® Spring Core

Spring AOP
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<LUXOFT

\/ TRAINING NYSE



AOP : lNMpumep

+ PaccmoTpum mMeToa NonyveHUsa Nosb3oBaTens no id:

public class UserService {
public UserDTO getUser(Integer id) {
return userDAO.getUser(id);

}
}

A
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AOP : lNMpumep

+ PaccmMoTpuM MeToZ NMonyyeHus noib3oBaTtens no id:

public class UserService {
public UserDTO getUser(Integer id) {
return userDAO.getUser(id);

}
}

+ [ob6aBuM norrupoBaHue:

public UserDTO getUser(Integer id) {
log.debug("Call method getUser with id " + id);
UserDTO user = userDAO.getUser(id);
log.debug("User info is: " + user.toString());
return user;

}

A
www.luxoft-training.co <LUXOFT
\/ TRAINING

—



AOP : lNMpumep
+ [lobaBM 06pabOTKY NCKJTFOUEHWI:

public UserDTO getUser(Integer id) throws ServiceException{

log.debug("Call method getUser with id " + id);
UserDTO user = null;

UserDTO user = userDAO.getUser(id);
try {

user = userDAO.getUser(id);
} catch(SQLException e) {
throw new ServiceException(e);

}

log.debug("User info is: " + user.toString());
return user;

}

A
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AOP : lNMpumep
+ [lobaBnM NpoBepKy Npas rnob3oBaTens:

public UserDTOgetUser(Integer id) throwsServiceException, AuthException{
if (!SecurityContext.getUser().hasRight("getUser")) {
thrownewAuthException("Permission Denied");

}

log.debug("Call method getUser with id " + id);
UserDTO user = null;
UserDTO user = userDAO.getUser(id);

try {
user = userDAO.getUser(id);

} catch(SQLException e) {
thrownewServiceException(e);

}

log.debug("User info is: " + user.toString());
return user;

A
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AOP : lNMpumep

+ [lobaBnsem KaLmMpoBaHVe pe3y/ibTaToB PaboThbl:

public UserDTOgetUser(Integer id) throwsServiceException, AuthException {
try {
if (cache.contains(cacheKey)) {
user = (UserDTO) cache.get(cacheKey);
} else {
user = userDAO.getUser(id);
cache.put(cacheKey, user);
}
} catch(SQLException e) {
thrownewServiceException(e);
}
log.debug("User info is:
return user;

}

+ user.toString());

A
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AOP : lNMpumep

¢+ YTo mMbl nonyyaem:
- bonblion o6bem cepBMCHOMO KoAa
- BmecTo ogHOM CTpOKM MbI nony4mnu 16. I 3To KONMYECTBO NPOAOJIKAeT PacTul...

¢+ Bupabl opToroHasbHOW PYHKLNOHAIBHOCTI
- JlorrmpoBaHue
- O6paboTKa NCKAHYEHWUI
- TpaH3akuun
- KswwmpoBaHue
- [lpoBepka npaB nonb3oBartesns
- W MHOTOe Jpyroe...

¢+ MwuHycbl cepBUCHOro Koaa B OCHOBHOM KoAe:
- Pactet 06beM koaa
- CnoxHee noaaepxvisatb
- [AybnupoBaHue Koja

¢ PewweHwMme: NCcnosb30BaTb acneKkTbl
—~  BbIiHecT opToroHanbHy0 GYHKLMOHANBHOCTb B OTAE/bHbIE KNACChl — aCMeKThbl

A
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Kak paboTaloT acneKkTbl
ACIEKT:

[lobaBnsgemM norrmpoBaHue;

public UserDTO getUser(Integer id) {
log.debug("Call method getUser with id " + id); — @Before advice
UserDTO user = userDAO.getUser(id);
log.debug("User info is: " + user.toString()); _. @After advice
return user;

www.luxoft-training.co
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> NlorrnpoBaHue
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AOP :: BBegeHune

+ Aspect Oriented Programming (AOP) - acnekTHO-OpMeHTUPOBaHHOE
nporpamMMmpoBaHme
+ AOT1 npegocTaBngeT cpeicTBa 418 peanmsaumm OpToroHaibHOW

(crosscutting) yHKUMOHANBHOCTY

CourseService

StudentService

Ajunsasg
suoloesueRs |
Y10

MiscService

A
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AOP :: BBegeHue

¢+ Kak «OpTOroHanbHyto» 6HU3HEC-NTOTUKY MOXHO
peannsoBatb B CYPBA?

A
<LUXIOFT
W/ TRAINING



AOP :: BBegeHue

¢+ [Mpumep OPTOroHasibHOro NIOrTPOBaHNA C
ncnonb3oBaHmem Tpurrepos CYPBA.:

/* Tpurrepbl Ha ypoBHe Tabnuubl */
CREATE OR REPLACE TRIGGER DistrictUpdatedTrigger
AFTER UPDATE ON district
BEGIN
INSERT INTO info VALUES ('table "district" has changed');
END;

A
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AOP :: Mpumep agBaKica IOrrMpoBaHVSA

@Aspect
public class LoggingAspect {
private Logger logger = Logger.getLogger(LoggingAspect.class.getName());

@Around("execution(* *.*User(..))")

public Object log (ProceedingloinPoint thisJoinPoint) throws Throwable {
String methodName = thisJoinPoint.getSignature().getName();
Object[] methodArgs = thisJoinPoint.getArgs();

logger.info("Call method " + methodName + " with args " + methodArgs);
Object result = thisJoinPoint.proceed();
logger.info("Method " + methodName + " returns " + result);

return result;

}

www.luxoft-training.co
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AOP :: Mpumep agBaKica IOrrMpoBaHVSA

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:aop="http://www.springframework.org/schema/aop"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-3.0.xsd
http://www.springframework.org/schema/aop

http://www.springframework.org/schema/aop/spring-aop-3.0.xsd">
<aop:aspectj-autoproxy/>

<bean id="userDao" class="UserDaoImpl"/>

<bean id="loggingAspect" class = "LoggingAspect"/>
</beans> X
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AOP :: Mpumep agBaKica IOrrMpoBaHVSA

public interface UserDao {

UserDTO getUser(int id);
}

public class UserDaoImpl implements UserDao {

public UserDTO getUser(int id) { C MOMOLLbIO aCMEeKTOB MOXHO aBTOMaTUYeCcKM
if (null != userDaoMap.get(id)) { [06aBNATh:
return userDaoMap.get(id); - JlorrmpoBaHune
} - ObpabOoTKy NCKTHOYEHNI
- TpaH3akuuu
UserDTO user = new UserDTO(id); - KswmpoBaHwve
userDaoMap.put(id, user); - [1poBepky NpaB No/sib3oBaTend
return user; - W MHOroe gpyroe...
} ex.1

A
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AOP :: Mpumep

@Aspect

public class LoggingAspect {
@Pointcut("execution(* *.*User(..))")
public void userMethod() { }

@Around("userMethod() ")
public Object log (
ProceedingloinPoint thisJoinPoint)
String methodName =
thisJoinPoint.getSignature().getName();
Object[] methodArgs =

class UserDaoProxy implements UserDao {

public UserDTO getUser(final Integer id)
{
Aspect logger = new LoggingAspect();
ProceedingJoinPoint joinpoint =
new ProceedingJoinPoint() {
Object proceed() {
return userDao.getUser(id);

}
}s

thisJoinPoint.getArgs();
logger.debug("Call method " + methodName
+ " with args " + methodArgs);
Object result = thisJoinPoint.proceed();
logger.debug("Method " + methodName

+ " returns " + result);
return result;

www.luxoft-training.co

return logger.log(joinpoint);
}
}

class UserDaoImpl implements UserDao {
public UserDTO getUser(Integer id) {
return userDAO.getUser(id);

}
}
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AOP :: BBepgeHue
PaboTta c DAO 6e3 |loC n AOP

1.

2. BbizoB metoga DAO

Pabota c DAO c loC, Ho 6e3 AOP

1. BHegpeHune
DAO

2. BbizoB metoga DAO

A
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AOP :: BBepgeHue

Pa6ota c DAO c loC n AOP

2. Bbi3oB
METOo/Ia
npokcy DAO

3. Bbi3oB agBavica Logging @Before

4. Bbi30oB 5. Bbi3oB
JlorrmpoBaHue MeToza ajBavica JlorrmpoBaHue

BXO/a B METO[, UserDAO _ Logging BbIXOZa U3
@After MeToaa

A
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AOP :: BBepgeHue
PaboTta c DAO cloC n AOP

1. DAO

2. Bbi3oB
METOo/Ia
npokcn DAO

3. Bbi3oB aaBaricoB @Before

5. Bbi30B

4. Bbi30B
MeToza

aABamco
UserDAO

| veono
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AOP :: BBegeHune

B Spring Framework AOP peanusyeTcs C MOMOLLbIO CO34aHNA NPOKCU-06beKTa Ha
NHTepecyrLWMiA Bac CepBucC.

interface

N

AN
implements implementss Target Class
Target Class
Proxy class
Proxy class

CTaHgpapTHbI MexaHm3Mm co3ganua CGLIB npokcn m3 JSE (anHammyeckme npokcu JDK)
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AOP :: OCHOBHbIE NOHATUA

[] Spring AOP Key Terms ]

A
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AxkTunBauymna AOP

+ Weaving (cBA3bIBaHME) — NpoLecc NpUMeHeHUs acnekTa K LeseBoMy 06bekTy
A9 CO34aHKA HOBOTO MPOKCUN-06BEKTa.
¢ [lnAa ocywecTBNeHNA CBA3bIBAHWA WCMOAb3yeT ABe JOMOJIHUTE/bHbIE
3aB/ICIMOCTMU:
aspectjrt.jar
aspectjweaver.jar
¢ Takke HeO6XOAMMO WHNUUWPOBATL CO3JaHVE AUMHAMWYEeCKMX MpOKCY B
danne KOHPUrypaumm: <aop:aspectj-autoproxy />

Aspect
Aspect SpecKication

ngmmﬁ

Modified Code
Base Code

XTUXOFT
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AOP :: A3bIK cpe30B (pointcut)

execution - onpegenser cpe3 Ha OCHOBe CUTHAaTypbl MeTo/a
execution(@CustomAnnotation? modifiers-pattern? ret-type-pattern

declaring-type-pattern?.name-pattern(param-pattern) throws-pattern?)
? - JONONHUTENbHBIN NapamMeTp

declaring-type-pattern - lWwwaba0H 415 MeTo4a U MEHU Knacca

Mpvmepbl:
execution (* *(..)) - cBA3bIBaHMeE C NHOOLIM METOA0M C 060N CUTHATYPOW;
execution (int *(..)) - cBA3bIBaHMe C NHOOLIM METOA0M, BO3BPALLAOLLMM int;

execution(* com.package.subpackage.Classname.*(..)) - cBA3bIBaHVe C /1H0ObIM
MeTozoM com.package.subpackage.Classname class;

A
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AOP :: A3bIK cpe30B (pointcut)

execution (void Test.foo(int, String)) - cBa3bIBaHVe ¢ MeToL0M foO, Knacca Test,
NPUHMMaKLLKMM B KayecTBe napamMeTpos int 1 String;

execution (* foo.bar.*.dao.*.update*(..)) - cBa3bIBaHMe C NHOO6LIM METOLOM,
HauYMHarWMMca Ha «update», B nakeTe, HauMHaroLwymcs ¢ foo.bar v
3aKaH4YMBaroLWMMca Ha dao;

bean - cBsi3bIBaHMe C TOUKaMK coefUMHEHNA onpeeneHHOoro Spring 6rHa (Mnv
Habopa 6MHOB)

bean(“*Bean”) - onpegensdeT TOUKN coegnHEHNS ANS BCeX BUHOB C
NAeHTNGUKATOPOM, 3aKaHUMBaKOLWMMCA Ha Bean

within - cBsi3bIBaHVe C N06bIM METOLOM COOTBETCTBYHOLLLEro K/lacca

within(com.package.subpackage.*) - onpegensaet ntobble TOUKMN ceaUHEHUSA
(BbIMosIHeHKe MeToAa TobKO B Spring AOP) B pamMkax nakeTta
com.package.subpackage

this - cBA3bIBaHME C TOUKAMU coegiHeHUs (BbINO/IHEHVE MeTOA0B npwv

ncnonb3soBaHuy Spring AOP) B ciydae, ecnu ccblika Ha 6uH (Spring AOP Proxy)
ABNAeTcsd 06beKToOM 3a,aHHOro TMna

A
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AOP :: Cpes
this(com.package.InterfaceName) - onpegenser Touku CoeAVHEHWNA ANA BCeX
MEeTO/ZOB B KJlacCax, peannsyrLlmx nHtepderic com.package.lnterfaceName

target - cBA3bIBaHME C TOYKaMU COeANHEHUA (BbIMOJIHEHVE MeTOo4O0B Mpu
ncnonb3soBaHuK Spring AOP), korga ueneBon 06beKkT (T.e. 06bEKT MPUIOXEHUS,
KOTOPbIN 06epHYT NPOKCU) ABNAETCH 3K3eMMNAAPOM 3a4aHHOro T1na

target(com.package.InterfaceName) - onpegensetr Bce MeTOAbl 00BLEKT],
LilefieBOM 06beKkT KOTOPOro peanunsyet com.package.InterfaceName

args - CBA3blBaHME C TOYKaMN CcoegUHEHUA B C/1ydae, KOorga apryMmeHTaMum ABAar0TCA
IK3eMNNAPbI 3a4dHHbBIX TUTMOB

args(String) - onpezensieT mMeTo4bl, Y KOTOPbIX ONpeAeneH OAWH CTPOKOBbIM
aprymMeHT
@annotation - cBA3bIBaHME C TOYKAMU COEANHEHUNS B C/lydae, KOrjga MeToj TOUKuU

coegnHeHna (BbliNnoaHeHWe MeToAa Npw ncnonb3oBaHmm Spring AOP) nmeet faHHYHO
aHHOTauuo

@annotation(com.package.annotation.Annotation) - BCe MeTOoZpbl,
nomMeyeHHble aHHOTaunen @Annotation

A
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AOP :: Tunbl apBancos

¢+ @Around advice - BbINOJIHAETCA Nepej 1 nocse joinpoint

¢+ CaMbll MOLUHBIV U3 BCEX aABaCOB

@Around("@annotation(com.luxoft.springaop.example2.Log)")

public Object log (ProceedingloinPoint thisJoinPoint) throws Throwable {
String methodName = thisJoinPoint.getSignature().getName();
Object[] methodArgs = thisJoinPoint.getArgs();
logger.info("Call method " + methodName + " with args " +

methodArgs);
Object result = thisJoinPoint.proceed();

logger.info("Method " + methodName + " returns " + result);
return result;

ynp
2
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Mpnmepbl ncnonb3oBaHusa AOP

¢ JlorrmpoBaHue

+ [1lpoBepkn 6e30nacHOCTA

¢ YnpaBneHue TpaH3aKLMAMUN

¢+ Ob6paboTka NCKNOUYEeHUW

+ [lpoBepkKa npas MNosib30oBaTens

+ [MpopunnpoBaHme

A
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AOP :: rpynnmpoBKa acneKkToB

@Aspect
public class SystemArchitecture {

@Pointcut("within(com.xyz.someapp.web..*)")
public void inWebLayer() {}

@Pointcut("within(com.xyz.someapp.service..*)")
public void inServiceLayer() {}

@Pointcut("within(com.xyz.someapp.dao..*)")
public void inDataAccessLayer() {}

@Pointcut("execution(* com.xyz.someapp.dao.*.*(..))")
public void dataAccessOperation() {}

}

A
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AOP :: KomM6buHMpoBaHue cpe3oB

KombuHmnpoBaHue pointcut BbipaXKeHWIA:

@Pointcut("execution(public * *(..))")
private void anyPublicOperation() {}

@Pointcut("within(com.xyz.someapp.trading..*")
private void inTrading() {}

@Pointcut("anyPublicOperation() &% inTrading()")
private void tradingOperation() {}

A
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AOP :: Tunbl agBancos

+ MoXeT peLlaTb, UCMONHATL K joinpoint nan BEpHYTb CO6CTBEHHOE 3HaYeHVe:

@Around("com.luxoft.example.SystemArchitecture.businessService()")
public Object accessRightsCheck(ProceedingloinPoint pjp) throws Throwable

{

if (currentUser.hasRights()) {

return pjp.proceed();
} else {
throw new AuthorizationException();

}

returnnull;
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AOP :: cnonb3oBaHne @AfterThrowing

@Aspect
public class AfterThrowingExample {

@AfterThrowing(
pointcut="com.luxoft.example.SystemArchitecture.dataAccessOperation()",
throwing="ex"

public void doRecoveryActions(DataAccessException ex) {
/] ...
}

+ HeT BO3MOXHOCTU BEPHYTbLCS K BbI3bIBAEMOMY METOAY UK
NPOAO/IKUTE 06PaboTKy Ha CeaytoLLen CTpoke

+ Ecnmn 3geckb O6pa6aTbIBBETCH NCKNKYEHNE, OTO HE NMOMELLaET EMY
«BCIMJ1bITb» B Llenn ynp
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AOP :: 0630p TUNOB aaBaNCoOB

@Before - BbINo/IHAETCA NMepes joinpoint

Bbi3oB joinpoint MOXHO OTMEHWTb, TONILKO Bbl4aB
NCKIrYeHne

@Around - BbINOSHAETCA Mepes 1 noc/ie joinpoint

@AfterReturning - nocne ycCnewHOro BbINOJHEHUS
joinpoint, Hanpumep, Korga MeTo/ BbIMONHW/CA, He BblAaB
NCKNoYeH e

@AfterThrowing - B cCnydae Bbigayn WUCKIHOYEHVS B
joinpoint

@After - B 1t060M C/1lydae nocse BbIMOJIHEHKS joinpoint

A
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AOP :: BbicTpanBaHue LEeno4ykn acneKkToB

poBepka 6e30MacHOCTH

4

MaTpeLuka

getUser()

norrnpo

BaHWe
obpaboTka

MCKTHOUEHUN

dao.getUser()
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AOP :: @Order

MopsAoK BbINONHEHWS aCMEeKTOB MOXHO 3a4aTb C MOMOLLbI aHHOTauMK @Order:

@Aspect
@Order(1)

public class AspectA
{
@Before("...cccveeennn ")

public void doIt() {}
}

@Aspect
@Order(2)

public class AspectB
{
@Before("...coveeeenns ")

public void doIt() {} ynp
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ynpa>kHeHue

[lpakTnyeckoe pykoBoaCTBO
* YnpaxHeHue 4
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