersistence.class) ;
1fb.setPackagesToScan ("com.vera.springdata.model") ;
1fb.setJpaProperties (hibernateProps()) ;
return 1fb;

}

@Bean

Properties hibernateProps() ({
Properties properties = new Properties();
properties.setProperty
(PROPERTY DIALECT, environment.getProperty (PROPERTY DIALECT)) ;
properties.setProperty
(PROPERTY_ SHOW_SQL, environment.getProperty (PROPERTY SHOW_SQL)) ;
return properties;

}

@Bean
JpaTransactionManager transactionManager() ({
JpaTransactionManager transactionManager =
new JpaTransactionManager() ;
transactionManager.setEntityManagerFactory (
entityManagerFactory () .getObject()) ;
return transactionManager;

« @Configuration — spring annotation onpenensiet Kiacc KOHPHUTypaIyH.
« (@EnableTransactionManagement—mo3Bossier MOJIb30BATEIIO

HCIIOJBb30BATHYIIPABIICHUC TPAH3AKIWAMU B ITPHUITOKCHUU.
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« (@EnableJpaRepositories('com.vera.springdata.repository ")
YKa3bIBA€T KaTaJor, T/I€ MPEICTABICH PEIO3UTOPHIA.

o (@PropertySource(“classpath:database.properties")—yka3piBaeT, 4TO  BBI
xpanute coiictBa bJl B classpath. 3nauenuss u3 sroro daitna OyayT
BHeApeHbI(injected) B mpepeMeHHYI0 OKPYIKEHUS.
daiin database.properties Takoii jxe, Kak B IPEAbIYIIEM ITPOCKTE.

Knacc Customer takxke He u3MeHWICS. TOJIBKO TMEPEMECTHIICS B TMaKET
model, uTo cooTBeTcTBYeT TepMuHOIOTHU Spring Data.

Ha crnenyromeM mare co3aguM perno3uTopuil.

CustomerRepository
import com.vera.springdata.model.Customer;
import java.util.List;
import org.springframework.data.repository.CrudRepository;
import org.springframework.stereotype.Repository;

@QRepository

public interface CustomerRepository<C> extends

CrudRepository<Customer, Integer>{
List<Customer> findByName (String name) ;

}

Kak pabdotaetr CrudRepository .

1. Spring Data urer Bcex Hacienauko CrudRepository u aBroMaTHuecku
TCHEPUPYET IS HUX Je(DONTHBIC pealin3ainu, KOTOPbIC BKITIOYAIOT 0a30BhIC
meTo bl peniosutopust, Tuma findOne, findAll, save u t.1.

2. Spring aBTOMaTHYECKH KOHPUTYPUPYET CION AJI JOCTYIA K JAHHBIM —

JPA (Tounee, ero peanusamuio Hibernate).
3. bnarogaps anHoTtaruu @Repository 3ToT KOMIOHEHT CTAHOBUTCS
JOCTYITHBIM B MPUJIOKCHHH .

B CrudRepository MbI MOXeM BBI3BaTh MHOTO METOJOB 0€3 UX peaTnu3ailiu:

« save
o findOne
o exists

. findAll

. count

o delete

o deleteAll
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Mbl MOXKEM TakKe OMNpelNeIuTh Halll COOCTBEHHbIE MeTOnbl. B Ha3zBaHuu
METOJia JOJDKHBI HCIONB30BaTh CIIELUANIbHbIE KIIOYeBbIe ciioBa mpedukchl “find”,
“order” mepen nmeHem nepeMenHoi. B namem npumepe findByName(String name);

Bo3MO0kHOCTE cO371aBaTh COOCTBEHHBIE METOIBI JOCTYTA K JaHHBIM — OJHA U3
caMbIX BakHbIX ocoOeHHocteit Spring Data JPA, moromy 4YTo 3TO yMEHBIIAET
KOJIMYECTBO PYTHHHOTO Ko/a. Takke yMEHBIIaeTCsl KOJIMYECTBO OMHOO0K, T.K. Spring
METO/IbI YK€ TTPOBEPEHBI MHOTUMH ITPOCKTAMH.

Co3mamuM  KJjacc CEpPBHCOB M OMpEJIeIuM B HEM METOAbl PaboThl C

PCIIO3UTOPHUCM.

CustomerService

@Service

public class CustomerService ({
QAutowired
CustomerRepository<Customer> customerRepository;

@Transactional
public List<Customer> getAllCustomers () {
return (List<Customer>) customerRepository.findAll()

}

@Transactional
public List<Customer> findByName (String name) {
return customerRepository.findByName (name) ;

}

@Transactional
public Customer getById(Integer id) ({
return customerRepository.findOne (id) ;

}

@Transactional
public void deletePerson(Integer customerId) {
customerRepository.delete (customerld) ;

}

@Transactional
public boolean addCustomer (Customer customer) {
return customerRepository.save (customer) != null;

}

@Transactional
public boolean updateCustomer (Customer customer) {
return customerRepository.save(customer) != null;

}

@Transactional anHOTalMsT TMO3BOJIAET METOAY BBINIOJHATBECS BHYTPH

TpaHIAKIUK. SPring 3a00TUThCS 00 yIpaBIeHUH TPAH3AKIIUSIMHU.
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@Service, @Repository anHOTaMu aHaIoru4Hbl (@Component aHHOTAIIUH,
T.€. nogaumercs oun CustomerService.
C110i1 JIOTHKY OCTAJICS TPEKHUM.

MCTOI[ Main He U3MEHMIICS B TOM IIPOCKTC U PC3YJIbTAT TOXKC.

6.5 Spring Data JPA vs Spring JDBC.

Spring JDBC namHoro jerde u npeaHa3HayeH Jjisi COOCTBEHHBIX 3alpOCOB,
M €ciIu Bbl cOOMpaerech MCNOJIb30BaTh Toibko JDBC, TO mywmie ucnosib3oBaTh
Spring JDBC ninis 06pabotku muorocinoBaoctu JDBC.

Ecau BBl XOTUTE c€O34aTh pENO3UTOpPUM, OCHOBaHHbIM Ha JPA s
ocyiiectBieHus: riaaBHbIM oOpazom CRUD omepanuii u He XOTUTE MasiTbCs C
co3nanueM abcrpaktHoro JJAO u peanuzanueii ero uatepdeiicos, To Spring Data
JPA npaBuibHbBINA BEIOOP.

Korma ne cnenyer ucnonb3oBath Hibernate unmu Spring Data JPA? Kpome
Toro, korma maobinon Spring JDBC woxer pabGortate nyumie, uyem JPA
Hibernate/Spring Data?

Ucnons3zyitte Spring JDBC Tosbko Toraa, KOrjja BaM HY>KHO HUCIOJIb30BaTh
MHOT'0 00bEMHEHUN WJIM KOTJ]a BaM HY>KHO MCIIOJIb30BaTh SPring ¢ HECKOJIbKUMU

MOJKIIFOYCHUSIMUA K UCTOYHUKAM JaHHbIX. Kak npaBuiio, uzberaiite JPA s Joins.

3aJaHUAaA K I'J1. 6

1. Co3znaiite cepBepHoe npuioxenue At padbotel ¢ bJ[ Postgres. B BJ]
JOJKHBI OBITH 2 TaOJUIIBI, PeaIU3YIOIINE CBSI3b OJUH KO MHOTHM. [Ipunoxenue
nosxHO BbinosiHATH CRUD onepanuu co Bcemu tabiunamu. Mcnons3yiite Spring
JDBC Template, xondurypanuonnsiii ¢aiin AppConfig, anHOTaIMM I
noaaepxanus loC, unrepdeiic RowMapper.

2. Co3zpnaiiTe cepBepHOE MPUIOKEHUE AHAIOTUYHOE, CO3aHHOMY B 1.1,
HO ¢ ucnoiip3oBanueM hibernate+spring.

3. Co3pnaiite cepBepHOE MPUIOKEHUE AHAIOTUYHOE, CO3IaHHOMY B 1.1,

HO ¢ ucnois3oBanueM Spring Data JPA.
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7. CepBaertsl u JSP

7.1 Web server

WEB cepBep - nmporpamma, KOTopas I€pKHUT COKET cepBepa, MPUHUMAET U
nepenaét nanuele. Yarie Bcero, Al yCKOpeHHs paboThI, cepBep ObIBAeT HAINKCaH
He Ha Java, a Ha KakOM-TMOO JPYroM S3bIK€ IPOrpaMMHUPOBAHMS (HAIpUMEp Ha
C++).

[IpuBenem npumepst WEB cepsepos.

o NCSA — oamH u3 mepBbIX BeO-cepBepoB. Pazpaboran PoOG6om

Makkynom wu3 NCSA (HalMOHANBHBIA IEHTP CYNEPKOMITBIOTEPHBIX

TEXHOJIOTHUH).

o Apache Hogas Bepcuss NCSA 1995 rox.(A PAtCHy Web Serer)

ASF(Apache Software Faundation) ©Obuia cozmana B 1999 roxy u3z Apache
Group B /lemaBape, CIIIA. OtnuuutensHble 4YepThl TpoekToB Apache — 3710
COBMECTHasl pa3paboTKa KoJa W OTKpBITas, mparMaThyHas JuieH3us — Apache
Software License(ASL).

PaccMoTpuMm JHLIEH3UM CBOOOHOTO MPOrPaMMHOI0 00ECTIEUEeHHUS .

[Tpoextel ASF  onanarot nunensueit ASL.

[Ipoekt GNU (GNU ABJSIETCA PEKYPCUBHBIM aKpOHUMOM,
pacmmdposiBaromuMcs, kak « GNU is Not Unix») HMEIOT HECKOJIBKO JTUIICH3UH.

e Oo0mas [Tyonnunas JIunensuss GNU(GPL, General Public License).

e Menee obmas nyoauunas nunensus GNU(LGPL, Lesser General Public

License).

Kommepueckoe IIO He MOXKET coaepKaTb MPOTYKTHI GPL, =HO
koMmMepueckoe 1O moxer conepxkatrh mpoayktel LGPL, uto xapaktepHo st
IPOrpaMMHBIX OMOJINOTEK.

Tomcat nmeet munensuro ASL. Ecan 661 Tomcat 0wt ¢ aunensuein LGPL,
TO €ro MOXKHO OBLIO OBl BCTPOUTH B KOMMEPUYECKYIO MporpamMmy, HO cam Tomcat

HE MOT Obl OBITh MOJU(MULIMPOBAH U BHIMYIIEH KaK MUIATHBINA TPOYKT.
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7.2 KoHTeliHep cepBJIeTOB

KoHTetHep cepBIeTOB — 3TO Cpeaa g BBINOJHEHUS CEPBIIECTOB.
BrlnonHseT cepBiieT, HAMUCAHHBIM B COOTBETCTBUU CO CHEU(PUKALIUSIMHU.

[lpumepoM KOHTEWiHEpa CepBIETOB CIyXuT Web-cepep Tomcat,
pa3pabatbeiBacMbIi U o iepuBaembiii Apache Software Faundation.

Tomcat — mporpaMMHBIA MPOAYKT C OTKPBITBIM HCXOJHBIM KOJOM. Sun
npenoctaBmwia ASF B 1999 ronmy. I[lociemyromue BEpcMH WMEIOT KOJOBOE WUMS
Ctalina. Tomcat — sTanmonHas peanu3aius ceppieToB u JSp. O pabore ¢ Tomcat

HAIIMCAaHO B IIPHIIOKCHUN 2.

7.3 CepBep NpUI0KEHUN
MecTo cepBepa NPUIOKEHUA B apXUTEKType KIHMEHT-CEPBEP IMOKA3aHO Ha

puc.15.

3anpoc SQL

-

A

Cepsep

Knvent NPUNOXEHWIA

B4

CepBep B[] —»

A

A

oTBeT RS

Pucynok 15. CepBep npujioskeHuii U apXuTEeKTypa KJIHEHT.cepBepP

CepBepbl IPUIIOKEHUHN JAIOT Pa3pabOTUUKY CIEAYIONHME BO3MOXHOCTH.

o llenocTHOCTh MaHHBIX W KoAa. Bbijensss OWM3HEC-JIOTUKY Ha OTHCIbHBIN
cepBep WM Ha HEOOJIBIIOE KOJIMYECTBO CEPBEPOB, MOKHO TapaHTUPOBATH
OOHOBJICHHSI M YJIYUYIIEHHUS TPUIOKCHUNH IS BCEX IOJIH30BATEIICH.
OTCYTCTBYET PUCK, UTO CTapash BEpPCUs MNPWIOKEHHUS MOJYYUT AOCTYH K
JAHHBIM UJIM CMOYKET UX U3MEHUTH CTAPbIM HECOBMECTUMBIM 00Pa30OM.

o llenTpanu3zoBaHHAas HACTpOMKa W ynpasieHHE. I3MEeHEeHus B HACTpPOMKax
MPUJIOKEHUS, TAKUX, KaK U3MEHEHUE cepBepa 0a3bl JaHHBIX WM CUCTEMHBIX
HACTPOEK, MOTYT MIPOU3BOAUTHCS LIEHTPAITU30BAHHO.

« bezonacHocTs. CepBep MNPUIOKEHUN AEHUCTBYET KaK IEHTpalibHas TOYKA,

HCIIOJIB3Yysl KOTOPYIO, IMTOCTABIIMKNA CEPBUCOB MOTYT YIPABIATH JOCTYIIOM K
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JAHHBIM M 4YacTSAM CaMHUX MPUJIOKEHUN, YTO CUUTAETCS MPEUMYIIECTBOM
3ammThl. E€ Hamuuume TMO3BOJNSET IEPEMECTUTHh OTBETCTBEHHOCTh 3a
ayTeHTU(UKALUIO C TOTEHUMAIbHO HEOE30MacHOTO YPOBHA KIMEHTa Ha
YPOBEHb CE€pBEpa NPWIOKEHHM, IPU HSTOM JOMNOJHUTEIBHO CKpBIBAS
ypOBEHb 0a3bl JAHHBIX.

o llomnepxkka Ttpan3akumii. KoHeuHbIE MOJIB30BAaTENM INPU ITOM MOTYT
BBIMTPaTh OT CTaHAAPTU30BAHHOTO IOBEJCHUS CUCTEMBI, OT YMEHBUICHUS
BPEMEHHU Ha pa3padOTKy U OT CHUIKEHHUS] CTOMMOCTHU. B TO Bpems Kak cepBep
OPUIOKEHUM  BBINOJHAET MAcCy HYKHOTO TE€HEpUpPOBAHMUS  KOJA,
pa3paboTYuKu MOTYT C(HOKYCUPOBAThHCS Ha OWM3HEC-JIOTHKE.

[Ipumepamu cepBepoOB MPUIIOKEHUH CITyXKaT:
e Sun GlassFish,
e |IBM WebSphere,
e RedHat JBoss Application Server, WildFly
e Apple WebObjects (aurir.),

e Oracle Weblogic Server

7.4 CepBJieThl
CepBiersl — 3T0 Java mporpaMmbl, KOTOPBIE€ BBI3BIBAIOTCA IS
JTUHAMUYECKOTO TEHEPUPOBAHMS KOHTEHTA W MPEJOCTABISIIOT CIOCO0 s
pa3BepThIBAHUS MIPUJIOKECHUS B WHTEPHET. CepBrnetsl SIBJISTFOTCSA
CIIEUAIM3UPOBAHHBIM MexaHu3mMoM Java mis co3ganuss WEB  pecypcos.
B3auMopeiicTBrE KIIMEHTa ¢ KOHTEMHEPOM CEPBIIETOB MOKA3aHO Ha puc. 16.
CepBiieTbl XapaKTepU3yKOTCA TEM, UTO:
e Co3mansr Sun Microsystems.
e Bce cepmiersl peanusytor uHTepdeiic Servlet, koTopselii ompeaenseT
CTaHJAPTHBIN KU3HEHHBIN [IUKJI IPUIIOKEHHUS.

e Kaxplil cepBiIeT MOXXET 00paboTaTh MHOT'O 3alIPOCOB OT MHOTHX KJIUEHTOB.
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Servlet container

o < Call once Servlet
C —
: L call init()
S i service()
K.
Q Call
= S
> Call once destroy()

Pucynok 16. .B3aumoneiicTBue ¢ cepBiieToM

Ha HayansHOM 3Tare Web-nporpaMMupOBaHUs CIIOJIb30BATACH TEXHOIOTHS
Common Gatewey Interface (CGl). Paccmorpum CGI-TeXHOJIOTHIO B CPaBHEHHH C
CEpBJIETAMH.

Henocrarku CGI( Common Gateway Interface)

e Hecrabunsnocts CGIl mporpamMmbl MOKET MPUBECTU K Kpaxy BCEH MaIlTUHBI.

e Jlnga kaxmoro 3ampoca HEOOXOJUMO CO3JIaHHE€ HOBOTO OJK3eMILIApa
PUIIOKEHUS (HOBBIN TTOTOK)

e He mpenocraBisger HUKaKUX CIIYyXO, TOMOTAIOIIUX PEAU30BaTh CUCTEMBI C
MOJACPKKON  mepcoHam3anuu  (MOJAEpKKAa  OMO3HABAaHUSA  KJIMEHTA,
NpeNoCTaBIEHUE JOCTyNa K CpeICcTBaM TOMJIEPKKH TMOJIh30BATEIHCKON
uHOpMaIMK, 3ampeT J0CTyna K MPUIOKCHHUIO  aBTOPU30BAHHBIM
MOJI30BATENISIM, XpaHEHWE B TPWIOKEHWH WH(POpManuu Tepuoja
BBITTOJTHCHHS ).

B cBs3ke ¢ web-cepsepom paboraer 0a3oBbIii cepBier. VIMEHHO emy
OTMPABIIAECT CEPBEpP MaHHBIE W OT HErO € IMOJIy4aeT OTBET, OTIPABIISEMbII
knueHty. daktudecku, 6a30BbI cepBieT sABiIsgeTcs "Mo3rom" cepBepa. OcHOBHAs
(GYHKIIAS 3TOTO CEpBIIETA - MPOYUTATh 3alPOC KIMEHTa, pacmm@poBaTh €ro U, B
COOTBETCTBUHMH C pacmii(PpoBKOM, mepenaTh padoTy CEPBIETY, OTBEUAIOIIEMY 3a

ATOT THM 3arpanimBaemMoil uHdopmanuu. 3a4acTyro, I JOCTUXKEHUS CKOPOCTH,
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poJib 0a30BOro cepBiieTa UrpaeT caM cepBep. MIMEeHHO 1o Takoi cxeme paboTraer

Tomcat.

Servlet container

A

——request——p| 5a30BbIli CEPB/NET |<¢———response

-respons
I—default—>| JSP servlet l_

xample1—>| examplel serviet l—‘
xample2—>| example2 serviet i—

Client

request

web-server

\

Pucynok 17. Cxema padoThI cepBJIETOB U cepBepa

Ha pucynke 17 m3obOpakeHa cxema Iepenadd BBI30BOB (request) W OTBETOB
(response) Mex Iy cepBepoM U cepBieTaMu. [laHHas cxema uzoopakaet padotry HTTP
cepBepa, KOTOpBI MMeeT Heckosibko JSP crpanuiy u aBa pecypca "/examplel" u
"/example2", 3a 06pabOTKy KOTOpBIX OTBEYacT aBa cepmiera - "examplel servlet" u
"example2 servlet" cOOTBETCTBEHHO.

Pa36epém moiaroBo To, 4TO U300pAKEHO HA PUCYHKE:

1. KJIMCHT MOJICOEIUHSAETCS K CEPBEPY
2. cepBep nepenaét 3ampoc (request) 6a30BOMy CEpBIIETY.
3. 0a30BbIi cepBieT BerueseHseT u3 3anpoca URI pecypca

e ccmm URI ykaseiBaer Ha "/examplel", to 3anpoc nepenaéres ceppuety "
examplel servlet ", xoTopslii, B JanbHelIieM, U oOpabaThIBa€T 3TOT
3armpoc.

e ccom URI ykaseiBaer Ha "/ examplel", cepBep mnepema€r 3ampoc
cepsiery "example2 servlet"/

® BO BCEX OCTAJIBHBIX CITydasx 3ampoc nepenaércs moxyio "JSP serviet”.

4. CEpBJIET, KOTOpOMY OBUIO MepeJaHo yIpaBieHHe, oOpadaTbiBacT

JaHHbIE, CO3/1a€T OTBET (response), Mocjae Yero OTBET OTChIIAETCSl 00paTHO Oa30BOMY

CEepBIIETY.
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5. 0a30BbI cepBIeT, HE oOpabaTbiBasg TMOJy4YEHHBIE JaHHBIC, TYT K€
HepechlIaeT UX 00OPaTHO CEPBEPY

6. cepBep BBIIAET TaHHBIC KIHUCHTY

Takum oOpa3oM, JoCTHTAaeTCs pa3zdueHue 3amadu 00pabOTKHM 3ampoca Ha
JIOTUYECKHE YacTH, 32 KOKIYI0 U3 KOTOPBIX OTBEYaeT CBOWM Moayib. Ha camom nerne,
cTyneHe B 00pa0oOTKe 3ampoca MOXeT ObIThb ropazgo Oosbmie. K mpumepy, 3a

meToabl "GET" u "POST" moryT oTBe4aTh pa3Hbie MOAYJIH.

7.5 Java server page JSP.

JSP (Java server pages) — 3TO TEXHOJOTIHS, KOTOpas I03BOJIIET BHEIAPSATH
Java-xkon, a Takke EL (expression language), B CTaTU4HOE COJEPIKUMOE
ctpanuisl. [lo3Bossitomas Takxke BeO-pa3pabOTUMKaM TUHAMUYECKH TE€HEPHUPOBAThH
HTML, XML u ppyrue BeO-ctpanuiibl. JSP siBnsieTcss COCTaBHOW 4YacThIO €IMHOM
TEXHOJIOTUU cO3J1aHusl Ou3Hec-npuiioxenuil J2EE.

OcHoBHas 4yactb JSP crpanuubsl 370 HTML, B KOTOpYIO BCTaBJISIOTCS TETH C
JTUHAMHYECKUM COJEPKUMBIM.

7.6 IIpocThble npuMepsI C UCII0/Ib30BAHUEM CEPBJIETOB U JSP

PaccmoTpuM mpocrenmmi npuMep € HMCHOJIB30BAHUMEM CEPBJIETOB. B 3TOM
pUMepe HE UCIIOB3YETCsl COOPIIMK Maven, T.K. He3aueM.

CtpykTypa mpoekTa IpuBeieHa Ha puc. 18.

: [+l Beb-ctpaHuubl
. -l META-INF
S] context.xml
=-1)) WEB-INF
L‘Zvl, web.xml
@] index.jsp
= | [y MakeTsl McxoaHbIX haiinos

=[5 <nakeT no ymonyarmo >
|$] Echoserviet.java
“[&] Helloserviet.java
<+ £ Bubnuotexu
-1 &  ®aitnbl HACTPOKK
- [@) MANIFEST.MF
i [S] context.xml
]_1:,3, web.xml

Pucynoxk 18. CTpykTypa npocToro npumMepa ¢ uinoJib30BaHueM cepBJjieToB u JSP

B crpykrype Web-mpoekToB mosBiseTcsl mamnka «BeO-cTpaHHUIbB), HO

KaTaJjor Ha JUCKe Ha3blBaeTca «weby», mpuset pycckoi Bepcun NetBeans. Ilanku
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META-INF u WEB-INF — conepxanue u onucanue Web mpunoxenus. META-

INF conepxut daitn context.xml ¢ conepskannem

context.xml

<?xml version="1.0" encoding="UTF-8"?>
<Context antiJARLocking="true" path="/WebApplicationl"/>

IMyte «WebApplicationl» — pgoctym k Bamemy Web-mpunoxkeHuo.

PesynbTaT mokaszan Ha puc.19.

~

@ Mail.Ru X G Bxog-Go X G Google i X Hosas sknaaka X J 4Waystc X G aetopnep X [ ISP Page

- C 0O @ localhost:8084/WebApplicationl)

Hello World!

Pucynok 19. Pe3yabTar padoTsl npumepa
[Tarka WEB-INF conmepxut ¢aiin Bxoga B Web — mputokenue — web.xml, eciu
Balll IPOEKT HE HACTPOEH Ha MCIIOJIb30BAHHE KOH(PUIYPALMOHHBIX KJIACCOB U
aHHOTAIIUI.

PaccmoTrpum web.xml,

web.xml

<?xml version="1.0" encoding="UTF-8"?>
<web-app version="3.0" xmlns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app 3 0.xsd">
<servlet>
<servlet-name>HelloServlet</servlet-name>
<servlet-class>HelloServlet</servlet-class>
</servlet>
<servlet-mapping>
<servlet-name>HelloServlet</servlet-name>
<url-pattern>/HelloServlet</url-pattern>
</servlet-mapping>
<session-config>
<session-timeout>
30
</session-timeout>
</session-config>
</web-app>

Bce, uro Hammcano mo Tera <servlet>, mMUIIETCS C TMOMOIIBIO CPEab
netbeans wim apyroi. OTa cxema, BO3MOXHO, yCTapena W B JIPYTrUX MpuUMepax
MOSIBUTCA IPYroM Kol Wiu OyAeT OTCyTCTBOBaThH web.xml.

B Tere <servlet> nuiercst uMs cepBiieTa M MOJIHOE UMsI Kilacca cepiiera. B

tere <servlet-mapping> mnwmmetcs <url-pattern>/HelloServlet</url-pattern>.
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/HelloServlet — url - myTts k cepBiery ¢ umeHem HelloServlet. Pe3yasTaT paboTh

HelloServlet nokasan Ha puc.20.

g v w

Mail.Ru: nouTa, nouck 8 usT X G Bxoa - Google AxkaynTer X G Google fluck: exoa & cucter, X [ Servlet HelloServiet X

“ C 1} © localhost:8084/WebApplicationl/HelloServiet
Servlet HelloServlet at /WebApplicationl

Servlet HelloServlet say hello

Pucynoxk 20. Pe3yasTaTt padorsl HelloSevlet

Paccmotpum kinaccel EchoServlet u HelloServlet.

EchoServlet, HelloServlet

import java.io.IOException;

import java.io.PrintWriter;

import javax.servlet.ServletException;

import javax.servlet.annotation.WebServlet;
import javax.servlet.http.HttpServlet;

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServletResponse;

@WebServlet (name = "EchoServlet", urlPatterns = {"/EchoServlet"})
public class EchoServlet extends HttpServlet {

protected void processRequest (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
response.setContentType ("text/html;charset=UTF-8") ;
PrintWriter out = response.getWriter() ;
try {
out.println("<html>") ;
out.println("<head>") ;
out.println("<title>Servlet EchoServlet</title>");
out.println("</head>") ;
out.println("<body>") ;
out.println("<hl>Servlet EchoServlet at " +
request.getQueryString() + "</h1>");
out.println("</body>") ;
out.println("</html>") ;
} finally {
out.close() ;
}
}

@Override
protected void doGet (HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException ({
processRequest (request, response);
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@Override
protected void doPost (HttpServletRequest request, HttpServletResponse
response)
throws ServletException, IOException ({
processRequest (request, response) ;

@Override
public String getServletInfo() {
return "Short description";

}

Knacc EchoServlet nacnemyet HttpServlet u MokeT cUMTATHCS CEPBIICTOM.

Bwmecto 3amucu B daiin web.xml ucnonb3yercst aHHOTaIUS @WebServlet (name =
"EchoServlet", urlPatterns = {"/EchoServlet"}).

Meton Processes requests HCMoONb3yeTcss Ajis 00OMX METOJOB MOCBHUIKH
oomenut HTTP — GET u POST. Ilepemennas request COAEPKUT 3ampoc,
nepemMeHHasi response — orBeT. Mbl He OyneM JeTaldbHO OMHCHIBATH METObI
kiaccoB HttpServletRequest u HttpServletResponse. Ckaxem,
TOJIBKO, YTO €CJIM CIOCOO0 MOCBUIKK coobmienust  Get, TO CTPOKY COOOIICHUS
MOXKHO cuMTaTh MeTomoM request.getQueryString(), a eciu Post, To mMeromom
request.getParameter("*name™).

[Ipumep mnocbulkKM cooOmieHus: MeroaoMm ‘‘get”. Pe3ymbrar MOCHUIKH

cooO1eHust MmetogoM ‘‘get” mokasan Ha puc.21.

[@ Céopras Poccum no dytbonywrs X [ Serviet ReadGetServiet X u

& f} @ localhost:8084/WebApplication1/ReadGetServiet?]_love_you

Servlet ReadGetServlet at I love you

Pucynok 21. Pe3yabTaT nocbUIKM cOO0IIEHNsI METO/I0M “get”
[TpuBenem onmcanue cepriera HelloServlet, onpenenenue koToporo 3axano

B ¢arine web.xml,

HelloServlet
public class HelloServlet extends HttpServlet {

protected void processRequest (HttpServletRequest request,
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HttpServletResponse response)
throws ServletException, IOException ({
response.setContentType ("text/html;charset=UTF-8") ;
PrintWriter out = response.getWriter();
try {
out.println ("<!DOCTYPE html>") ;
out.println("<html>") ;
out.println("<head>") ;
out.println("<title>Servlet HelloServlet</title>");
out.println("</head>") ;
out.println ("<body>") ;
out.println("<hl>Servlet HelloServlet at " +
request.getContextPath() + "</hl>");
out.println("<hl>Servlet HelloServlet say hello " +"</h1>");
out.println ("</body>") ;
out.println("</html>") ;
} finally {
out.close() ;
}
}

//onpenenennss meronor doGet m doPost He NPUBOOSTCS OJIsI KPaAaTKOCTH

®opmupoBate html — cTpanumel B Kome mporpaMmbl HeynoOHO. Jlis

YIPOIICHUS CO3JaHMs JMHAMUYECKUX WED-cTpaHuI[ ciayxar cTpaHuibl jSp (Java

server pages).

HpOIIOJDKI/IM Halll IMIPpUMCP C 3JICMCHTApPHBIM CCPBJICTOM.

Jlo6aBum B mipoekT echojsp.jsp, KOTOPBINA OyJeT HAXOAUTHCS B MPOCKTE TaM

xe, rae index.jsp.

echojsp. jsp

<%@page contentType="text/html" pageEncoding="UTF-8"%>
<!DOCTYPE html>
<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>JSP Page</title>
</head>
<body>
<hl1>Echo</hl1>
<div>
<h3>Echo: ${Echo}</h3>
</div>
</body>
</html>

EnuHcTBeHHOE OTiMune naHHoro (aiina ot daita html — ${Echo}. D10 n

ecTh quHamMu4deckas yacthb. Echo Oyner nepenano u3 cepriera ReadEcholsp.

ReadEchoJdsp

@WebServlet (urlPatterns = {"/ReadEchoJsp"})
public class ReadEchoJsp extends HttpServlet {
protected void processRequest (HttpServletRequest request,
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HttpServletResponse response)

throws ServletException, IOException ({
response.setContentType ("text/html;charset=UTF-8") ;
request.setAttribute ("Echo", request.getQueryString())
String address = "echojsp.]jsp";
RequestDispatcher dispatcher

= request.getRequestDispatcher (address) ;

dispatcher. forward (request, response) ;

B stom cepmiere ¢dopmupyercs request C MOMOIIBIO METOMA
setAttribute. IlepBbIii mapameTp B 3TOM MeToje JoJbkeH coBnanath ¢ ${Echo}. B
${Echo} mbI momMernaem cTpouky 3ampoca. Jlanee ycraHaBiIMBaeM aJipec CTPaHUIIBI
jsp u metonom dispatcher.forward nepecruiaem Bce u3 request’a B response, T.€.
echojsp.jsp.

PesynbsTaT npencraBiieH Ha puc 22.

G Google Auck: sxoa 8 cucTemy X | € Postman X [} JSPPage X

e (& 0 @ localhost:8084/WebApplication1/ReadEcholsp?l_love_you

Echo

Echo: I love you

Pucynok 22. PesyabraTt padorsl ReadEchoJsp

[TpuBeaeM mpuMep ¢ MOCBUIKON COOOIICHHS U3 JSP CTPaHHUIBI METO0M POSt

U peanu3aiueii «axo». daiin echojsp post.jSp mpuBeacH HIKE.

echojsp post.]jsp

<%@page contentType="text/html" pageEncoding="UTF-8"%>
<!DOCTYPE html>

<html>
<head>
<meta http-equiv="Content-Type" content="text/html; charset=UTF-8">
<title>JSP Page</title>
</head>
<body>

<hl>Hello World'</hl>
<form name="inputName"
action="http://localhost:8084/WebApplicationl/ReadEchoJsp" method="POST">

<input type="text" name="name" value="" />
<input type="submit" value="submit" name="submit" />

</form>

<hl>Echo</hl>

<div>
<h3>Echo: ${Echo}</h3>

</div>

</body>
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| </html>

[IpuBenem mpumep 3ampoca (cM. puc. 23).

o4

~

G Google fluck:sxoas cuctemy X | @ Postman X [ JSPPage

&« > C 0 @ localhost:8084/WebApplicationl/echojsp_post.jsp

Hello World!

Student || submit |

Echo

Echo:

Pucynoxk 23. IIpumep 3anpoca echojsp_post.jsp

U pe3ynbTaT 0TBETA ITOKa3aH Ha puc. 24.

G Google Auck: sxoa & cuctemy X ‘ € Postman X [ JSPPage

& C 1 @ localhost:8084/WebApplicationl/ReadEcholsp

Hello World!

| submit |

Echo

Echo: Student

Pucynok 24. Pe3yabTaT oTBeTa €Ch0jSp_post.jsp

Ha »ToM MBI 3akoHUYMM PACCMOTPCHHUC OJICMCHTAPHbBIX MOHATH web-

MPUJIOKEHUH Ha java.

OO0BIYHO, KaK MbI BUJIEIH B MPEABIIYIINX pa3fienax, s YIPOUICHUS CO3JaHus
MPWIOKEHUN UCTIONB3YIOTCS OUOIMOTEKH WK (GpelMBOPKU. AHAJIOTUYHO MOCTYMAOT

U ¢ web-npunoxenusmu. PaccMoTpum paiiMBopk Spring utst web-TipriioxkxeHmii.

3agaHuda K 1J1. 7
1. Hanummure cepBner, KOTOpbIA BEIBOAUT 3ar0JIOBOK 3ampoca.
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2. Hamnumure cepBiier, KOTOpBIM BO3BpallaeT KOJIMYECTBO OallT B
OTIIPaBJICHHOH CTPOKE.

3. Hamnumure JSP crpanuily, koTopasi moBTOsieT ceOsl BBEACHHOE YHCIIO
pas.

8. Spring MVC

@peiimBopk Spring MVC obecnieunBaer apxutektypy narrepHa Model — View —
Controller (ITpeacraBnenne — Mogenr — KoHTposuiep) npu momomiu ciabo CBsI3aHHBIX
rOTOBBIX KOMIOHEHTOB. [larrepp MVC pasnenser acmeKkTbl NPUIOKEHUS (JIOTHKY BBOJA,
ousHec-noruky u soruky Ul), obecrieunBas mpu 3ToOM CBOOOTHYIO CBSI3b MEXKTy HUMH.

Model (Mopenb) uHKancyaupyer (0ObEAMHSET) MaHHBIC MPHUJIOXKCHHS, B IIEJIOM OHHU
oyayt cocrositk u3 POJO (Plain Old Java Object —Crapbie 106pbie Java-o0beKThI) MM OUHOB.

View (IIpencraBienue, Bua) oTBedaer 3a OTOOpaKEHHE MTaHHBIX MOJECIH, — Kak
npaBuio, renepupys HTML, kotopbie MbI BUMM B CBOEM Opaysepe.

Controller (Koutposuiep) obpabarbiBaeT 3arpoc 10JIb30BATEJI, co3maér
COOTBETCTBYIOIIYIO MOJIeb U niepenaét e€ st oroopaxkerus B View ([Ipencrasnenue). Jlornka

pabotsl Spring MVC npezacraBneHa Ha puc.25.

—Request—p| —Delegate request——p»
DispatcherServiet Controller
-4¢—Response—
¢—Delegate to Model—
@ A
n o
5 S
=1 5
o o
— ()}
() £
g 3
[} ©
[0 o
Y
View Pages

Pucynok 25. Jloruka padorst Spring MVC

Best normka pabotsl Spring MVC moctpoena Bokpyr DispatcherServlet,
KOTOpbIi npuHuMaeT U obpadareiBaeT Bce HTTP-3ampocsk! (u3 Ul) u oTBeThl Ha
Hux.  DispatcherServlet  paGotaer co  cieayomuMu — KOMIOHEHTaMHU:

HandlerMapping, koutposiep, ViewResolver, npeacrasienue.
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Huxe INpHUBCACHA IIOCJICAOBATCIbHOCTD CO6I>ITI/II>1, COOTBCTCTBYIOIIAsA

BXOJISILLIEMY HTTP-3anpocy:

e [locne momyuenns HTTP-3anpoca DispatcherServlet oOpamiaercs x
untepdeiicy HandlerMapping, koTopelii  ompenenser, Kakou
KOHTPOJIIEP JOJDKEH OBITh BBI3BaH, MOCIE YETO, OTIPABIISIET 3aIIPOC B
HY)KHBI KOHTPOJLIEP.

o KoHTpoiiep NPUHUMAET 3alpoC M BBI3BIBAET COOTBETCTBYIOIINI
cinyxeOHbiit Meton, ocHoBaHHbIM Ha GET wnm POST. Bri3BanHblii
METOJI OTpEESeT JTaHHbIE MOJIeNM, OCHOBAHHBIE HA OMpEEIEHHOM
OusHec-noruke W Bo3Bpamaer B DispatcherServlet — ums
npencrasicHus (View).

e [lpu mnomomm wuHTepdeiica ViewResolver DispatcherServiet
OTpEeJIeNIsIeT, KaKkoe TPEICTaBIICHUE HY)XHO HCIOJIb30BaTh Ha
OCHOBAHUH MOJTYYCHHOTO UMEHH.

e [Ilocne Toro, kak otoOpaxkenue (View) cosnan, DispatcherServlet
OTTpaBiIsieT NaHHble Mojenu B BHUjE aTpuOyTOB B MPEACTABICHHE,
KOTOPBIM B KOHEYHOM UTOT€ OTOOpakaeTcsi B Opaysepe.

Bce BhllleynmoMsHyThIE KOMIIOHGHTHI, a wuMeHHO, HandlerMapping,
Controller " ViewResolver, SIBJISTFOTCST JacTsAMU uHTepderica
WebApplicationContext  extends  ApplicationContext, ¢  HEKOTOPBIMHU
JIOTIOJTHUTEIbHBIMU ~ OCOOEHHOCTSIMU, HEOOXOAMMBIMH JUIsl  cO3JaHusi web-
MPUJIOKEHUM. Bce  MpoeKkThl  HaHHOTO  pasfena MOXKHO — CKadaTrh €

https://bitbucket.org/w2lvera/springmvcsimple/src/master/.

8.1 Spring MVC Hello Word
PaccmoTpum nipocreiitiee npunoxkenue Spring MVC.
CBs13b MPUIIOKEHUSI ¢ WED MOXXHO BBIMIOJIHUTH 2 COCO0AMH— C TIOMOIIIBIO

daitna Xxml nim ¢ momomrsio class Config.
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https://bitbucket.org/w2lvera/springmvcsimple/src/master/

[IpuBenem npumep c daitiom Xml. CtpykTypa npoekTa mpeacTaBieHa Ha

puc.26.

& Q—J mvc_xml
g Beb-ctpanuubl (fmvec_xml)
. -0 METAINF
|<_—>'] context.xml
=), WEB-INF
G- lib
L) views
; @ hello.jsp
L:_?, spring-serviet. xml
[E web.xml
:* {3 NaKeTbl MCX0AHbIX KOAOB
: =[5 com.vera.mvc_xml.controller
{&] HelloController.java
G-y Apyrue ucxoaHsie daiinsl
Gt g 3aBUCMMOCTH
[ g 3asuomocTu Java
£ g Oaiinbl npoekTa

Pucynok 26. Ctpykrypa npoekrta Spring MVC ¢ ¢aiiiom Xml
®aitn  web.xml, xoTopmiii ocymiecTBiIsIeT oTOOpaxkeHue Web,

IMpCaACTaBJICH HHUIXKC.

web.xml

<?xml version="1.0" encoding="UTF-8"?>
<web-app xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://java.sun.com/xml/ns/javaee"
xsi:schemaLlocation="http://java.sun.com/xml/ns/javaee
http://java.sun.com/xml/ns/javaee/web-app 3 0.xsd"
id="WebApp ID" version="3.0">
<display-name>mvc_xml</display-name>

<!-- Add Spring MVC DispatcherServlet as front controller -->
<servlet>
<servlet-name>spring</servlet-name>
<servlet-class>
org.springframework.web.servlet.DispatcherServlet
</servlet-class>
<init-param>
<param-name>contextConfigLocation</param-name>
<param-value>/WEB-INF/spring-servlet.xml</param-value>
</init-param>
<load-on-startup>1</load-on-startup>
</servlet>

<servlet-mapping>
<servlet-name>spring</servlet-name>
<url-pattern>/</url-pattern>
</servlet-mapping>

</web-app>

OpeiiMBOpPK TMOMBITAETCS 3arpy3uTh KOHTEKCT TPWIOKEHHS u3 (Qaina ¢

umeHeM [servilet-name]-servlet.xml, Haxoasimerocs, B HaleM cily4ae, B KaTajiore
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mvc_xmI/WEB-INF. Y wnac ator daiin Oyaer HaswiBaThes Spring-serviet.xml.
Haspanme karajora BeO crpanuipi(/mvc_Xml) Oepercs U3 CIEAYIOIIHUX TErOB

daiina pom.xml.

pom.xml

<plugin>
<artifactId>maven-war-plugin</artifactId>
<version>3.0.0</version>

<configuration>
<warSourceDirectory>mvc_xml</warSourceDirectory>
</configuration>
</plugin>
Jlanee Tr <servlet-mapping> yka3wsiBaeT, Kakwe BeO-ajapeca

oOpabatbiBatoTcsi kakuM DispatcherServlet'om. B wnamem cinywae, Bce HTTP-
3alpochl, He TPeOyIOT JOMOJHHUTEIBHBIX aapecoB. Jlocrtatouno url -
localhost:8080/mvc_xml.

Tenmepp JnaBaliTe mpoBepuM KoHpuUrypamuio st Spring-serviet.xml,

pasmeniénnyto B katanore Beb crpanunbi(/mve xml) /WEB-INF:

spring-servlet.xml

<?xml version="1.0" encoding="UTF-8"?>
<beans:beans xmlns="http://www.springframework.org/schema/mvc"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:beans="http://www.springframework.org/schema/beans"
xmlns:context="http://www.springframework.org/schema/context"
xsi:schemaLlocation="http://www.springframework.org/schema/mvc
http://www.springframework.org/schema/mvc/spring-mvc.xsd
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://www.springframework.org/schema/context
http://www.springframework.org/schema/context/spring-context.xsd">

<annotation-driven />
<context:component-scan base-package="com.vera.mvc_xml.controller" />

<beans:bean
class="org.springframework.web.servlet.view.InternalResourceViewResolver">
<beans:property name="prefix" value="/WEB-INF/views/" />
<beans:property name="suffix" value=".jsp" />
</beans :bean>

</beans:beans>

OTMmeTuM crenyroue BaKHbIE CBOMCTBA KOH(UTYpaLIUU.

1.  annotation-driven yKa3biBaeT DispatcherServlet, uto Controller
classes Hano uckarth ¢ ucnosnbp3oBanueM anHorauuu @Controller.

2. context:component-scan YKa3biBaeT DispatcherServlet rue nckars

KJIaCChbl KOHTPOJIJIECPOB.
86



3. bun InternalResourceViewResolver IIOKAa3bIBACT, rae
pacIoJIOKEHbl CTPaHUIBl  VIEW M WX pacimupeHue. MeToasl KOHTpoJuiepa
BO3BpAIIAlOT UMs CTPaHMIIBI VIEW, a 3aTeM K 3ToMy UMeHH jaoOamisiercs Suffix
s hopMHUpOBaHUS VIEW page, UCrosb3yeMoi i OTBETA.

DispatcherServlet otnpaBnser 3ampoc KOHTpoJuUIepaM [JIsi BBINOJHEHHUS
onpenenéHHpix (QyHkiuid. AnHOTanus (@Controllerannotation yka3bIBaeT, 4TO
KOHKPETHBIN KJacc sBIsIeTCS KOHTposuiepoM. AHHoTauusa (@RequestMapping
ucronb3yercs i ManuHra (cBsassiBaHusi) ¢ URL jnst Bcero kiacca wmnm s

KOHKPETHOT'O METOoj1a 00paboTuuKa.

HelloController

import org.springframework.stereotype.Controller;

import org.springframework.ui.ModelMap;

import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;

@Controller
public class HelloController {

@RequestMapping (value = "/", method = RequestMethod.GET)
public String printWelcome (ModelMap model) {

model.addAttribute ("message", "Spring MVC - Hello World");
return "hello";

OTMmeTuM, 4TO KI1acC KOHTPOJUIEP BBIIOJIHAET CACAYIOIINE TEHCTBHS.

o BreiBaeT Meroabl. BHyTpu METOIOB MOKHO BbI3BaTh JPYTHE€ METOBI,
orpeaensonue OU3HeC-JTOTUKY MPUITOKEHHUS.

e Mogens (Model) co3maercss Ha OCHOBaHWUM 3aJJaHHOM OW3HEC-JIOTHUKH.
MosxHo 100aBisATh aTTpuOyThl Monenu, koTopsie OyayT n100aBieHbl B Bug
(View). B mpumepe Boitie co3mpaércst Mojenb ¢ aTpudyToM «messagey.

o B nmanHOM mpumepe MeTOI printWelcome BO3BPAILlA€T UM View B BuIEC
cTpoku String — «helloy.

e 3ampoc K MeTOAy printWelcome OyneTr ocymecTBisaTees Metonqom Get ¢ URL
COBMAAIONTUM C UMeHEeM war ¢aiia.
Ocrayiochk co37aTh OTOOpaKeHHUE —VIEW.,

[TousiTHO, uTO OHO OyneT umeTh ums /WEB-INF/views/hello.jsp.

] hello.jsp
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<%@ page language="java" contentType="text/html; charset=UTF-8"
pageEncoding="UTF-8"%>
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c"%$>
<%@ page session="false"$%>
<html>
<head>
<title>Home</title>
</head>
<body>
<hl>Message : ${message}</hl>
</body>
</html>

${message} O3HAuaeT, YTO OYJET BbHIBEJCHA CPOKA U3 MOJIEIU C aTpUOyTOM
message.

Spring MVC mnoaiepKHBaeT MHOKECTBO THIOB VIEW IS pa3IndHbIX
TEXHOJIOTHI oToOpaskeHus ctpaHuiibl. B Tom uncne — JSP, HTML, PDF, Excel,
XML, Velocity templates, XSLT, JSON, kananst Atom u RSS, JasperReports u
npou. Ho uame Bcero ucnonb3yroTcst 1mabnonsl JSP, HanvcaHHble MpU TTOMOIIU
JSTL.

Ha pwuc.27 mnpenctBicH pe3yibrarT padoTel Web npuiokeHus. BbiBog
ocymectBisier hello.jsp. Joctym k kouTposiepy mo Url ompeneneHHOMYy B

AHHOTAIlUM @RequestMapping (value = "/").

< C 0 @ localhost:8080/mvc_xml/

Message : Spring MVC - Hello World

PucyHok 27. PesyabTaTt padoTnl WED NpHJI0KeHHSs
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[TpuBenem npumep c config class.

CTtpykTypa nmpoekTa npecTaBiieHa Ha puc.28.

= @ mvc_config
i £l Beb-crpaHuupl (fmvc_config)
@[}, META-INF
5[} WEB-INF
- b
=) L views
(] hello.jsp
| MaKeTbl NCXOAHBIX KOAOB
» ‘—‘Ej com.vera.mvc_config.config
: :--BQ WebConfig.java
=-[5 com.vera.mvc_config.controller
. [&| HelloController.java
By Apyrue ucxoaHsie daiins

[ g 3aBucMMOCTM

- g 3aBucumocTH Java

=g ®aiinbl npoexTa
(%] pom.xml

Pucynok 28. Ctpykrypa npoekra ¢ kjiaccom config

B mpoekre B yactu «Beb cTpaHuipny oTcyTcTBYIOT XMl (haiibl. Bmecto Hux
nosiBuIIcs Katanor mve_config.config. B aToM kaTtanore riaBHbIM KJIacCOM SIBIISIETCS
WebApplnitializer, T.K. OH HacJeayeT
AbstractAnnotationConfigDispatcherServletinitializer. OToT  KJIacC ~ MOXKHO

chopMHpPOBaTh PA3TMYHBIMU criocoOamu. [lokakem mpocTeHIIHiA.

WebAppInitializer

import org.springframework.web.servlet.support.
AbstractAnnotationConfigDispatcherServletInitializer;

public class WebAppInitializer extends
AbstractAnnotationConfigDispatcherServletInitializer {

@Override
protected Class[] getRootConfigClasses () ({
return new Class[] { WebConfig.class };

}

@Override
protected Class[] getServletConfigClasses() {
return new Class[0] ;

}

@Override
protected String[] getServletMappings () ({
return new String[] { "/" };

}
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[Ipu co3maHuy RootConfigClasses HCIOJIB30BAJICA KJIACC KOH@HTypaHHH

WebConfig.

WebConfig

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.ComponentScan;

import org.springframework.context.annotation.Configuration;

import org.springframework.web.servlet.ViewResolver;

import
org.springframework.web.servlet.config.annotation.DefaultServletHandlerConfig
urer;

import org.springframework.web.servlet.config.annotation.EnableWebMvc;
import
org.springframework.web.servlet.config.annotation.WebMvcConfigurerAdapter;
import org.springframework.web.servlet.view.InternalResourceViewResolver;
import org.springframework.web.servlet.view.JstlView;

@Configuration

@EnableWebMvc

@ComponentScan (basePackages = "com.vera.mvc_config.controller")
public class WebConfig extends WebMvcConfigurerAdapter {

@Bean
public ViewResolver viewResolver () {
InternalResourceViewResolver viewResolver =
new InternalResourceViewResolver () ;
viewResolver.setViewClass (JstlView.class) ;
viewResolver.setPrefix ("/WEB-INF/views/") ;
viewResolver.setSuffix(".jsp") ;
return viewResolver;

}

@Override
public void
configureDefaultServletHandling (DefaultServletHandlerConfigurer configurer) {
configurer.enable() ;

}

OTmeTuM crenyrolre BaKHbIE CBOMCTBA MPEICTaBICHHON KOH(MUTYpaIIUH.

e QConfiguration AaHHOTAlUs TOBOPUT O TOM,YTO 3TOT KJIACC SIBJISIETCS
KOH(UTYypaIIMOHHBIM.

e (@EnableWebMvc aHHOTAIlMs TOBOPUT O TOM, YTO HMCIOJIB3YyETCS (PperiMBOpPK
mvc.

e QComponentScan yKa3biBaeT DispatcherServlet rae nckate OMHBI MpOEKTAa.
B nanHOM ciydae KkOHTpoJsuiepa.
OcranbHblil (aiapl HE M3MCHHWIIMCh M OCTAJIUCh Kak B MpoekTe MvC_Xml.

PesynbraT paboThl MPOEKTA TaKkKe HE U3MEHUIICS (CM. puc.29).
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— C 1 @ localhost:8080/mvc_config

Message : Spring MVC - Hello World

Pucynok 29. Pe3yabraT padotbl npoekra c config class

8.2 RestServicies

Web Service mnpemocraBiseT HeoOpaObOTaHHYIO HHOOpPMALMIO U
WCIIONIB3YETCSl TPWIOKCHUSIMUA. OTH TPWIOKEHHS OTOOpaKaroT JaHHBIC B
COOTBETCTBUHU C TPEeOOBAHUSAMHU KOHKpeTHOro Web caiita. JlaHHbIe MOTYT OBITH
MIPOAHAIM3UPOBAHBI U TepepabOTaHbl Mepea TeM, KaK BEPHYTh WX KOHCYHOMY
noJsib3oBatenio. JJanusie 00braHO Bo3BpamaoTcs B popmare XML nmu JSON.

RESTful Web Service sto Web Service, mammcandblii Ha OCHOBaHHH
cTpykTypsl REST.

REST ( REpresentational State Transfer)(2000 rox) ompexaenser mnpaBuiia
apXUTEKTYpPHI JJIs Au3aiiHa BeO cepBUCOB. [IpuBeneM deThipe OCHOBHBIX IMpaBUia
IM3aiHa.

e lcnonwn3oBath ssBHBIE MeTOAEI HT TP

e He umeer cocrosiHus

e OrobOpaxaer cTpykTypy namok kak URIS

o [lepenaua JavaScript Object Notation (JSON), XML unu o6oux.

RESTful Web Service mmpoko wucmonb3yercs ¥ 3aMeHSCT BeO CEpPBHUCHI,
koTopbie ocHoBbIBaMCch Ha SOAP u WSDL. RESTful 3anmMaer mano mecra u
€rO0 JICTKO PaCIIMPATH U MOICPKUBATS.

B REST apxutektype ornpeaenens! npasuia st metogoB HTTP.

o UToOBI co3maTh pecypc Ha CepBepe, BaM HYKHO HCITOJIB30BaTh METO]]

POST.

o Jlna monydenus pecypca, ucnonssyiite GET.
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o UTOOBI MOMEHATH COCTOSIHUE Pecypca WU OOHOBHUTH €0, MCIOJIb3YHTE
PUT.

o UYToOBI OTMEHUTH WM YJAIHUTH pecypc, ucnonb3yite DELETE.

3ameThTe, 4TO IpaBUia BBINIE HEOOS3aTeIbHbI, HA CAMOM JIeJie Bbl MOXKETE
ucrnonp3oBath MeToq GET, 4roObl mOmy4yuTh NaHHBIC, BCTaBISATh, MEHATH WU
YAQJIATH JaHHBIE Ha CEpBeEpE.

Cranpapr JSON — TtekcrtoBwiii opmar obmeHa naHHbIMH. JSON-TekcT
MIPEACTABISIET COO0M (B 3aKOAMPOBAHHOM BHJIE) OJTHY U3 ABYX CTPYKTYP:

o HaGop map xmrou: 3HaueHue. B pa3nuyHbIX S3bIKAX 3TO PEAM30BaHO Kak
3alKuCh, CTPYKTypa, CIOBaphb, XEMI-Ta0iHIa, CIUCOK C KIIOYOM WU
accolMaTUBHBIN MaccuB. KitouoM MOkeT OBITh TOJIBKO CTPOKa, 3HAUEHUEM
— mobast popmMa.

o YmnopsaouyeHHbI Habop 3HaueHud. Bo MHOIMX sI3bIKax 3TO peasn30BaHO
KAaK MacCUB, BEKTOpP, CIIMCOK WJIH ITOCJIEI0BATEIbHOCTD.

Paccmorpum mpumep mnpoctoro Rest cepBuca, KOTOpBIA MOAJEPKUBAET
MOCBUIKY COOOIIEHUI THIA «KIIF0OY — 3HAYEHUE.

CrpykTypa nmpoekTa npejacrabieHa Ha puc.30.

=% RestServiceMVCSimple

-y Beb-crpaHuubl

WEB-INF

5 {5 MaKeTbl MCXOAHBIX KOAOB

LB [:] com.vera.restservicemvc.configuration
: [&] HelloworldConfiguration.java
: [&) HelloworldInitializer.java
=) [ com.vera.restservicemvc.controller
i [&] HelloworldRestController.java
= [:J com.vera.restservicemvc.domain

: [g'] Message.java
& © 3aBUCMMOCTH
G- g 3aBuCMMOCTM Java

1}

-l g ®ainbl npoexTa
- [%] pom.xml

Pucynok 30. CTpykTypa npoekTa npoctoro Rest cepBuca

Knaccel koHUTypanwii HE OTIMUYAOTCS OT MPEABIAYIINX MPUMEPOB.
OtcyrerByer kitacc WebConfig. B karanore WEB-INF Takke Het (aiinos.
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Knacc xontposiep conepxut anHoranuio @RestController, yTo roBoput o
CO3JJaHUU KOHTPOJUIEPa, KOTOPBIA MOXeT (hopMHpOBaTh json mwiu XMl coobmieHus.
Annoranusa (@PathVariable wucnons3yercs mist paboThl € MapaMeTpaMu,

nepeaaBaeMbIMK Yepe3 aapec 3ampoca B SpringWebMVC.

HelloWorldRestController

package com.vera.restservicemvc.controller;

import org.springframework.web.bind.annotation.PathVariable;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RestController;

import com.vera.restservicemvc.domain.Message;

@RestController
public class HelloWorldRestController {

@RequestMapping ("/")
public String welcome() {//Welcome page, non-rest
return "Welcome to RestTemplate Example.";

}

@RequestMapping (" /hello/{player}")
public Message message (@PathVariable String player) {//REST Endpoint.

Message msg = new Message(player, "Hello " + player);
return msg;

[IpuBenem kiacc Message, KOTOpPBIH COJAEPKUT JBa TOJISI hame(KJIoY)u

text(3HaueHue).

Message

import javax.xml.bind.annotation.XmlElement;
import javax.xml.bind.annotation.XmlRootElement;
//@XmlRootElement (name = "player")
public class Message ({
String name;
String text;
public Message() {
}
public Message (String name, String text) ({
this.name = name;
this.text = text;
}

//RXmlElement
public String getName () {
return name;

}

//RXmlElement
public String getText () {
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return text;

B pesynbrare paboThl MeTOma message Kiaacca KOHTPOJUIEP MOJyduM JHOO0 json
cooOmieHre, Tu00, €ClIM pacKOMEHTHpyeM xml aHHOTaluu B Kiacce Message, xml
COOOIIIEHHE.

IIpuBenem json u xml pesynprat (puc. 31 u 32).

http://localhost:8080/SpringMVCRestService/hello/vacy GET v

Preview Add to collection

Pretty @ Raw  Preview ) E) JSON = XML

K
2 “"name™: "vacy",
"text": "Hello vacy™

Pucynok 31. P3yabTat pa6oTsl cepBuca B (popmate json

http:/flocalhost:8080/SpringMVCRestService/hello/vacy GET v

Preview Add to collection

Pretty = Raw  Preview ) & JSON | XML

' ’ = an

<?xml version="1.8" encoding="UTF-8" standslone="yes"?>
2 <player>
<name>vacy</name>
. <text>Hello vacy</text>
» </player>

Pucynok 32. P3yabTaTt pa6orsl cepBuca B ¢popmate xml

JIy1si IMMHTaHUN TIOCBHUIKM COOOIICHUI U TOJTy4YeHHUsI OTBETOB OT Rest cepBuca
BOCIIOJIb3YEeMCSl TIporpaMMoi  rest-kiaueHT — Postman (ycranaBiuBaeTcsi Kak
«IOTIOJTHUTENbHBIE MHCTPYMEHTBI — pacIIMpeHUs» K Opay3epy).
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8.3 Spring MVC c aocrynom K B/ derby

Paccmotpum Hamr mpumep ¢ gocrymom k bBJl derby sumple. bynem
UCTIONIB30BaTh MPOEKT M3 pazzaena Spring Data JPA. BeimomHUM BBIBOA JaHHBIX U3
HAIllero MpUMepa Ha cTpaHMIly JSP U B Rest service.

RestService B namem npoekre oyzaer ¢popmuposats B JSON ¢dopmare criricok
3aKa3unmKoB (CUSLOMErs), MMeHa KOTOPBIX HAYMHAIOTCS C 3aJaHHOro mpedukca
(0ykBs). Takoit cimcok — 3To pe3ynbraT padoThl ¢ynkimu getCustomerList (String
prefix) kmacca CustomerListProcessorlmpl. Takxke ™Mbl co3maaum RestService,
koTopbiii BeIBomUT B JSON ¢opmare CHHCOK BCeX 3aKa3YMKOBH 3aKa3uhKa C

3aganabM Id. CTpyKTypa mpoeKTa mpeacTaBieHa Ha puc.33.
) RestSpringDatalPA

1}} & Beb-cTpaHuubl

2l METAINF

: Eri] context.xml
=L}, WEB-INF

P L <—I_;] web.xml

el d) Views

P @] index.jsp

1—7 {7 TMaKeTbl MCXOAHbIX KOAOB

Ei- }_—_T_] com.vera.restspringdatajpa.config
| --|&| AppConfiguration.java
- |&] Applnitializer.java
.[&| DataConfig.java
: [E_?;] WebConfig.java
r—\ - E:] com.vera.restspringdatajpa.controller
' [#] CustomerController.java
“|&| CustomerProcessorController.java

5 55 com.vera.restspringdatajpa.logical

[:_‘] CustomerListProcessor.java
: @ CustomerListProcessorImpl.java

-5 com.vera.restspringdatajpa.model
«.|& Customer.java

r—\ -5 com.vera.restspringdatajpa.repository
‘[ CustomerRepository.java

JII',. 2

=[] com.vera.restspringdatajpa.sevicies
|| CustomerService.java

by Apyrve ucxoatsie Gains

w:r © 33BUCMMOCTH

[ g 3aBMCMMOCTW CPeAbl BbINONHEHUS
& g 3aBucumocTy Java

éﬁ» Lk, Daitnbl npoekTa

B} pom.xmi

Pucynoxk 33. Ctpykrypa npoekra RestService

B daitte mpoekta pom.xml 3agaHbl 3aBUCUMOCTH JUIS TOJICPKKH Fest.

Jackson cranmapthast 6ubnuoreka JSON mist Java.

BaBucuMocT rest
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<dependency>
<groupld>javax.servlet</groupId>
<artifactId>servlet-api</artifactId>
<version>2.5</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>com. fasterxml. jackson.core</groupId>
<artifactId>jackson-databind</artifactId>
<version>${serializer.version}</version>

</dependency>

Knacc Applnitializer mpencrasiaen nmxe. Kinacc WebConfig we comepxur
KOJa, T.K. He co3maloTcs  Web-ctpaHwuiibl. [maBHOE — aHHOTAIUU
@EnableWwebMvc u ComponentScan(com.vera.restspringdatajpa"). ITocnemnss

aHHOTaIus npukperuieT k npoekty DataConfig u co3maet Bce OMHBI.

AppInitializer u WebConfig
package com.vera.restspringdatajpa.config;
import
org.springframework.web.servlet. support.AbstractAnnotationConfigDispatcherSer
vletInitializer;

public class AppInitializer extends
AbstractAnnotationConfigDispatcherServletInitializer {
protected Class<?>[] getRootConfigClasses () {
return new Class|[] {WebConfig.class};

}

protected Class<?>[] getServletConfigClasses() {
return new Class[0];

}

protected String[] getServletMappings() {
return new String[]{"/"};
}
}

@Configuration

@EnableWebMvc

@ComponentScan ("com.vera.restspringdatajpa")

public class WebConfig extends WebMvcConfigurerAdapter ({

}

Paccmotpum  kmaccel  konTposutepoB.  Kmacc  CustomerController  ucnoms3syer
BHEIpseMbIii 00BEeKT CcustomerService, T.k. ecth aHHOTamus (@Autowired. AHHOTaIUS
@RequestMapping(value = "/customer”, method = RequestMethod.GET)mno3BosnsieT BbI3BaTh
meroz getAll(),Bo3Bpararomuii cimcok kareHToB. CIMCOK BO3BpamaeTcs B jSON gopmare, T.K.
ects anHotaiust (@RestController xmacca CustomerController. AunoTarus @GetMapping

("Nist/{prefix}") samenser  @RequestMapping(value =  "/customer”, method =
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RequestMethod.GET). Annorauums @PathVariable mo3Bossier ucnonp3oBars napametp {prefix}

u3 Url kak nmepeMeHHyIo.

CustomerController m CustomerProcessorController

package com.vera.restspringdatajpa.controller;

import java.util.List;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.http.HttpStatus;

import org.springframework.web.bind.annotation.PathVariable;
import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;
import org.springframework.web.bind.annotation.ResponseBody;
import org.springframework.web.bind.annotation.RestController;
import com.vera.restspringdatajpa.model.Customer;

import com.vera.restspringdatajpa.sevicies.CustomerService;
import org.springframework.web.bind.annotation.GetMapping;

@RestController
public class CustomerController ({

QAutowired
CustomerService customerService;

@RequestMapping ("/")
public String welcome() {//Welcome page, non-rest
return "Welcome to RestTemplate Example.";

}

@RequestMapping(value = "/customer/{id}", method = RequestMethod.GET)
public @ResponseBody
Customer getAllCustomer (@PathVariable Integer id) ({

return customerService.getById(id)

}

@RequestMapping (value = "/customerByName/{name}", method =
RequestMethod.GET)
public List<Customer> getCustomerByName (@PathVariable String name) {
return customerService.findByName (name) ;

}

@RequestMapping (value = "/customer", method = RequestMethod.GET)
public List<Customer> getAll () ({
return customerService.getAllCustomers() ;

}

@RequestMapping (value = "/customer/{id}", method =
RequestMethod.DELETE)
public HttpStatus deleteCustomer (@PathVariable Integer id) {
customerService.deleteCustomer (id) ;
return HttpStatus.NO_CONTENT;
}

@RequestMapping (value = "/customer", method = RequestMethod.POST)
public HttpStatus insertCustomer (QRequestBody Customer customer) ({
return customerService.addCustomer (customer) ?
HttpStatus.CREATED : HttpStatus.BAD REQUEST;

}

@RequestMapping(value = "/customer", method = RequestMethod.PUT)
public HttpStatus updateCustomer (QRequestBody Customer customer) ({
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return customerService.updateCustomer (customer) *?

}
}

HttpStatus.ACCEPTED : HttpStatus.BAD REQUEST;

@RestController
@RequestMapping (" /customerProcessor")
public class CustomerProcessorController {
QAutowired
CustomerListProcessor listProcessor;
@GetMapping ("/list/{prefix}")
public List<Customer> listCustomer (@PathVariable String prefix) {

List<Customer> customers = listProcessor.getCustomerList (prefix) ;
return customers;
}
}

[TpuBenem pe3ynabTaThl pabOThI CO3AaHHBIX wWeb-cepBucOB ( puc. 34). Jlns
MOJIY4YCHUSA PEIYJILTATOB BOCIIOJIB3YEMCI HpOFpaMMOfI rest-xiiieHT — Postman.
http://localhost:8080/RestSpringDataJPA/customer/ GET v

Preview Add to collection
Body ESE) 200 ok [0S 4116 ms

Pretty

Raw Preview - =) JSON XML
I
L
“"customerId”: 1,
"name": "Jumbo Eagle Corp”,
"addresslinel™: "111 E. Las Olivas Blwvd",
"addressline2"”: “Suite 51",
“"city"™: "Fort Lauderdale",
"state"™: "“FL",
“"phone"”: "385-555-£188",
"fax": "3©5-555-2189",
"email”: “jumboeagle@example.com",

"creditLimit"”: 122000

“customerId": 2,

"name”: "New Enterprises”,
“"addresslinel”: "9754 Main Street”,
"addressline2": "P.O. Box 5&7",
"city™: "Miami”,

SEate T ShLY,

“"phone™: "385-555-£148",

"fax": "3@5-555-149",

"email™: "www.new.example.com™,

"creditLimit": 5€9e0

-
-

"customerId": 25,

"name": "Wren Computers™,

"addresslinel"”: "8982 Red Albatross Drive",
"addressline2"”: "Suite 9897",

“"city™: "Houston",

“skate™ : "I

“phone™: "214-555-£133",

“"fax": "214-555-8134",

"email”: “www.wrencomp.example.com”,

"creditLimit": 25ee0

Pucynok 34. PesyabTat padoTnsl web-cepBucoB

O6parure BHHMAaHUE Ha CTPOKY

3arpoca

http://localhost:8080/RestSpringDataJPA/customer/. War aiin npoekra Ha3bIBaeTCs
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RestSpringDataJPA . Dto Ha3Banue 3amaHo B pom.xml B tere <configuration>. I1yTs
/customer 3aman B amHotamuu @RequestMapping(value = "/customer", method =
RequestMethod.GET) k metony getAll () cepsuca. [Ipumep paboThl OCTaBHBIX

MCTOAO0B PaCCMOTPHM IT03KE.

Pom.xml <configuration>

<configuration>
<warSourceDirectory>src/main/webapp</warSourceDirectory>
<warName>RestSpringDataJPA</warName>
<failOnMissingWebXml>false</failOnMissingWebXml>
</configuration>

PesynbTar paboTsl web cepBuCa UMHUTHUPYIOLIETO OM3HEC-JIOTUKY (Processor)
npuBeneH Ha prc.35. B BEIBOIMMBIX 3aKa3uMKaxX OKa3ajuCh JIUIIb T€, UMEHAa KOTOPHIX

HAYMHAIOTCA C OYKBBI ‘J’.

http:/flocalhost:8080/RestSpringDataJPA/customerProcessor/list/J GET v
Preview Add to collection
Body R 2000k [0S 759 ms
Pretty = Raw  Preview L) zl JSON = XML
[

{
"customerId”: 1,
"name": "Jumbo Eagle Corp",
"addresslinel”: "111 E. Las Olivas Blvd",
"addressline2": "Suite 51",
"city": "Fort Lauderdale”,
"state": "FL",
"phone™: "3@5-555-0188",
"fax": "305-555-0189",
"email": "jumboeagle@example.com”,
"creditLimit": 102000

s

i
"customerId": 149,
"name": "John Valley Computers”,
"addresslinel”: "4381 Kelly Valley Ave",
"addressline2": "Suite 77",
"city": "Santa Clara",
"state": "CA",
"phone": "488-555-0169",
"fax": "4@8-555-0167",
"email": "vaww.johnvalley.example.com”,
"creditLimit": 76000

}

1

Pucynok 35. Pe3yabTat padoTsl web cepBuca HMUTHPYIOIIET0 OM3HEC-TTOTHKY

Hoctyn x panaeiM U3 BJl ¢ ucnoas3zoBannem RESTful Web Service mmpoxo

pacrnpoctpaHeH. Mcrmonb3oBaHue JSP I aHAJIOTMYHBIX IICJIeH BBI3bIBACT MHOTO
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TPYAHOCTEH, T.K. Web CTpaHHIIbI CO3/IA0T Yallle BCEro ¢ MCIoJb30BaHueM JavaScript.
Ho MBI nmpuBeneM npumep BBIBOJIA PE3YJIBTaTOB pabOThI KOHTPOJIEpA HA CTPAHUILY
jSp IS HarSAHOCTH pe3yibTatoB. C 3TOH Leibl0 B CTpaHUIax JSP Oyaem
WCIIOB30BaTh TaOMUIy cTuiei bootstrap.min.css u Ooubmuoreky JavaScript jquery-
1.11.1.min.js ¢ bootstrap.min.js.

CrpykTypa mpoekTa rnokasasa Ha puc.36.

=-%) JPSprngDatalFA
= jg Beb-mTpamum
21 METADE
“[& cortext sl
-} WEB-INF
Bl views
@ customzr-“orn jsp
ﬁ?] list-cLszome s, sp
@1 list-processor jsp

(| simglest.jsp
51}, resources
g0 oss
: =ﬁi boostrap.mir.css
B-R s

‘@8 YnanerHble dainel
/5 MaKeTb UCXOAFBIX KOADB
=] [_.:J com.vera.jsaspringdatajpa. config
[_@_] AopCenfig.jeva
@] DataConfig.java
- [d] webappnitializerjav
-.[& webConfg.jave
= E{ comn.vera.jsaspringdatajpa. controler
B[ com.vera.jsospringdatajpa.logizal

‘B com.vera.jsaspringdatajpa.model

wef 1}

5

[__.:] com.vera.jsasgringdatajpa.repositony

D @

: E} com.vera.jsaspringdatajpa.sevices
L Opyrve ncxoaHok ¢ain)

* @ 3aBrcHnccTi

" | 33BKCHNCCTH (LEMo| EBNDIHEHHA

- @ SaBvchnccTy Jeva

L e B B

o ®ainel IpcexTa
-5 por.xml

Pucynok 36. CTpyKTypa mpoeKTa ¢ BLIBOJAOM Pe3yJIbTATOB HA CTPAHHUILY
JSp
B xmacce wnunmammzamuu  WebApplnitializer wucmons3yercs  kiace

WebConfig, B KOTOpOM OIpeaenstoTcs jSp CTPaHULIbI.

WebAppInitializer m WebConfig

import org.springframework.web.servlet.support.
AbstractAnnotationConfigDispatcherServletInitializer;
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public class WebAppInitializer extends
AbstractAnnotationConfigDispatcherServletInitializer {

@Override
protected Class[] getRootConfigClasses () {
return new Class[] {WebConfig.class};

}

@Override

protected Class[] getServletConfigClasses() {
// return new Class[] { WebConfig.class };
return new Class[0];

}

@Override
protected String[] getServletMappings() {
return new String[] { "/" }:

}
}

@Configuration

@EnableWebMvc

@ComponentScan (basePackages = "com.vera.jspspringdatajpa")
public class WebConfig extends WebMvcConfigurerAdapter {

@Bean
public ViewResolver viewResolver () {
InternalResourceViewResolver viewResolver =
new InternalResourceViewResolver () ;
viewResolver.setViewClass (JstlView.class) ;
viewResolver.setPrefix ("/WEB-INF/views/") ;
viewResolver.setSuffix(".jsp") ;

return viewResolver;

}

@Override
public void configureDefaultServletHandling
(DefaultServletHandlerConfigurer configurer) {
configurer.enable() ;

Knacc CustomerVeiwController popmupyet dyukiuu aiis padotst ¢ GRUD

onepauusamu. [Ipu aToMm ncnonb3yroTes MeTosl kitacca CustomerService.

CustomerVeiwController

package com.vera.jspspringdatajpa.controller;

import com.vera.jspspringdatajpa.model.Customer;

import com.vera.jspspringdatajpa.sevicies.CustomerService;
import java.util.List;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.ModelAttribute;
import org.springframework.web.bind.annotation.PostMapping;
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import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestParam;

@Controller
@RequestMapping (" /customerView")
public class CustomerVeiwController {

QAutowired
CustomerService customerService;

@GetMapping ("/list")

public String listCustomer (Model model) {
List<Customer> customers = customerService.getAllCustomers() ;
model.addAttribute ("customers", customers) ;
return "list-customers";

}

@GetMapping (" /showForm")

public String showForm(Model model) ({
Customer customer = new Customer() ;
model.addAttribute ("customer", customer);
return "customer-form";

}

@PostMapping ("/saveCustomer")
public String saveCustomer (@ModelAttribute ("customer") Customer
theCustomer) {
customerService.saveCustomer (theCustomer) ;
return "redirect:/customerView/list";

}

@GetMapping (" /updateForm")
public String showFormForUpdate (@RequestParam("customerId") int theld,
Model theModel) ({
Customer theCustomer = customerService.getByld(theld)
theModel . addAttribute ("customer", theCustomer) ;
return "customer-form";

}

@GetMapping ("/delete")

public String deleteCustomer (@RequestParam("customerId") int theId) ({
customerService.deleteCustomer (theld) ;
return "redirect:/customerView/list";

B sToM mpumepe MBI Hapylld HAIlM MpaBUjIa O HEU3MEHHOCTH TaOHIIbI
customer B/l sumple. /{55 BcTaBKM AaHHBIX B TaOIMIy OyJIeM UMUTHUPOBATh CBSI3U
¢ TabmuiamMu Discount u Zip ¥ BBOJUTH HE BCE IMOJIS 3allCH TaOIUIIBI customer.
Jlns atoro B meton saveCustomer kiacca CustomerService 100aBUM YCTaHOBKHU

nosier kiacca Customer.

CustomerService wMeropm saveCustomer

public boolean saveCustomer (Customer customer) {
customer.setCreditLimit (9000) ;
customer.setEmail ("Qgmail.com") ;
customer.setFax ("fax") ;
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customer.setState ("FL") ;

customer.setPhone ("8900") ;
customer.setDiscountCode ("N") ;

customer.setZip ("48128") ;

return customerRepository.save(customer) != null;

[MpuBenem crpanumy list-customers.jsp. He Oymem moapoOHO pa3dupaTh
conmepkaHue cTpanuipl. Yurarento 3HakoMoMy ¢ html u JQuary ona moustHa. B
37 CcTpOKe OCYIIECTBIISIETCS CBSI3b C METOJIOM KOHTPOJUIEPA, BO3BPAIIAIOIIETO

CIITMCOK 3aKa34YHUKOB.

list-customers. jsp
1. <%@ page language="java" contentType="text/html; charset=windows-1251"
2. pageEncoding="1S0O-8859-1"%>
3. <%@ taglib uri="http://java.sun.com/jsp/jstl/core™ prefix="c"%>
4. <IDOCTYPE htmiI>
5. <html>
6. <head>
7. <meta http-equiv="Content-Type" content="text/html; charset=windows-1251">
8. <title>javaguides.net</title>
9. <link href="<c:url value="/resources/css/bootstrap.min.css" />" rel="stylesheet">
10. <script src="<c:url value="/resources/js/jquery-1.11.1.min.js"/>"> </script>
11. <script src="<c:url value="/resources/js/bootstrap.min.js"/>"></script>
12.  </head>
13.  <body>
14, <div class="container">
15. <div class="col-md-offset-1 col-md-10">
16. <h2>CRM - Customer Relationship Manager</h2>
17. <hr />
18. <input type="button" value="Add Customer"
19. onclick="window.location.href = 'showForm'; return false;"
20. class="btn btn-primary" />
21. <br/><br/>
22. <div class="panel panel-info">
23. <div class="panel-heading">
24, <div class="panel-title">Customer List</div>
25. </div>
26. <div class="panel-body">
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

<table class="table table-striped table-bordered">
<tr>
<th>customerld</th>
<th>customerName</th>
<th>addresslinel</th>
<th>addressline2</th>
<th>city</th>
<th>action</th>
</tr>
<!-- loop over and print our customers -->
<c:forEach var="tempCustomer" items="${customers}">
<c:url var="updateLink" value="/customerView/updateForm">
<c:param name="customerld"
value="${tempCustomer.customerld}" />
</c:url>
<c:url var="deleteLink" value="/customerView/delete">
<c:param name="customerld" value="${tempCustomer.customerld}" />
</c:url>
<tr>
<td>${tempCustomer.customerld}</td>
<td>${tempCustomer.name}</td>
<td>${tempCustomer.addresslinel}</td>
<td>${tempCustomer.addressline2}</td>
<td>${tempCustomer.city}</td>
<td>
<a href="${updateLink}">Update</a>
| <a href="${deleteLink}"
onclick="if !(confirm('Are you sure you want to delete this customer?")))
return false">Delete</a>
</td>
</tr>
</c:forEach>
</table>
</div>
</div>
</div>

</div>
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64.  </body>

</html>

Pesynbrar paboThl TaHHOM CTpaHMIIBI IPUBECH Ha puc. 37.

@ localhost:8080/JSPSpringDatalPA/customerView/list h*¢
CRM - Customer Relationship Manager
Customer List

customerld customerName addressline1 addressline2  city action

1 Jumbo Eagle Corp 111 E. Las Olivas Blvd Suite 51 Fort Lauderdale = Update | Delete
2 New Enterprises 9754 Main Street P.O. Box 567 Miami Update | Delete
25 Wren Computers 8989 Red Albatross Drive Suite 9897 Houston Update | Delete
3 Small Bill Company 8585 South Upper Murray Drive ~ P.O.Box 456  Alanta Update | Delete
36 Bob Hosting Corp. 65653 Lake Road Suite 2323 San Mateo Update | Delete
106 Early CentralComp 829 E Flex Drive Suite 853 San Jose Update | Delete
149 John Valley Computers 4381 Kelly Valley Ave Suite 77 Santa Clara Update | Delete
863 Big Network Systems 456 444th Street Suite 45 Redwood City Update | Delete
777 West Valley Inc. 88 Northsouth Drive Building C Dearborn Update | Delete
753 Zed Motor Co 2267 NE Michigan Ave Building 21 Dearborn Update | Delete
722 Big Car Parts 52963 Notouter Dr Suite 35 Detroit Update | Delete
409 Old Media Productions 4400 527th Street Suite 562 New York Update | Delete
410 Yankee Computer Repair Ltd 9653 211th Ave Floor 4 New York Update | Delete

Pucynok 37. PesyabTar padotsi list-customers.jsp

[Tpu Haxkatun Ha kHOMKY Add Customer mosiBisiercss popma (puc. 38) s
BBOJla HOBOro 3aka3zuuka. CBs3b CO CTpaHMICH jsp moucxoauT B 19 cTpoke
onclick="window.location.href = 'showForm', rone showForm annoramus merona

showForm(Model model) knmacca CustomerVeiwController.

<%@ page language="java" contentType="text/html; charset=1SO-8859-1"
pageEncoding="1S0-8859-1"%>

<%@ taglib uri="http://www.springframework.org/tags/form" prefix="form"%>

<IDOCTYPE html>

1
2
3
4. <%@taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %>
5
6. <html>

7

<head>
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10.
11.
12.

13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.

<meta http-equiv="Content-Type" content="text/html; charset=windows-1252">
<title>Spring MVC - form </title>

<link href="<c:url value="/resources/css/bootstrap.min.css" />" rel="stylesheet">
<script src="<c:url value="/resources/js/jquery-1.11.1.min.js" />"></script>

<script src="<c:url value="/resources/js/bootstrap.min.js" />"></script>

</head>
<body>
<div class="container">
<div class="col-md-offset-2 col-md-7">
<h2 class="text-center">Spring MVC + Spring Data Hibernate + JSP + Derby Example
</h2>
<div class="panel panel-info">
<div class="panel-heading">
<div class="panel-title">Add Customer</div>
</div>
<div class="panel-body">
<form:form action="saveCustomer" cssClass="form-horizontal"
method="post" model Attribute="customer">
<div class="form-group">
<label for="customerld" class="col-md-3 control-label">customerld</label>
<div class="col-md-9">
<form:input path="customerld" cssClass="form-control" />
</div>
</div>
<div class="form-group">
<label for="name" class="col-md-3 control-label">  Name</label>
<div class="col-md-9">
<form:input path="name" cssClass="form-control" />
</div>
</div>
<div class="form-group">
<label for="addresslinel" class="col-md-3 control-label">addresslinel</label>
<div class="col-md-9">
<form:input path="addresslinel" cssClass="form-control" />
</div>

</div>
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44, <div class="form-group">

45. <label for="addressline2" class="col-md-3 control-label">addressline2</label>
46. <div class="col-md-9">

47. <form:input path="addressline2" cssClass="form-control" />
48. </div>

49. </div>

50. <div class="form-group">

51. <label for="city" class="col-md-3 control-label">city</label>
52. <div class="col-md-9">

53. <form:input path="city" cssClass="form-control" />

54. </div>

55. </div>

56. <div class="form-group">

57. <!-- Button -->

58. <div class="col-md-offset-3 col-md-9">

59. <form:button cssClass="btn btn-primary">Submit</form:button>
60. </div>

61. </div>

62. </form:form>

63. </div>

64. </div>

65. </div>

66. </div>

67. </body>

</html>

B 24 crtpoke neiictBue action="saveCustomer" yka3plaeT Ha METO]
saveCustomer KJacca CustomerVeiwController c aHHOTAaIEN
@PostMapping("/saveCustomer"). @ModelAttribute("customer") yxa3piBaeT Ha
3aKa34MKa Kak aTpuOyT MOJIEIH.

PesynbTaT paboTel popMbl Moka3aH Ha puc. 38.
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@ localhost:8080/JSPSpringDatalPA/customerView/showForm

Spring MVC + Spring Data Hibernate + JSP +
Derby Example

Add Customer
customerld 105
Name student105
addressline1 tvgu
addressline2 tversu
city tver

| Submit |

Pucynok 38. ®@opma BBojaa customer
Jns  wuMmuTanuu  OW3HEC-JIOTUKU  (Processor) Co31aJuM  KOHTPOJUIEP
CustomerProcessorController. B pe3ynbraTe padotsl metona listCustomer sToro

KJ1acca BbI3oBeTCs list-processor.jsp.

@Controller
@RequestMapping (" /customerProcessorView")
public class CustomerProcessorController {
QAutowired
CustomerListProcessor listProcessor;
@GetMapping ("/list/{prefix}")
public String listCustomer (@PathVariable String prefix, Model model) {
List<Customer> customers = listProcessor.getCustomerlList (prefix);
model.addAttribute ("customers",customers) ;
return "list-processor";

Pesynbrar paboter list-processor.jsp npuBeneH Ha puc.39. B BbIBOIUMBIX

3aKa3urKax OKa3aJKCh JIUIIL T€, UMEHA KOTOPBIX HAYMHAIOTCS C OYKBHI ‘J .

(0] localhost:8080/JSPSpringDatalPA/customerProcessorView/list/) b g

CRM - Customer Relationship Manager

Customer List

customerid customer Name addressline1 addressline2 city
1 Jumbo Eagle Corp 111 E. Las Olivas Blvd Suite 51 Fort Lauderdale
149 John Valley Computers 4381 Kelly Valley Ave Suite 77 Santa Clara

Pucynok 39. PesyabraTt padoTsl (popbl BBOIA 3aKa3UMKA
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Ha 3TOM MBI 3aKOHYMM pacCMOTpPEHHE NMPUMEPOB C UCIOb30BaHHEM SPring
MVC. Hago 3ametuth, uto co Spring MVC wuHTerpupoBaHbl HOpMajbHbIC
mabnonHeie ABWKKWA, Tuma Thymeleaf, Freemaker, Mustache, mmoc ecTh
CTOPOHHHWE MHTETPALMU C Kydel Apyrux. Tak 4To HHKaKoro ykaca Tuma JSP umm

JSF nucatp HE HYXKHO.

3agaHUAaA KIJ1. 8

1. Cozpaiite cepBepHoe npuioxenue ajst padotel ¢ BJ[ Postgres. B BJ]
JOJDKHBI  ObITh 2 TaOJUIbI, peaju3yIollde CBS3b OJUH KO MHOTHM.
Bocnonb3yiitech npoexktoM u3 3amanus 3 1.6, Peanusyiite Rest cepBucsl
s CRUD omneparuu co Bcemu tabnumamu. Micnomns3ayiite Spring MVC.

2. Bocnonp3yiitech mpuiiokeHueM, co3faanHbiM B 1.1. Co3maiite jSp-

CTpaHHuIbl AJI1 BBIBOAA U BBOAA JaHHBIX Ta6JII/II_[.

9. Spring boot
Boot mo3Boisier ObICTPO CO37aTh U CKOH(MUTYPUTDH MPUIIOKEHUE, YIIAKOBATh
€ro B MCITOJIHACMBIH jJar daiiia. crnoaHsIeMOoCTh TOCTUTaeTCs 3a CUET BO3MOKHOCTH
BcTpamBaHus http cepsepa (manpumep, tomcat) B jar daitn. Spring Boot
XapaKTepU3yeTcst TEM, YTO:
o OH He ucnosp3yeT Kojorenepanuo. M3 koaa, KOTOpbIii TeHEPUTCH,
MIPUCYTCTBYET TOJHKO METOJ main.
o Bcs kodurypanus ocymectsisercs uepes annortanuu ( XML He
UCIIOJIBb3YETCS)
« Hcnone3yetcst convention over configuration. /{yist 60bInHCTBA
KOH(UTrypaiuii He Hy’>KHO HUYEro HaCTpanuBaTh.
Hauném ¢ “hello  world”. Ilpumep  MOXHO  cKayatb €

https://bitbucket.org/w2lvera/boothello world/src/master/.

9.1 Spring MVC Hello Word

Crpykrypa npoeTa nokaszaHa Ha puc.40.
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=& Hello_world
21} MaKeTbl MCXOAHBIX KOAOB
=5 com.vera.helloworld
. [@} SampleController.java
G g 3aBMCMOCTH
,; g 3aBMCMMOCTY CPEeabl BbINONHEHNS
+ g 3aBuaMocTW Java
=) 45 ®aiinsl npoexTa
i &] pom.xml

Pucynoxk 40. Ctpykrypa npoekra “hello world”

B mpoekTe Bcero oauH UcXoAHbIi ¢aiin java — SampleController.

SampleController

package com.vera.helloworld;

import org.springframework.boot. *;

import org.springframework.boot.autoconfigure.*;
import org.springframework.stereotype.*;

import org.springframework.web.bind.annotation.*;
@Controller

@EnableAutoConfiguration

public class SampleController ({

@RequestMapping ("/")
@QResponseBody
String home() {
return "Hello World!'";

}

public static void main(String[] args) throws Exception {
SpringApplication.run(SampleController.class, args);

}

[Tpunoxenue 3amyckaercs metogoM SpringApplication.run.

@EnableAutoConfiguration — aHHOTalMs aBTOMATHYECKOW HACTPOUKH.
ABTOMaTUYECKH HACTpauBaeT OWHBI, KOTOPbIE MOTYT MOHANO0UTHCS. B manHoM
Cllyyae MbI HCMOJIb3yeM BCTPOEHHBIN tomcat (tomcat-embedd.jar), moatomy Oyner
ucnoas3oBaTbes TomcatServletWebServerFactory bean.

@ ResponseBody - 5310 aHHOTamus Spring, KOTOpas CBS3bIBACT
BO3BpAILaEMOE 3HAYEHUE METO/IA C TEJIOM BEO-OTKJIMKA. AHHOTALMS HCIOJb3YET
koHBepTephl coobmmennit HTTP nns mpeoOpa3oBaHust BO3BpaIiaeMoro 3Hau4eHUs B
teno orBeta HTTP Ha ocHOBe Tuma coaepxkumoro B 3aroioBke HTTP 3ampoca.

Ha ocHOBaHuy 3THX IBYX aHHOTALMM IOJy4aeTCsl Pe3yJbTaT, MOKa3aHHBIN

Ha puc.41.
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@ localhost:8080
< C } @ localhost:3080

Hello World!

L

Pucynok 41. Pesyabtat “hello world” spring boot

[TpuBenem comepxxumoe pom.xmil.

pom.xml

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns=http://maven.apache.org/POM/4.0.0
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-parent</artifactId>
<version>2.1.2.RELEASE</version>
<relativePath/> <!-- lookup parent from repository -->
</parent>
<groupId>com.vera</groupIld>
<artifactId>Hello World</artifactId>
<version>1l.0-SNAPSHOT</version>

<properties>
<java.version>1l.8</java.version>
</properties>

<dependencies>
<dependency>
<groupId>org.springframework.boot</groupIid>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

</project>

Jlns OpicTporo moctpoeHus mpoekra Spring Boot cioyxwut mpoekt Spring-
boot-starter-parent.  OTo  crHenManbHBIA  CTApPTOBBIA  MPOEKT,  KOTOPBIH
NPEIOCTaBISIeT KOHMUTYpalMyd IO YMOJYAHWIO IS HAIIero TNPWIOKEHUS W

IIOJIHOE AEPEBO 3aBUCUMOCTEM.
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spring-boot-starter-web - ocuoBa as co3manus BeO, B ToM umcie RESTful,
npuiokeHui, ucnonp3yronmx Spring MVC. I[lo3Bossier ucnons3zoBath Tomcat B
Ka4eCTBE BCTPOCHHOTO KOHTEUHEPA IO YMOIYAHUIO.

BaxxHo oTMeTHUTb, uTO (haiiia POm.Xml MoXKeT co3/1aBaThCsi aBTOMATHYCCKH C

nomMoltneto caitra https://start.spring.io/. Tlomydennsnii B downloads zip apxwus

MO>KHO UMIIOPTHPOBaTh B Netbeans.

9.2 Co3panue CRUD npuoxenus aia b/l Postgres

Jliis pabotel ¢ BJ] postgres skenarenpsHo uMeTh mporammy PgAdmin. Eciu
TAKOBOW HE MMEETCs, TO MOYKHO 000iTHCh BKiIaakoi «Ciyx0b» cpenbl Netbeans,
€CJIM TI0JIb30BaThes SOl KoMaH1aMu.

bynem mucars rest cepsuc jisi BeimonaHeHuss CRUD oneparuii ¢ aBymst
tabnuamu «Parenty u «ChildSy», Mex1y KOTOpbIMU yCTaHOBJIEHA CBSI3b OJIUH KO
MHOTHUM. 3aMETHUM, YTO POJUTENh OyJIeT TOJIBKO MYXCKOTO MOjia, T.€. Mbl OyJemM

HMCTD KJIACCUYCCKYIO 3aBUCHUMOCTD «IIallda — ACTH. Ta6JII/IIII)I HaxosATCA B BI[ boot.

DATABASE boot
CREATE DATABASE boot
WITH OWNER = "user"

ENCODING = 'UTF8'
TABLESPACE = pg_default
LC_COLLATE = 'Russian Russia.l251'
LC_CTYPE = 'Russian_ Russia.1251'
CONNECTION LIMIT = -1;

Jns cozmanust TabauIl MOKHO BOCITOJIB30BAThCS CIICIYIOMIMMH KOMaHIaMU

SQL.

TABLE parent m TABLE childs

CREATE TABLE parent
(
id bigint NOT NULL,
created_at timestamp without time zone NOT NULL,
updated_at timestamp without time zone NOT NULL,
name character varying(100),
CONSTRAINT parent pkey PRIMARY KEY (id )
)
WITH (
OIDS=FALSE
)
ALTER TABLE parent
OWNER TO "user";

CREATE TABLE childs
(
id bigint NOT NULL,
created at timestamp without time zone NOT NULL,
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updated_at timestamp without time zone NOT NULL,
name character wvarying(100),
parent_id bigint NOT NULL,
CONSTRAINT childs_pkey PRIMARY KEY (id ),
CONSTRAINT parent_ fkey FOREIGN KEY (parent_id)
REFERENCES parent (id) MATCH SIMPLE
ON UPDATE NO ACTION ON DELETE CASCADE
)
WITH (
OIDS=FALSE
) /ALTER TABLE childs
OWNER TO "user";

[Tons created at m updated at OyayT 3amoOdHATHCS COOTBETCTBYIOIIMMU
natamu. Jlns monmedt id kakmoit Tabmuiel OymyT mocTpoeHbl sequence. [lois
«name» OyIyT 3amoOJHATHCS WMEHAMH C HCIOJb30BaHHEM Rest cepBHCOB.
BrnagenbiieMm TaOmuIl SIBISIETCS MOJIB30BaTENbh «USEM» ¢ maposieM «User». I[Toaromy

HCO6XOHHLH)CO3HaTbTaKOFOIKHHBOBaTGHH.

ROLE "user"

CREATE ROLE "user" LOGIN
ENCRYPTED PASSWORD 'md55cc32e366c87c4cb49e4309b75£57d64"
NOSUPERUSER INHERIT CREATEDB NOCREATEROLE NOREPLICATION;
COMMENT ON ROLE "user" IS 'parol user';

s cozmanust coemuHenus ¢ B/ cyxut daiin application.properties.

application.properties

spring.datasource.url=jdbc:postgresql://localhost:5432/boot
spring.datasource.username = user

spring.datasource.password = user

# The SQL dialect makes Hibernate generate better SQL for the chosen
database

spring.jpa.properties.hibernate.dialect =
org.hibernate.dialect.PostgreSQLDialect

# Hibernate ddl auto (create, create-drop, validate, update)
spring.jpa.hibernate.ddl-auto = update

B ¢aiine application.properties onucan noctymn k BJ[ boot co cxemoit public
JUISL TIONIb30BaTeNII C WMMEHEM Uuser W aHajJoruyHeiM mapojieMm. Crpoka
spring.jpa.hibernate.ddl-auto = update O3HayaeT, 4To B b/l MOXXHO mucarth,
CTUPATh M W3MEHSTH Tabnuilkl. Ecnu Tabmuikl B 0a3e CyIIEeCTBYIOT, TO OHH HE
CO37AI0TCA 3aHOBO, a HCIOJB3YIOTCI W MOTYT HM3MEHSTHhCS. EcCIu create, TO
TaOJIMIIBI CO3AI0TCS 3aHOBO. ECIM auto, TO TOXKE CO37aI0TCS 3aHOBO.

CrtpykTypa mpoeKTa rnoka3zana Ha puc.42.
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;@ postgres-parent-child
- B 1J3 MaKeTbl MCXOAHBIX KOAOB

= {25 com.vera.postgresparentchild
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=2 Ezj com.vera.postagresparentchild.controller
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Ly [&] ParentController.java
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. @] ResourceNotFoundException.java
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@ Child.java
- |@ Parentjava
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A E] ChildRepository.java
i o E} ParentRepository.java
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L @ ParentService.java
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: & E_| com.vera.postgresparentchild
= 5 Apyrue ucxoaHoie paitns
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13 [FF] <naket no yMonuaHuio >
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Co3aaHHble ucxoaxble dainel (annotations)
3aBMCUMOCTH
3aBUCHMOCTM Cpeabl BLINONHEHUS
TecToBbie 33BMCUMOCTH
3aBucuMoCTH Java
=L lgy @aiinbl npoekTa

[ pom.xml

#
www W o

Pucynok 42. Crpykrypa mnpoekta CRUD omepammii k Tadauuam
Postgres

B cTpykType mpoekTa mpucyTCTBYIOT 4 ciios ( makeTra): KOHTPOJLIEP, MOAEb
, PCHO3UTOPHIA U CJIOH CepBHCOB. IIpoekT MOXKHO ckadath ¢ https://

https://bitbucket.org/w2lvera/bootpostgres-parent-child/src/src/master/.

Taxoil mpoekT mpakTuuecku He oTimdaercs or npoektoB MVC. Tombko
3allyCcK IMPOEKTa OCYIIECTBISETCS C TOMOILIBI0 MeToAa fun  oOBbeKTa

SpringApplication u oTcyTCTBYIOT KOHGUTYpAITMOHHBIC (aiIIbL.

PostgresDemoApplication

import org.springframework.boot.SpringApplication;
import org.springframework.boot.autoconfigure.SpringBootApplication;
import org.springframework.data.jpa.repository.config.EnableJpaAuditing;

@SpringBootApplication
@EnableJpaAuditing
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public class PostgresDemoApplication {
public static void main(String[] args) {
SpringApplication.run (PostgresDemoApplication.class, args);}}

daiin pom.xml 611 chopmupoBan Ha caiite https://start.spring.io/.

pom.xml
<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupId>com.example</groupId>
<artifactId>postgres-demo</artifactId>
<version>0.0.1-SNAPSHOT</version>
<packaging>jar</packaging>

<name>postgres-parent-child</name>
<description>Demo project for Spring Boot</description>

<parent>
<groupId>org.springframework.boot</groupIid>
<artifactId>spring-boot-starter-parent</artifactId>
<version>2.1.2.RELEASE</version>
<relativePath/> <!-- lookup parent from repository -->
</parent>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<project.reporting.outputEncoding>UTF-
</project.reporting.outputEncoding>
<java.version>l.8</java.version>
</properties>

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-data-jpa</artifactId>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-web</artifactId>
</dependency>

<dependency>
<groupld>org.postgresql</groupId>
<artifactId>postgresql</artifactId>
<scope>runtime</scope>
</dependency>
<dependency>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>
</dependency>
<dependency>
<groupld>org.eclipse.persistence</groupId>
<artifactId>eclipselink</artifactId>
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<version>2.5.2</version>

</dependency>

<dependency>
<groupId>org.eclipse.persistence</groupIld>

<artifactId>org.eclipse.persistence.jpa.modelgen.processor</artifactId>
<version>2.5.2</version>
<scope>provided</scope>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>
<groupld>org.springframework.boot</groupIld>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
</build>

</project>

Knaccel cympHOCTEH ONMHMCaHBI ¢ MOMOIIBIO javax.persistence. AHHOTAIUS
@SequenceGenerator  CIy)KUT Il CO3JaHUSl  IOCJIEIOBATENIbHOCTH IS
aBromatudeckoil renepamuu id. Ilpu co3zmanum sx3emruisipa kiacca  Parent
CO3JAaeTCs MOCIEA0BATEIbHOCTh ¢ UMEHEM parent_sequence. ITO MOKHO YBUJIETb

B nporpamme pgAdmin 1100 Bocnosib3oBathes sql B netbeans.

class Parent

package com.vera.postgresparentchild.model;

import javax.persistence.*;
import javax.validation.constraints.NotBlank;
import javax.validation.constraints.Size;

@Entity
@Table (name = "parent")
public class Parent extends AuditModel {

@Id
@GeneratedValue (generator = "parent generator")
@SequenceGenerator (
name = "parent_ generator",
sequenceName = "parent sequence"
, initialvalue =1
)
private Long id;
@NotBlank
@Size(min = 3, max = 100)
private String name;
public Long getId() ({
return id;
}
public void setId(Long id) {
this.id = id;
}
public String getName () ({
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return name;

}
public void setName (String name) {
this.name = name;

}

[Tpu coznanuu sx3emiuisapa kiaacca Child cosnmaercs mocinenoBaTebHOCTD C
umerneMm childs sequence. B kimacce mpucyTcTByeT cchlika Ha 00beKT Parent. 9o
HEOOXOUMO MJI peaiu3allii CBSI3M «MHOTHE K OJHOMY», KOTOpasl 3aJaeTcs
aHHOTAlLMEH @ManyToOne. Korga JPA 3arpyxaeT oBbekT, OH Takke 3arpyxaeT Bce
cesasu "join fetch". Ctpareruun 3arpy3ku (fetch) OvBaeT aBe: EAGER u LAZY. B
NEPBOM ClIydae OOBEKTHI KOJUICKIIMH Cpa3y 3arpykaroTcsi B MaMsiTh, BO BTOPOM

ClIy4yae TOJbKO MPU OOPAIEHUH K HUM.

class Child

package com.vera.postgresparentchild.model;

import
import
import
import

com. fasterxml. jackson.annotation.JsonIgnore;
org.hibernate.annotations.OnDelete;
org.hibernate.annotations.OnDeleteAction;
javax.persistence. *;

@Entity
@Table (name = "childs")

public class Child extends AuditModel/{

@Id
@Basic (optional = false)
@Column (name = "id")
@GeneratedValue (generator = "childs_generator")
@SequenceGenerator (
name = "childs_generator",
sequenceName = "childs_sequence",

1000

initialValue

)

private Long id;

@Column (name = "name")
private String name;

@ManyToOne (fetch

@QJoinColumn (name

@OnDelete (action

@JsonIgnore

private Parent parent;

public Long getId() {
return id;

FetchType.LAZY, optional = false)
"parent_id", nullable = false)
OnDeleteAction.CASCADE)

}

public void setId(Long id) {
this.id = id;

}

public String getName () ({
return name;

}
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public void setName (String name) {
this.name = name;

}

public Parent getParent() {
return parent;

}

public void setParent (Parent parent) {
this.parent = parent;

}

CRUD oneparuu  BBIMOJHAIOTCSA B CJIO€ CEBHUCOB. PaccMOTpuUM cepBHUC

poauTens.

class ParentService

package com.vera.postgresparentchild.service;

import com.vera.postgresparentchild.exception.ResourceNotFoundException;
import com.vera.postgresparentchild.model.Parent;

import com.vera.postgresparentchild.repository.ParentRepository;

import java.util.List;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Service;

import org.springframework. transaction.annotation.Transactional;

@Service
public class ParentService ({

QAutowired
ParentRepository parentRepository;

@Transactional

public List<Parent> getAllParents() {
return parentRepository.findAll() ;

}

@Transactional
public Parent saveParent (Parent parent) {
return parentRepository.save (parent) ;

}

@Transactional
public Parent updateParent (Long parentld,
Parent parentRequest) {
return parentRepository.findById (parentId)
.map (parent -> {
parent.setName (parentRequest.getName () ) ;
return parentRepository.save (parent) ;
}) .orElseThrow( ()
-> new ResourceNotFoundException (
"Parent not found with id " + parentId));
}

@Transactional
public ResponseEntity<?> deleteQuestion (Long parentId) {
return parentRepository.findById (parentId)
.map (parent -> {
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parentRepository.delete (parent) ;
return ResponseEntity.ok () .build() ;
}) .oxrElseThrow( ()
-> new ResourceNotFoundException (
"Parent not found with id " + parentld));

Metonbl getAllParents u saveParent OCYIICCTBISIIOT BBIBOJ BCEX
poauTeNield W3 TaONMIBI M BCTaBKY OJHOIO pOAMTENS B Tabmuiy. Meron
updateParent U3MCHSCT  pomuTenss ¢ BBeaeHHBIM  id.  Meron
deleteQuestion cTHpaeT poaMTENS C BBSJACHHBIM id.

CepBuc peOeHKa BBITIIAIUT CIOKHEE, T.K. B HEM HaJI0 YYUTHIBATH IOMUMO

pebeHKa erie u poJauTelIs.

class ChildService

import com.vera.postgresparentchild.exception.ResourceNotFoundException;
import com.vera.postgresparentchild.model.Child;

import com.vera.postgresparentchild.repository.ChildRepository;

import com.vera.postgresparentchild.repository.ParentRepository;

import java.util.List;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.http.ResponseEntity;

import org.springframework.stereotype.Service;

@Service
public class ChildService {
QAutowired
private ChildRepository childRepository;
@Autowired
private ParentRepository parentRepository;

public List<Child> getAllChilds () {
return childRepository.findAll () ;
}

public List<Child> getChildsByParentId(Long parentId) {
return childRepository.findByParentId(parentlId)
}

public Child addChild( Long parentId, Child child) {
return parentRepository.findById (parentId)
.map (parent -> {
child.setParent (parent) ;
return childRepository.save (child);
}) .orElseThrow(() -> new ResourceNotFoundException (
"Parent not found with id " + parentId));
}

public Child updateChild ( Long parentld,Long childid,Child
childRequest) {
if (!parentRepository.existsById (parentId)) {
throw new ResourceNotFoundException (
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"Parent not found with id " + parentId);
}
return childRepository.findById(childId)
.map (child -> {
child. setName (childRequest.getName ()) ;
return childRepository.save(child) ;
}) .orElseThrow(() -> new ResourceNotFoundException (
"Child not found with id " + childId)):;
}

public ResponseEntity<?> deleteChild( Long parentId,Long childId) ({
if (!parentRepository.existsById(parentId)) {
throw new ResourceNotFoundException (
"Parent not found with id " + parentId);
}
return childRepository.findById(childId)
.map (child -> {
childRepository.delete(child) ;
return ResponseEntity.ok () .build() ;
}) .orElseThrow(() -> new ResourceNotFoundException (
"Child not found with id " + childId));

Meton getAl1Childs Bo3Bpaliaer Bcex AeTeit u3 Tabauisl childs.

Meton getChildsByParentId Bo3Bpamaer Bcex jaeredt otna, id
KOTOPOTO 33/IaHO MapaMeTpOM (PyHKIIUH.

Meton addChild pgoOamnsier pebenka B Tabmuiy. [lpu sTom orel,
3aJlaHHBIN mapMeTPOM parentid 51 HAWJICHHBIN
parentRepository.findById (parentId), mnOponuchiBaeTcsi B OOBEKT
child wmeronom setParent. U Toibko mocie 3toro odobekr child
coxpansiercsi B childRepository c nomonsio METOa save.

Meton updateChild wusmenseT uMs peOCHKa, HO TMepell DSTUM
IIPOBEPSET, €CTh I orel, c id 3aJaHHBIM B
napamerpe (parentRepository.existsById (parented)) . Ecnu
TaKOW OTeIl CYIIECTBYET, TO U3MEHSETCS UMs y HaijeHHoro nmo id pebeHka u
pebeHok coxpansieTcs B peno3utopuu (childRepository.save (child)).

Meton deleteChild ynanser u3 TaOmuIel peOEHKA, 3aJaHHOTO C
nomoiplo AByx id — orua u pebenka. Kak u B mpeablaymieid QyHKIUU

pOBEpSAETCS HAMYKUE OTLA.
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Rest koHTposuiephl 711 pabOThl C JIBYMsI CEpBHCAMU MPEJICTABICHBI ABYMS
Ki1accamu ParentController " ChildController. B »rux
KOHTPOJIJIEpaX MPOUCXOJUT OOpalieHne K PacCMOTPECHHBIM BBIIIE METOJaM

COOTBCTCTBYHOIIMUX CCPBHUCOB.

class ParentController m class ChildController

package com.vera.postgresparentchild.controller;

import com.vera.postgresparentchild.exception.ResourceNotFoundException;
import com.vera.postgresparentchild.model.Parent;

import com.vera.postgresparentchild.repository.ParentRepository;
import com.vera.postgresparentchild.service.ParentService;
import java.util.List;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.http.ResponseEntity;

import org.springframework.web.bind.annotation.*;

import javax.validation.Valid;

@RestController
public class ParentController ({

@Autowired
private ParentService parentService;
@GetMapping (" /parents")
public List<Parent> getParents() {
return parentService.getAllParents() ;

}

@PostMapping ("/parents")
public Parent createParent(@Valid @RequestBody Parent parent) ({
return parentService.saveParent (parent) ;

}

@PutMapping (" /parents/{parentId}")
public Parent updateParent (CPathVariable Long parentId,
@valid @RequestBody Parent parentRequest)

return parentService.updateParent (parentId, parentRequest);

}

@DeleteMapping ("/parents/{parentId}")
public ResponseEntity<?> deleteQuestion (@PathVariable Long parentId) ({
return parentService.deleteQuestion (parentId) ;
}
}

package com.vera.postgresparentchild.controller;

import com.vera.postgresparentchild.model.Child;

import com.vera.postgresparentchild.service.ChildService;
import com.vera.postgresparentchild.service.ParentService;
import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.http.ResponseEntity;

import org.springframework.web.bind.annotation.*;

import javax.validation.Valid;

import java.util.List;
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QRestController
public class ChildController ({

@Autowired
private ChildService childService;

QAutowired
private ParentService parentService;

@GetMapping ("/childs")
public List<Child> getAllChilds () {
return childService.getAllChilds() ;
}

@GetMapping ("/childs/{parentId}/childs")

public List<Child> getChildsByParentId(@PathVariable Long parentId) ({
return childService.getChildsByParentId (parentId) ;

}

@PostMapping ("/childs/{parentId}/childs")
public Child addChild(@PathVariable Long parentId,
@Valid @RequestBody Child child) {
return childService.addChild (parentId, child);

}

@PutMapping ("/childs/{parentId}/childs/{childId}")
public Child updateAnswer (@PathVariable Long parentId,
@PathVariable Long childId,
@Valid @RequestBody Child childRequest) ({
return childService.updateChild (parentId, childId, childRequest);
}

@DeleteMapping ("/childs/{parentId}/childs/{childId}")
public ResponseEntity<?> deleteChild(@PathVariable Long parentId,
@PathVariable Long childId) {
return childService.deleteChild(parentId, childId);

Paccmotpum MeTon, KOTOpbIA co3maeT poautens. [ns BbI3oBa Merona
HCIOJBb3yEeTCsA AaHHOTALUs QPostMapping("/parents") .O0BeKT parent HE
IIepelacTCs B KOMaHIHOM CTPOKE, a Mepeaercs mapou uMsl nojs — 3HayeHue. B
JTAHHOM CIlydae y pOAUTEIN U y peOeHKa eCTh TOJBKO OJHO ToJie — hame, T.K. id
TEHEpUPYETCSl aBTOMAaUYECKH C TOMOUIBIO sequence. Be3oB Rest cepBrca parents ¢

MOMOIIBI0 porpamMMbl Postman noka3an Ha puc.43.
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Normal a® No environment v
http:/flocalhost:8080/parents POST v

form-data x-www-form-urlencoded raw JSON

1 {"name":"Bacunui"}

Preview Add to collection

Body B 200 [ 943 ms
Pretty = Raw  Preview L

"createdAt™: "2019-09-27T14:11:39.049+0000",
"updatedAt”: "2019-09-27T714:11:39.049+0000",
"id"; 1607,

"name”: "Bacunui”

Pucynok 43. Be130B rest cepuca no co3xanuio parent

Mps1 no6aBunm otma ¢ umeHeM Bacwumii. C momotipio rest KoHTposuiepa Kiracca

child no6aBum neteli aToMy pOIUTENIO KaK MIOKAa3aHO Ha puc.44.

Normal @ No environment »
http:/flocalhost:8080/childs/1607/childs POST v

form-data x-www-form-urlencoded raw JSON

1 {"name":"ExkaTepuHa"}

Preview Add to collection

Body sTATUS AU TivE EITERN
Pretty = Raw  Preview i)

{
"createdAt™: "2019-09-27T14:19:32.503+0000",
"updatedAt": "2019-09-27T14:19:32.503+0000",
"id": 1201,
"name”™: "ExatepuHa”

Pucynok 44. Jlo6asaenne child
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Ha puc. 45 noka3an BbI30B METO/1a 110 yAAJCHUIO 3amucu poautes ¢ id -36.

v

C () % Tabbed Postman - REST Client | chrome-extension://coohjcphdfgbiolnekdpbcijmhambjff/index.html

Normal @ No environment v

localhost:8080/parents/-36 DELETE v

form-data = x-www-form-urlencoded = raw | JSON v

Pucynoxk 45. Ynanenune 3anucu u3 Tadaunbl parent
OTtMeTM OJTHY 0COOCHHOCTH MPHU MOCHUTKE POSt u put cooOmieHuii ceppepy.
I[Tomumo mHpOpManmu, KOoTOpasi mokazaHa Ha puc. 43 u 44, He0OX0aUMO 3a7aTh

3arojoBoK (cieBa kHomka “headers”) kak mokaszano Ha puc.46.

v -

@ Postman X

@] Mail.ru: nouta, nonc: X Hosas sknaaka X |

C 1)} M Tabbed Postman - REST Client | chrome-extension://cochjcy

Normal

URL Parameter Key

Content-Type

Header

localhost:8080/childs/4/childs

a® No environment »

Value

application/json Q

Value

PucyHnok 46. OcodeHHOCTH MOCbLIKHU POSt, put MmeToaoB U3 Postman

U Tak MBI paccMOTpenu mpocteiimue npuMepbl ¢ Spring boot. Haneemcs,
4TO ATOT (HPPEUMBOPK, MTO3BOJIUT BaM JlyMaTh, 4To SPring Framework Bnosiue cede
ObICTpbIii ¥ KOMQOPTHBIA Tpolecc MO co3naHuo Webh mpuiokeHuit C

HCII0JIBb30BaHUCM CCPBLCpPa HpHJIO)KeHI/Iﬁ.

3aaHUA KIJ1. 9
1. Cozpaiite cepBepHoe npuioxenue aist padotel ¢ bJ[ Postgres. B B/

JOJDKHBI ~ OBITH 2 TaOJUWIBI, pealu3yloIlue CBSI3b OJWH KO MHOTHUM.
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Bocnonp3yiitech mpoekToM u3 3amanus 1 ri.8. Peanmusyiite Rest cepBuchl nis
CRUD onepanuu co Bcemu Tadbaunamu. Mcmons3yiite Spring boot.
2. Bocmonp3yiitech mpuiiokeHueMm, co3mganHeiM B 1.1. Cosmaiite jSp-

CTpaHUIIbI U BBIBOJIA M BBOJA JaHHBIX Ta0uuil. Mcnoas3yiite Spring boot.
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3akioueHue

PaccMoTpeHHBIE apXUTEKTypHBIC pEIICHUS Java, BKIIOYaronme B ce0s
natrepusl DAO, 10C u dpeiimBopku Spring u Hibernate, mo3BoIsSiOT YIPOCTUTH
MpoIleCC  MPOCKTUPOBAHUS  KOPHMOPATUBHOTO  MpuioXkeHus. Kpome Toro
GpeliMBOpKM  W30aBJISAIOT Takoe TPUIIOKEHHE OT MHOXKECTBa  OIIMOOK.
[IpencraBneHHple B MOCOOWHM TMPUMEPHI TOMOTAIOT CHAENaTh TEpPBBIC IIard B

ocBoenuu Spring u Hibernate.
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Ipunoxenue 1. I'imoccapun

Apache cepsep (A PAtCHy Web Server —ucnpasnennsiii Web Server) —
HoBas Bepcust NCSA 1995 rog.

ASF (Apache Software Faundation) — mporpammusiii ¢hona. Bein co3man
B 1999 romy uz Apache Group B enaspe, CHIA. OTIUYHUTENBHBIC YEPTHI
npoekToB Apache — 3T0 coBMmecTHas pa3paboOTKa KoJa M OTKpHITasd,
nparmatudHas jauneHsus — Apache Software License.

ASL nuuen3us — autieH3us npoektoB ASF.

CRUD - o6o3nauenne SQL omeparuum (Create, read, update, delete).

Hibernate — oagna u3 peanuzaiuiit ORM.,

DOM (Document Object Model) — o6bekTHas mogens HTML cTpaHuUIIb.

Java2EE (Java 2 Enterprise Edition) - nabGop cnenmduranmii Java,
OMHCHIBAIONINI apXUTEKTYpy CEpBEpHOM mmIaTGopMbl IJsi 3ajad CPEeIHUX U
KPYIHBIX TIPEATNPHUATHH.

javax.persistence -  OubnmoTeka, KOTOpas  JaeT  BO3MOXKHOCTh
c(hopMHUPOBATH KJIACCHI, ONMUCHIBAIOININE YKE CylecTBYoIre Tabauisl B b/1.

JPA (Java Persistence API) — cieundukanus APl Java EE. YcranosiBaer
npaBuiIa, Kak JOJKHO peann3oBbiBaTbes ORM.

JQuery — 6ubnmumoreka JavaScript, ¢poxkycupyroimascs Ha B3aUMOJICHCTBUN
JavaScript u HTML. bubaunoreka jQuery momoraer Jerko IoJjydaTh JOCTYH K
mobomy osnementy DOM, oOpamarecss k  atpuOyram U COAECPKUMOMY
sanemenToB DOM, ManumynupoBath uMu.

JSON (JavaScript Object Notation) — TekcToBbIii hopMaT OOMEHa TaHHBIMH,
OCHOBaHHBIM Ha JavaScript. Json - TekcT mpeacraBiser co0Ooi HaOOp KIIHOY:
3HAYCHHE.

Mapping — comocraBnenne (IpocHUpoOBaHue) Java-KiIacCoB C TaOIHMIIaMU
0a3bl naHHbIX. OcyliecTBisieTcsl ¢ MOMOIIb0 KoH(puUrypaunoHHeix XML-daitnon

WX Java-aHHOTAaIHH.
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NCSA — oauH u3 niepBbix BeO-cepBepoB. Pazpaboran Po66om Makkynom u3
NCSA (HarmoHaabHBIN IIEHTP CYNEPKOMITBIOTEPHBIX TEXHOJOTHA).

ORM  (Object-Relational  Mapping) —  0O0BEKTHO-PEIAIMOHHOE
otoOpakenue. OTBeuaet 3a oToOpaxkeHue o0bekToB B b/I.

POLO (Plain Old Java Object —Ctapsie mo0Opsie Java-oOBEKThI) KiIacc —
OOBIYHBIN KJTacc java.

REST service — npeobnaaaroiias Mojenb npoektupoBanus Web-cepBucos.
Crnenyer d4eTblpeM NpPUHIMIIAM: SIBHOE wucnosb3oBanue HTTP-MeTonos,
HEcOoXpaHeHue cocTosHus, mnpenocraBienrue URI, aHamoruyHbIX CTpPYKType
Katayoros, mepeaada ganaeXx B XML, JSON wmmm B 06oux dopmarax.

UML-auarpamma — rpaduueckoe onvucanme 0ObEKTHON MOJIEIH.

Be0-cepBuc (Web service) — mporpamMmHas cucTeMa, oOToOpakacmast
opayzepom. Uaentudurupyercs yaukansHeiM URL-anpecoM. Bzaumopeiictyer ¢
JIPYTUMH  CHCTEMaMH TOCPEJICTOM  cooOmieHuid, ocHoBaHHbIX Ha SOAP
MIPOTOKOJAaxX MUian Ha corjameHusx REST.

Konreiinep cepBjieTOB — mporpamma, MpeJcTaBisitomias coOoi cepsep,
KOTOPBIN 3aHUMAETCS CUCTEMHOM MOJACP>KKOU cepBlieTOB. MoxeT paboTarth Kak
MTOJTHOIIEHHBIN CaMOCTOSATEIbHBIN BeO-cepBep, OBITH MOCTABITUKOM CTPAHUI] JIJIS
Ipyroro BeO-cepBepa, Hampumep, Apache, wuaum UHTErpupoBaThcs B Java
EE cepBep npunoxxenuii.

Ilatrepn — mabmoH mnpoekTupoBaHus. [loBTOpseMas apXUTEKTypHas
KOHCTPYKITUS, MPEACTaBISIONas co0oil pelieHre mpoOIemMbl MPOSKTUPOBAHUS B
paMKax HEKOTOPOTO YacTO BO3HUKAIOIIETO KOHTEKCTA [8].

CepBier — 3710 Java mporpamma, KOTOpasl BBINOJHSAETCS B KOHTEHMHEpE
CEpBJICTOB.

®peiimBopk — kapkac (framework), He MeHstoIMIiCS OT KOHDUTYpaUU K
KoH(urypanmuu v Hecymui B ceOe rHe3/la, B KOTOPHIX Pa3MEMIAl0TCs CMEHHbBIC

MOJTYJIH.
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Hpuaoxenue 2. Uudpopmauus o crangaptaom IO npoexkros.

2.1 HekoTopsie cBeageHnusa o Tomcat

o Tomcat MOXHO 3aperucTpupoBaTh Kak CIyKO0y, a MOXXHO H HE
PETUCTPHUPOBATD.
o Tomcat moxxet BcTpawBatbcsi B cpeny (NetBeans), a moxxeT He

BCTPaMBAThCS M3-32 KOH(IIUKTA BEPCHIA.

o Bce web mpoektsr ¢ hibernate u ¢ webConig (Ho wHe ¢ Xml) uayr

TOJILKO 101 jre 8.

o Kak s3amyctuth tomcat? 3amyctuth daitn Startup.bat B karamore
tomcat/bin.

Kax u3Menuts nopt, Ha kKoTopM ctaptyeT tomcat? IlomeHsTs mopt B

CTpOKE, KOTOpast HAXOJIUTCSI B daitne .\ApacheTomcat

8.0.15\conf\server.xml:

<Connector executor="tomcatThreadPool"
port="8080" protocol="HTTP/1.1"
connectionTimeout="20000"

redirectPort="8443" />
o Kak moMensaTs mim 106aBuTh mapoiib 11 deploy?
B daitn..\ApacheTomcat 8.0.15\conf\tomcat-users.xml N00aBUTH
MOJIB30BATEIS ¢ POJIBIO "'Manager-gui''
<role rolename="manager-gui"/>
<user username="admin" password="admin" roles="manager-
gui"/>
o Kak momeHsTh Bepcuto java?
B karanor..\ApacheTomcat 8.0.15\bin momecture daiin setenv.bat co
CIIEIYIOLIHUM COJIEPKUMBIM:

set "JRE_HOME=C:\Program
Files\Java\jre1.8.0_201"
exit/b 0
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[Ipu pa3BepThIBaHUM CepBepa BepCHs jI€ MOMEHSETCs. DTO MOKHO YBHIETh
B okHe tomcat http://localhost:8080/manager/status. croioen JVM Version.

° Kaxk ocranoButs tomcat?

DTO MOXKHO CZEJIaTh KAK MUHUMYM TPEeMs CIOCOOaMHU.

1. Uepe3 KHONKY «HAacTpOWUTH» B IMaHEIW B MPABOM HWXKHEM yriy (HE
BCeraa).

2. 3amyctuB ¢aitn shutdown.bat u3 karanora ..\ ApacheTomcat 8.0.15\bin.

3. OcTaHoBUB CIyXO0Y.

) Kaxk 3ageniounts war daiin?

3aittu Ha tomcat http://localhost:8080/manager/html u B pasnene,

MOKa3aHHOM Ha puc.47, BbIOpaTh War-gaii.

WAR cpain gnsa pazgepTbiBaHUA

Buibepute WAR daitn ana sarpysiu | Beilbepute daiin | Oaitn He Beibpat

| PasBepHyTb |

Pucynok 47. Pazmemenue war-gaiiaa

2.2 0 3amnyckKe NpUJI0XKEHHUH C JOCTynoM K derby.
[Ipu pabore ¢ NetBeans neoOxoaumo B «ciayxk0ax - 0a3bl JaHHBIX»
BBITIOTHUTE KOHHEKT ¢ jdbce:derby://localhost:1527/sample [app Ha APP]. bes

9TOTO HpOI’paMMHBIfl KOHHCKT HC YCTaHAaBJIMBACTCA.
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Ipuno:xkenue 3. IlpoexTnl Ha bitbucket.org

IIpoexTnl 4 riaBbl
Bcee IIPOEKTHI 3TOU TJIaBbI MO’KHO CKayaTh C

https://bitbucket.org/w2lvera/daosimplederby/.

o [Tpoekr ¢ kaccom Controller maxoxutcs B katanore daoDerby.
o [Ipoekt ¢ wucnomb30BaHWEM Spring HAXOAWUTCA B  Karajore
daoDerbySpring.

IIpoexTsl 6 riIaBbI
Bce MIPOEKTHI 3TOM TJ1aBbI MOKHO CKayarb c

https://bitbucket.org/w2lvera/springdataaccessderby/src/master/. YV  npoekrtos

o6t pom.xml.
o [Mpoekt pazmena Spring JDBC Template waxomutcs B Kartaiore
JDBCTemplateDerby.
J [Mpoekt pasgena «Jloctynm k nmanHeIM ¢ Hibernate» naxomutcs B
karajore HibernateDerby.
o [Mpoekt pasaena «KomOunarmst Spring Hibernate» naxogutcs B
karajore HibernateSpringBerby.
o [IpoekT pazaena Spring Data JPA naxoautcs B karanore SpringData.

o [Mpoekt pazmena Spring JDBC Template naxomutcs B Kartaiore
JDBCTemplateDerby.

IIpoekTsl 8 riaaBbl
1. [Ipoexktsr  pazgmenoB 8.1 w82  MOXHO  cCKadatb €

https://bitbucket.org/w2lvera/springmvcsimple/src/master/. YV mnpoekToB oOmmii

daitn pom.xml.
IMpoexTs pazmena Spring MVC Hello Word.

o [Ipumep ¢ xml ¢daiinom Haxomutes B kartaiore mve_xml.
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https://bitbucket.org/w2lvera/daosimplederby/
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https://bitbucket.org/w2lvera/springmvcsimple/src/master/

e [Ipumep c class Config Haxomurcs B katanore mve config.
[Tpoekt pa3aena RestServicies naxoautcs B karanore RestServiceMVC.
2. [Tpoekth pasgena 8.3 Spring MVC ¢ noctynom k BJI derby moxHO

ckayaTh ¢ https://bitbucket.org/w2lvera/mvc_derby/src/master/. Y npoektoB

oOmwmit daitm pom.xmil.
e IlpoekT ¢ reHepanueir Rest service wHaxogurcss B KaTajore

RestSpringDataJPA.

e [Ipoekr ¢ TeHepamued CTpaHUI] [SP HAXOIUTCS B Karajore

JSPSpringDataJPA.

IIpoexTsl 9 riaBbl
1. IIpoekt paszena 9.1 MOYKHO cKa4aThb c

https://bitbucket.org/w2lvera/boothello world/src/master/

2. IlpoekT pazaena 9.2 MOKHO CKavaTh
https://bitbucket.org/w2lvera/bootpostgres-parent-child/src/master/
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Ipuno:xkenne 4. UML nuarpaMmmsl KJ1accoB

JUIsL  OIMCaHudg BBaHMOHCﬁCTBHH MCKAY KJIaCCaMMU HCIIOJb3YyCTCA UML
AuarpamMmma. Hwuxe IIPpUBCACHBI CXCMbI, KOTOPBLIC IIOKA3bIBAIOT BO3MOXKHBIC
OTHOHICHMA MCIKAY KJIaCCaMU.

Kiaccrel cBsizaHbl MEXTy COOOM pa3IMUHBIM 00pa3oM:

Arperauust

CTYACHT

v

rpynmna

Aepecayus (sBnseTcs 4vacTbio) BCTPEYAETCs, KOTAAa OAMH KJAacc SBISETCA
KOJUIEKIIMEN WJIM KOHTEWHepoM Apyrux. IlpmuéM mo ymosganHwuio, arperanuen
Ha3bIBAIOT acpezayuto No Ccvlike, TO €CTb KOIZa BpeMs CYLIECTBOBAHUSA
COZIEPIKAILUXCA KJIACCOB HE 3aBUCUT OT BPEMEHHU CYLICCTBOBAHUSA COIECPIKALLETO
ux Kkinacca. Ecinu koHTeliHep Oy1eT YHHUUYTOXKEH, TO €r0 COAECPKUMOE — HET.

I'padmuecku arperanusi NpeACTaBIsSETCS IMYyCTbIM POMOMKOM Ha OJoKe
KJ1acca W JJMHUEH, UAYIIEeH OT 3TOro poMOMKa K COAEpIKaIeMyCs Kiaccy.

Kommno3nnus

MOJIETb > » ¢urypa

KoMmrmo3uius umeer >KECTKYIO 3aBUCUMOCTh BPEMEHHU CYIIECTBOBAHMUS
HK3EMIUISIPOB KJlacca KOHTEMHEpa M IK3EMIUIIPOB cojepKamuxcs kiaccoB. Ecmu
KOHTEWHEep OyJeT YHUUYTOXKEH, TO BCE €T0 COAEPIKMUMOE OyIeT TaKKe YHUUTOKEHO.

['paduueckn mpencTaBisieTcsi, Kak M arperanus, HO C 3aKpalleHHbIM
POMOUKOM.

HacaenoBanue

oBall ¢burypa

Y

Jlnst o003HayeHus1 HAaCIeA0BAHMS UCTIOJB3YIOT TPEYTOJIbHUK, HAllPABIECHHBIH

OT MOJIKJIacca K POJUTENBbCKOMY Kitaccy (extends).

Decorator |- ______ »| Interface
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Jliis o0o3HaueHus HacaenoBanus uaTepderica (implements).

Peanu3zanus

KOHTpOJLIEP MO/IEITb

_____________ >

OtHomeHue MCKAY KJIaCCaMH, B KOTOPOM OJIMH KJIACC CO34acT 3K3CMILIAP
APYroro Kjiacca.
Peanmaumi —  OTHOIICHHC OcI0C-4acCThb. Fpa(bI/I‘IeCKI/I peain3anunia

MMPCACTABIIACTCA TaK KE, KaK 1 HACJIICIOBAHUC, HO C HYHKTHpHOfI JIMHUEH.

3aBHCHUMOCTH

bpeiim 2| tools

OTtHomIeHHe ocBeAoMIICHHOCTH. Dpeiim 3HaeT o kinacce tools.

3aBucumocTtsh (dependency) —  sto  cmabas  Gopma  OTHOIICHUS
UCIIOJIb30BAHUS, MPU KOTOPOM HM3MEHEHHE B creluUKaIlMi OJHOTO BIIEYET 3a
co00if U3MEHEHUEe APyroro, npuyeM oOpaTHoe He 00s3aTeNbHO. Bo3HuKaeT, korna
00BEKT BBICTYIAET, HAPUMEP, B (hOpMe MmapaMeTpa WK JOKATbHOU MePEMEHHOM.

['paduueckn mpencraBinseTcss MYHKTUPHOW — CTPENKOM, HAyIIEH OT
3aBUCUMOTO AJIEMEHTA K TOMY, OT KOTOPOT'O OH 3aBHUCHT.

Cy1iecTByeT HECKOJIbKO UIMEHOBAHHBIX BapUAHTOB.

3aBUCUMOCTh MOKET OBITh MEXAY DSK3eMIUIpAMH, KJIAacCaMU WU
AK3EMIUISIPOM U KJIACCOM.

MomHocTs oTHOmEeHU# (KpaTHOCTS).

MOIIHOCTh OTHOIIEHUS (MYJIBTUIUIMKATOP) O3HAYAET YUCIIO CBA3EH MEXKIY
KaXKJIBIM DK3EMIUIAPOM Kjiacca (00BEKTOM) B Havalle IMHUU C DK3EMIUIIPOM Kjlacca

B €€ KOHIIE. Pa3muaror cieayronmuye TUIMYHbIE CIIydau:

HoOmMauus obbsicHeHue rpumep

0.1 Honb nnu oavH ak3emnnsp KOLLKa UMEET UNN HEe UMEET XO3snHa
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1 O06si3aTENBHO OAMH 3K3EMMNIIAP Y KOLLKW ogHa MaTb

0.*unnn * Honb nnun 6onee ak3emnnsapos Y KOLLUKM MOXET OblTb, @ MOXET M He ObITb KOTAT

1.* OpavH vnn 6onee IK3eMmniapoB Y KOLLUKK €CTb XOT4d Obl OQHO MECTO, rge oHa cnuT
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