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Spring AOP

0 Aspect-oriented programming (AOP)
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log.info("start");
doSomething();
log.info("end");

// AOP
@Around("execution(* com.example.service.*.*(..))")
public Object logExecutionTime(ProceedingJoinPoint joinPoint) throws Throwable {
long start = System.currentTimeMillis();
Object result = joinPoint.proceed();
long end = System.currentTimeMillis();
System.out.printin("Executed in: " + (end - start) + "ms");
return result;
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O Aspect (Pointcut + Advice)
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@Aspect
public class LoggingAspect {
@Before("execution(* com.example.service..*(..))")
public void logBefore(JoinPoint joinPoint) {
System.out.printin("[AspectdJ Before] " + joinPoint.getSignature().getName());
}

@ATfterReturning(pointcut = "execution(* com.example.service..*(..))", returning
= "result")

public void logAfterReturning(JoinPoint joinPoint, Object result) {
System.out.printin("[Aspectd AfterReturning] " +
joinPoint.getSignature().getName() + " returned: " + result);

}

@ATfterThrowing(pointcut = "execution(* com.example.service..*(..))", throwing =
Ilexll)
public void logException(JoinPoint joinPoint, Throwable ex) {
System.out.printin("[Aspectd Exception] " +
joinPoint.getSignature().getName() + " threw: " + ex);
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Proxy 222 O] A| (Spring AOP L& S %)

public class $Proxy0 implements MyService {

private MyService target; Client

public $Proxy0(MyService target) { |

} this.target = target; Proxy Z44]| A4

public void doSomething() { |
System.out.printin("[Before Advice &I&]"): Before Advice &3
target.doSomething(); |

System.out.printin("[After Advice &&1"): N
d printinC S farget 2 AF jaE B2

}
} \
AfterReturning or AfterAdvice A&
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Spring Boot AOP dependency 7}

o pom.xml O Spring AOP =7}

<l-- Spring AOP -->

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-aop</artifactld>

</dependency>
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@Aspect
@Component
public class ServiceExecutionTimeAspect {
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public Object trace(ProceedingJoinPoint joinPoint) throws Throwable {
long start = System.currentTimeMillis();

Object result = joinPoint.proceed();
long executionTime = System.currentTimeMillis() - start;

System.out.printin(joinPoint.getSignature() + " executed in " +
executionTime + "ms");

return result;
}
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Pointcut CHAt

o kr.ac.dankook.ace.springbootaop.service If#HX| | R =
M| 4 S0 CH&H Around adviceZ trace A E Al

@Around("execution(* kr.ac.dankook.ace.springbootaop.service.*.*(..))")
public Object trace(ProceedingJoinPoint joinPoint) throws Throwable {
long start = System.currentTimeMillis();

Object result = joinPoint.proceed();
long executionTime = System.currentTimeMillis() - start;

System.out.printin(joinPoint.getSignature() + " executed in " + executionTime
+ "mS");

return result;
}

= Advisor(Pointcut+Advice)E TI=0 HICZE SESIH Xtz ZEA
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@Service
public class TaskService {
public String performTask(String taskName) {
System.out.printIn("TaskService.performTask(String) ...");
return "Task " + taskName + " Completed";

)

}
@RestController

public class TaskController {
@Autowired
private TaskService service;
@GetMapping("/task/{name}")
public String task(@PathVariable String name) {
return service.performTask(name);

}
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Advice EfYUE Sl A/JHH . Before
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@Before("execution(* krac.dankook.ace.springbootaop.controller*.*(..))")
public void logBefore(JoinPoint joinPoint) {

log.info("Before: " + joinPoint.getSignature().getName());

)
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O @After advice
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@After("execution(* kr.ac.dankook.ace.springbootaop.controller.*.*(..))")
public void logAfter(JoinPoint joinPoint) {
log.info("After: " + joinPoint.getSignature().getName());

)
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O @AfterReturning advice |2 E
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@AfterReturning(pointcut = "execution(*
krac.dankook.ace.springbootaop.controller.*.*(..))", returning = "result")
public void logAfterReturning(JoinPoint joinPoint, Object result) {

log.info("AfterReturning: " + joinPoint.getSignature().getName() +
result: " + result);

)




Advice EIYE S E8E : After
Throwing

0 @AfterThrowing advice HAE
0 AfterReturningdt & &StLt exception Z-HA|ZH 2
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@AfterThrowing(pointcut = "execution(*
krac.dankook.ace.springbootaop.controller.*.*(..))", throwing = "e")
public void logAfterThrowing(JoinPoint joinPoint, Throwable e) {
log.info("AfterThrowing: " + joinPoint.getSignature().getName() + "
exception: " + e.getMessage());

)
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0 @Around advice H|&~E
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@Around("execution(* krac.dankook.ace.springbootaop.controller.*.*(..))")
public Object logAround(ProceedingJoinPoint joinPoint) throws Throwable {
log.info("Around before: " + joinPoint.getSignature().getName());

Object result = joinPoint.proceed();
log.info("Around after: " + joinPoint.getSignature().getName());
return result;




Around advice 0| A

o 7HA| AFESHY

o Ol OIOJHH|O|A0 He|S =2|7] Hof| ZHA| K 22[0f

S5 C|O|E{ 7t QU=X|E EHOIB|A
= FHAIO] QICHE - FHAIOIA BFE G|O|E] gt
= FHAIO] QICHR - 72| = FHAlO] B Tlo|Ef =7}

@Component

public class PersonCache {
private Map<Long, Person> cache = new HashMap<>();
public Person getFromCache(Long id) {

return cache.get(id);

}

public void putToCache(Person person) {

cache.put(person.getld(), person);

}

System.out.printIn("PersonCache.putToCache() Saving person data...

System.out.println("PersonCache.getFromCache() Fetching person data...");

");
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o service.PeopleService.findByldOf| Around adviceE2 73

@Aspect
@Component
public class PersonCacheAspect {
@Autowired
private PersonCache personCache;
@Around("execution(*
kr.ac.dankook.ace.springbootaop.service.PeopleService.findByld(..))")
public Object cacheObject(ProceedingJoinPoint joinPoint) throws Throwable {
Object[] args = joinPoint.getArgs();
Long id = (Long) args[0];
Person cachedPerson = personCache.getFromCache(id);
if (cachedPerson != null) {
System.out.printIn("Returning person from cache: " + id);
return cachedPerson;
}
Person result = (Person) joinPoint.proceed();
personCache.putToCache(result);
System.out.println("Person added to cache: " + id);
return result;
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@RestController
@RequiredArgsConstructor
@RequestMapping("/people")
public class PeopleController {
private final PeopleService service;
@GetMapping("/{id}")
public Person getByld(@PathVariable ("id") long id) {
return service.findByld(id);

}

)
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Advice EfYE SchL 548

Zt Advice Ef®2I 2 2 @Before, @AfterRunning,
@AfterThrowing, @After, @Around AtE

= @AfterRunning, @AfterThrowing2| 8% ZfZf returning,
throwing &8 ME 7ts

. @AfterReturning(pointcut = "args(memberld,info)", returning = "result",
pointC =8 argNames="joinPoint,memberld, info,result")

ut2| public void traceReturn(JoinPoint joinPoint, String memberld, Updatelnfo
args%l | | info, boolean result) {

[~ _EL System.out printf("[TA] H2 +&: & 2[#=%s, +&EEZ=%s,

’ts Z2=%sln", memberld, info, result);

}
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Method Description
Signature S| oA ol CHSH = ups
Object[] getArgs() ==& HAE0 EAZE QA (arguments)E Hret
Object getTarget()  CH& KN E EBhet
String getName() HAEQ| 0|22 dtzl
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@Pointcut

O @Pointcut2 O| &3l pointcut2 MAIEE = U
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s 242 229 @Pointcut HIAEE= HAE 0|0
@Aspect
@Component

public class TaskLoggingAspect {
@Pointcut("within(kr.ac.dankook.ace.springbootaop.service.TaskService)")
private void taskServiceMethods() {}

// Advice that runs before the methods matched by the pointcut
@Before("taskServiceMethods()")
public void beforeMethod() {

System.out.printin("A method in TaskService is about to be executed.");

}
}

m CFE E2A = classname.taskServiceMethods()
» I§7|X|7F CEE2H fully qualified name AHE



File Upload

o It HEE (File Upload)
» Y ERRKO|M A E ot
= MHE HEEY £ = ot

SAE THY, BHO|142| THY, 0|0
o HERXNOM MHE THYS TS
Ef1 A

s ADEEE 30 2E Multipart 28 ekt
rt
S

ﬂJIO
OI-

IJ\
- O

[ MO MEot= A

E_l

ol o
=, _I'__A

18
F7] #oi 2 m| O X|of =

Ol-

MultipartResolver”Z} StandardServIetMuI tipartResolver O| 7| Z.
multipart/form 280 Lot M| 22 5%



Multipart &S $lsh A&

O application.properties
# Multipart
spring.servlet.multipart.enabled=true
spring.servlet.multipart.max-file-size=10MB
spring.servlet.multipart.max-request-size=10MB

server.tomcat.max-http-form-post-size=10MB

# file upload location
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File Upload& %%t Form 8%
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|£pload Form.html
<form action="#" th:action= "@{/fileupload}" method="POST"
enctype="multipart/form-data">

<input type="file" name="file" />
<input type="submit" value= "Submit" >
</form>

=

Ot

oo | L EEES

-

| uploadForm.html
<form action="#" th:action="@{/multifilesupload}" method="POST"
enctype="multipart/form-data">

<input type="file" name="files" placeholder="Select File" multiple />
<input type="submit" value= "upload" >
</form>
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0 Upload Status =32 ?|et If| O] X|

uploadStatus.html

<div th:if="${message}">
<h2 th:text="${message}"/>
</div>
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@PostMapping("/fileupload”)
public String uploadFile(@RequestParam("file”) MultipartFile file, RedirectAttributes

attr) { _
if (file.isEmpty()) {

redirectAttributes.addFlashAttribute("message”, "Please select a file to upload");
return "redirect:uploadStatus”;

}

try {
fileService.saveFile(file);

redirectAttributes.addFlashAttribute( ,

} catch (IOException e) {
e.printStackTrace();

}

return " "

}

public String uploadStatus() {
return " ", /] view

}




MultipartRequestE 0| 8%t LY H=2E

public class FileService {

private final Path location;
public FileService(FileStorageProperties properties) {
this.location = Paths.get(properties.getLocation()).toAbsolutePath().normalize();
try {
Files.createDirectories(this.location);
} catch (IOException e) {
throw new RuntimeException("Could not create upload directory”, e);

}
}

public void saveFile(MultipartFile file) throws IOException {
if (Ifile.isEmpty()) {
byte[] bytes = file.getBytes();
Path path = this.location.resolve(file.getOriginalFilename()).normalize();
// upload file
Files.write(path, bytes);
}
}
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@PostMapping("/multifilesupload”)
public String uploadMultipleFiles(@ RequestParam("files”) MultipartFile[] files,
RedirectAttributes attr) throws IOException {

StringJoiner sj = new StringJoiner(" , ");

for (MultipartFile file : files) {

fileService.saveFile(file);

if (Mfile.isEmpty()) {
sj.add(file.getOriginalFilename());

}

}
} catch (IOException e) {

e.printStackTrace();
}
String uploadedFilename = sj.toString();
if (IStringUtils.hasLength(uploadedFilename)) { // not empty file
redirectAttributes.addFlashAttribute

} else {
redirectAttributes.addFlashAttribute

}

return " "




CL2REQo| 31H

o O2EE 3 Al 03 At
n ST AHX EFR)2 application/octet-stream
= Content-Disposition ol 2 LY H X|7H
™ MHA| 1SO-8859-12 QAT Bt M
o 2N o 85
= response.getOutputStream()2 £ 73t OutputStreamOf| Lt
H|O[H =5



File DownloadS ¢ Form &%

o 2] 7} File Download =

downloadForm.html I

<form action="#" th:action="@{/download/zip}" method="POST">
<div th:each="fileName : ${fileList}"> >
<<input type="checkbox" name="
th:value="${fileName}" /> <span
th:text="${fileName}"> </span> <br/>
</div>
<button type="submit">Download Selected as ZIP</button>
</form>
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@GetMapping("/download®) : :
public void downloadFile(Model model) { FileController.java

model.addAttribute("fileList", fileService.listAllFiles());
return "downloadForm";
}
/l single file download
@GetMapping("/download/ ")
public void downloadFile( String filename,
HttpServletResponse response) throws IOException {
fileService.loadFileToResponse(filename, response);
}
/[ multiple files download as zip
@PostMapping("/download/zip")
public void downloadZip( List<String> filenames,
HttpServletResponse response) throws IOException {
fileService.loadZipFileToResponse(filenames, response);

}
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public void loadFileToResponse(String filename, HttpServletResponse response) throws
|OException {

Path file = this.location.resolve(filename).normalize(); // The file to be downloaded

// Get the media type of the file
String contentType = Files.probeContentType(file);

FileService.java

if (contentType == null) {
// Use the default media type
contentType = MediaType.APPLICATION_OCTET_STREAM_VALUE;
}
response.setContentType(contentType); // contentType
response.setContentLengthLong(Files.size(file)); // File Size
// Building the Content-Disposition header with the ContentDisposition utility class
can avoid the problem of garbled downloaded file names.
response.setHeader(HttpHeaders. CONTENT_DISPOSITION,
ContentDisposition.attachment().filename(file.getFileName().toString(),
StandardCharsets.UTF_8).build().toString());
// download file
Files.copy(file, response.getOutputStream());
// Response data to the client
response.getOutputStream().flush();
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' public void loadZipFileToResponse(List<String> filenames, HttpServletResponse response)
throws |IOException {
// Convert MultipartFile objects to Path objects resolved from the base location
List<Path> files = filenames.stream()
.map(name -> this.location.resolve(name).normalize())
filter(Files::exists)
.collect(Collectors.toList());
response.setContentType("application/zip"); // zip archive format
response.setHeader(HttpHeaders. CONTENT_DISPOSITION,ContentDisposition.attachmen
t().filename("download.zip"”, StandardCharsets.UTF_8).build().toString());
try (ZipOutputStream zipOutputStream = new
ZipOutputStream(response.getOutputStream())) {// Archive multifiles and respond to client
for (Path file : files) {
if (Files.exists(file)) {
try (InputStream inputStream = Files.newlnputStream(file)) {
zipOutputStream.putNextEntry(new ZipEntry(file.getFileName().toString()));
StreamUtils.copy(inputStream, zipOutputStream);
zipOutputStream.flush();
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public List<String> listAllFiles() throws IOException {
try (Stream<Path> paths = Files.list(this.location)) {
return paths
filter(Files:isRegularFile)
.map(path -> path.getFileName().toString())
.collect(Collectors.toList());




