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®Dakyasrer Komn’orepHoi iHxkeHepii Ta ynpasBJiHHS
Kageopa Enekmponnux o64uciiosanbHux Mawiun

KBanidikaiiitna podora 0akaaaBpa

«IaTenexryanbanii Email-cepBic 3 Al-momMmyHuKOM»

Buxonas crynent rp. KIVKI-21-2 Bauaepiit JIMUTPEHKO

KepiBHEK KaHI. TexH. HayK, noueHT Kadpenpu EOM Bonomumup ®EJJOPYEHKO

M. Xapkie — 2025 p.

ITocTaHoBKa 3aB/aHHs KBasi(ikalmiitHoi poOoTH

Merta kBaidikamiiiHoi po6oTH Iie po3pobka Cy4acHOTo, IIBUIKOTO Ta
6e31e4HOro cepBicy eNEeKTPOHHOI ITOIITH 3 3pO3yMUINM iHTepdelicoM,
MOKJTHBICTIO TIPAIFOBATH 3 BKIAJICHHSMH, IHTETPALII€I0 IITYYHOTO iHTEIEeKTY JUIs
ABTOMATH3allil 3BUYHIX [IiH Ta 3aXHCTOM OCOOHCTHX TaHHX KOPHCTYBadiB.

Jiisi BUpilIeHHsI NOCTABJICHOIO 3aB/JIaHHS HEOOXIHO ONpAIIOBATH HACTYIHI
NATAHHSA:

1. JlocnipkeHHs peiMeTHOT 00J1acTi Ta OOIpYHTYBaHHS BUOOPY TEXHOJIOT 1.

2. OCHOBHI BUMOTH /IO CHCTEMHU

. Po3po0ka ctpaterii ynpaBiiHHS JaHUMH Ta onTHMI3awis podotu 3 PostgreSQL.
. IIpoekTyBaHHS apXiTEeKTypH CHCTEMH.

. Po3po0Oka kopuctyBanpkoro intepdeicy.

. AyrenTudikaris Ta 6e3rneka JoaaTka

. Peanizamis ¢pyHKIIOHATY BIIIpaBKH JIHCTa Ta JoAaBaHHs (aiiiiB

. OnTumizailis BiINPaBKH JIUCTA 3 BEJIMKUMHU JIaHUMHU 200 3 BEJIMKOIO KUIBKICTIO.
. InTerpanis Ta Bukopucranus Al.

O 00 N O i B W N

. Buxopucranns Docker a5 koHTeiHepu3aiiii MikpocepBiciB.

2
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3

JOCIIIZKEHHA ITPEJMETHOI OBJIACTI

Icuyroui ananozu

»  Gmail — naiimacosiwuii cepgic (nonao 1,8 mapo kopucmyeauis),ne mae
HACKPI3HO20 wughpysants ii Oysce 3anexcums 6io xmapHoi ekocucmemu Google

*  Outlook — 2ieanm xopnopamusnozo cecmenmy, oe gokyc 3pobineHo Ha
inmezpayii 3 kanenoapem i ogpicnumu 3acmocynkamu, AI-gyuxyii 3 ’aeunuca
Juue OCmanHi 08a poku, iHmepeiic 3anuuacmscs NePesaHmaiceHuM.

» ProtonMail — ooun i3 nidepis 3 be3nexu ma kongioenyiiinocmi (E2E-
wugpysanns default), npome xknienmu 0na oeckmona nepebyeaioms y beta, Al-
Modicnugocmeii (NouLyK, agmo3anoeHeHHs) Hema.

e = EBENY

o e et “ ProtonMail

Tator Branse Got 38 L. and emfoy

Mocsenan Accomn et mere mith Misonct

.
Tador Brans 4 MOGE tax bemetins yo &

A from Taier B [rpre—

Gmail

e
o

Mcresoh Accoum Sove ond shave sy e
.
e
e

Outlook

OBT'PYHTYBAHHS BUBEOPY TEXHOJIOI'II

Cepeoa po3pobku ma moea npozpamy8anHsi

» [loeonanmnsa mogu npocpamyeanns Java (eepcii 24) ma inmezposane cepedoguuye
po3spobku sk IntelliJ IDEA, naoae nomysicty 0cHOBY 05l CIBOPEHHs.
NPOCPaMHO20 3abe3neyeHHs.

* Buxopucmanus ¢peiimeopky Spring Boot 3 3 gRPC + Protobuf ma JavaFX
3HAYHO CHNpOUYE PO3POOKY GeKkeHOY, Hadarouu 20mosi KoHgicypayii ma
iHCmpyMeHmu 0713 ulBUOKO20 CIMBOPEHHS NOMYHCHUX MIKPOCEPBICi.

et
—
Mosa npozpamysatns Cepeoosuuje po3pobru Cepeoosuuye
‘GRPC e SceneBuilder ons
a eenepayii Ul enemenmis

Flyway ons JavaFX
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Protobuf DTOs & gRPC stubs

e R

-

wackend (grpc-service-seeypa)

NS

Repositories & Entity mapping
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AYTEHTH®IKAIIA TA BE3HEKA JIOJATKY

RSA encryption ma decryption

Original Scrambled Original
Data Data Data
[ [ B
== Encryption |===| Decryplion  |==
+  Knienm 3anumye ny6niyHull KoY y oy Py
cepeepa.
*  KnieHm wucgpye noaiH ma naporne,
gidnpaensie ix y 3awughposaHoMy
euensdi 3a gRPC.
« Cepsep poswugpposye OaHi ma
30ilicHIOE 38uYyaliHy aymeHmugbikayiro.
« Y pasi ycnixy 36epicaecmbcs cmamyc .
cecil kopucmysaya. L
* RSA - kpunmozpaghidHul KoY, Wo 6UKOPUCMO8yembCSA 8 an2opummi
RSA, skul e ocHosol acumempuyHol Kpunmozpadgbil. BiH cknadaembcA 3
ny bniyHoz20 (8i C,‘kpu’f 1020) Kmoya, SKUL MOXHa nowuprosamu.
kJ-
,ﬁfﬁ;«}\' 10
[ PO3POBKA @YHKI[IOHAIY BIJIIIPABKH JIHCTA
-m & Bidnpaska nucma

* cmeopeHHs ¢halny .proto;
» eeHepauis gRPC-kody i iHmeepauis y
npoekm; ]
* iMnnemeHmauyisi 3zeHepoeaHo2o Kody letter_service. proto
ons cepeepHoi noziku (@GrpcService);

» gukopucmaHHs JPA y cepsici ons
3b6epexeHHs1 y 6asy 0aHux

* gRPC - € cyyacHOI0 8UCOKONPOOYKMUBHO namagopmoro eiddaneHo20
8uKnuky npoyedyp (RPC) 3 gidkpumum KOOOM, sika MOXe npaytoseamu &
Oyob-siKoMy cepedosuLli
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VW PO3POBKA ®YHKI[TIOHAJIY JIOJABAHHA TA BIIIIPABKH ®AHIIIB

11

£ OUHTHMISAIIIA BUIIIPABKH JINCTA 3 BEJIHKHMH JIAHHMHA ABO
! 3 BEJIMKOIO KUIBKICTIO ®AHIIIB

KopuctysawUI TonosHwi notix (JavaFX) Myn NOTOKIB/ACHHXPOHHH# Cepeic Cepsep (gRPC)

Kopuctysaw/Ul Fonoeswit norix (JavaFX) Myn NOTOXIB/ACMHXPOHHMIA CEPBIC Cepaep (gRPC)
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JIOJIATOK B

[TIporpamyBanHs

b.1 Cepsicu momatky

b.1.1 User cepsic

@S1f4]
@GrpcService
@RequiredArgsConstructor
public class UserService extends
UsersServiceGrpc.UsersServiceImplBase {
private final PasswordEncoder passwordEncoder;
private final UserRepository userRepository;
private final SecurityService securityService;
private final GrpcValidatorService grpcValidatorService;

@Override
public void signUp (SignUpRequest request,
StreamObserver<Empty> responseObserver) {
try {
grpcValidatorService.validSignUp (new SignUpRequestDto (
request.getEmail (), request.getUsername (),
request.getPassword(),
request.getFirstname (), request.getLastname()));
final var savedUser =
org.parent.grpcserviceseeyaa.entity.Users.newBuilder ()
.setEmail (request.getEmail ())

.setPassword (passwordEncoder.encode (request.getPassword()))
.setFirstname (request.getFirstname () )
.setlLastname (request.getLastname () )
.setUsername (request.getUsername () )
Jbuild() ;

userRepository.save (savedUser) ;
} catch (ConstraintViolationException e) {

String msg = e.getConstraintViolations () .stream()
.map(v -> v.getPropertyPath() + ": " +
v.getMessage ())
.reduce((a, b) > a + "; " + b)
.orElse (e.getMessage()) ;

responseObserver.onkError (io.grpc.Status.INVALID ARGUMENT
.withDescription (msqg)
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.asRuntimeException());
} catch (Exception ex) {
responseObserver.onkError (io.grpc.Status.INTERNAL

.withDescription("Internal server error: " +
ex.getMessage ())
.asRuntimeException()) ;
}
responseObserver.onNext (Empty.getDefaultInstance());

responseObserver.onCompleted() ;

@Override
@Transactional (readOnly = true)
public void getCurrentUser (Empty request,
StreamObserver<Users> responseObserver) {
final var user =
userRepository.findByEmail (securityService.getCurrentUserEmail ()
)
.orElseThrow( () -> Status.NOT FOUND
.withDescription("You are not logged
in™)
.asRuntimeException()) ;

responseObserver.onNext (UserMapper.INSTANCE. toUserProto (user)) ;
responseObserver.onCompleted() ;

}

@Override
@Transactional (readOnly = true)
public void getCurrentUserExtended (Empty request,
StreamObserver<UserWithLetters> responseObserver) {
final var user =
userRepository.findByEmail (securityService.getCurrentUserEmail ()
)
.orElseThrow(() -> Status.NOT FOUND
.withDescription("You are not logged
in™)
.asRuntimekException());

responseObserver.onNext (UserMapper.INSTANCE.toUserWithLettersPro

to (user));
responseObserver.onCompleted() ;

@Override
public void editProfile (EditProfileRequest request,
StreamObserver<Empty> responseObserver) {
grpcValidatorService.validEditProfile (new
EditRequestDto (
request.getFirstname (), request.getlLastname(),
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request.getUsername (), request.getPassword())):
final var users =
userRepository.findByEmail (securityService.getCurrentUserEmail ()

)

.orElseThrow (() -> Status.NOT FOUND
.withDescription ("You are not logged
in")
.asRuntimeException()) ;
if
('request.getFirstname () .equals (users.getFirstname()))
users.setFirstname (request.getFirstname()) ;
if (!'request.getPassword() .equals ("N") &&

!passwordEncoder.matches (users.getPassword (),
request.getPassword()))

users.setPassword (passwordEncoder.encode (request.getPassword()))
if (!request.getLastname () .equals (users.getLastname()))
users.setlLastname (request.getLastname()) ;
if (!'request.getUsername () .equals (users.getUsername ()))
users.setUsername (request.getUsername ()) ;
userRepository.save (users) ;

responseObserver.onNext (Empty.getDefaultInstance());
responseObserver.onCompleted() ;

b.1.2 Cepgic ans 36epiranus danmy

@GrpcService
@RequiredArgsConstructor
@S1f4j
public class StorageService extends
StorageServiceGrpc.StorageServiceImplBase {
private final FilesRepository filesRepository;
private final LetterRepository letterRepository;

@Override

public void uploadFile (UploadFileRequest request,
StreamObserver<Empty> responseObserver) {

try {
final var letter =
letterRepository.findById (request.getLetterId())
.orElseThrow(() -> new

NotFoundException ("Letter not found with id: " +
request.getLetterId()));
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filesRepository.save (org.parent.grpcserviceseeyaa.entity.Files.b
uilder ()

))

))

))

) .toByteArray ())

.name (request.getName
.type (request.getType
.size (request.getSize
.data (request.getData
.letter (letter)
Jbouild());

PRy

responseObserver.onNext (com.google.protobuf.Empty.getDefaultInst
ance ());
responseObserver.onCompleted() ;
} catch (Exception ex) {
log.error ("Error uploading file", ex);
responseObserver.onError (
Status.INTERNAL
.withDescription (ex.getMessage ())
.withCause (ex)
.asRuntimeException ()

@Override
@Transactional
public void downloadFile (FileIdRequest request,
StreamObserver<DownloadFileResponse> responseObserver) {
try {
org.parent.grpcserviceseeyaa.entity.Files file =
filesRepository.findById(request.getFileId())
.orElseThrow ( () ->
Status.NOT FOUND
.withDescription ("File not
found id=" + request.getFileId())
.asRuntimeException());

DownloadFileResponse out =
DownloadFileResponse.newBuilder ()

.setData (ByteString.copyFrom(file.getData()))
Jouild() ;

responseObserver.onNext (out) ;
responseObserver.onCompleted() ;
} catch (StatusRuntimeException sre) ({
responseObserver.onkError (sre) ;
} catch (Exception ex) {
responseObserver.onError (Status.INTERNAL
.withDescription ("Download failed")
.withCause (ex)
.asRuntimekException());
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}

@Override
@Transactional
public void getFilesByLetterId(LetterIdRequest request,
StreamObserver<FilesList> responseObserver) {
final var allByLetterId =
filesRepository.findAl1lBRyLetterId(request.getLetterId())

.stream/()
.map (FilesMapper.INSTANCE: :toFilesProto)
.tolist ()

responseObserver.onNext (FilesList.newBuilder () .addAllFiles (allBy

LetterId) .build());
responseObserver.onCompleted() ;

}

@Override
@Transactional
public void getFileMetadataByLetterId (LetterIdRequest
request, StreamObserver<FileMetadatalList> responseObserver) {
final var rows =
filesRepository.findAllByLetterId(request.getlLetterId())

.stream/()
.map (FilesMapper.INSTANCE: : toMetaProto)
.tolist ()

responseObserver.onNext (FileMetadatalList.newBuilder ()
.addAl1lMetadata (rows)
Jouild());

responseObserver.onCompleted() ;

}

@Override

@Transactional

public void getFileById(FileIdRequest request,
StreamObserver<Files> responseObserver) {

try {
final var entity =
filesRepository.findById(request.getFileId())
.orElseThrow ( () ->
Status.NOT FOUND
.withDescription ("File not

found id=" + request.getFileId())
.asRuntimekxception());

responseObserver.onNext (FilesMapper.INSTANCE.toFilesProto (entity
))
responseObserver.onCompleted() ;
} catch (StatusRuntimeException sre) {
responseObserver.onkError (sre) ;
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b.1.3 Cepgic A nepeMilieHHs JUCTY

@S1f4]

@Component

@RequiredArgsConstructor

public class MovedLetterConfigurationImpl extends

MovedLetterConfigurationGrpc.MovedLetterConfigurationImplBase {
private final LetterRepository letterRepository;
private final MovedLetterRepository movedLetterRepository;
private final UserRepository userRepository;

@Override
public void setletterType (SetletterTypeRequest request,
StreamObserver<Empty> responseObserver) {
final var user =
userRepository.findByEmail (request.getEmail ())
.orElseThrow (() -> new
NotFoundException ("User not found"));

final var movedLetterEntity =
movedLetterRepository.findByLetterId (request.getLetterId())
.map (movedLetter -> {

movedLetterRepository.delete (movedLetter) ;

letterRepository.updateActivelLetterById (request.getLetterId(),
true) ;
return movedLetter;
}) .orElseGet (() —-—> {

letterRepository.updateActiveletterById (request.getLetterId(),
false);
final var letter =
letterRepository.findById (request.getLetterId())
.O0rElseThrow(() —-> new
NotFoundException ("Letter not found"));

final var movedLetterBuild =
MovedLetter.builder ()
.letter (letter)
.typeOflLetter (request.getType())
.movedBy (user)
Jouild() ;
return
movedLetterRepository.save (movedLetterBuild) ;

1)
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log.info ("Moved letter with id {} to {}",
movedLetterEntity.getlLetter () .getId(), request.getType());

responseObserver.onNext (Empty.getDefaultInstance());

responseObserver.onCompleted() ;

b.1.4 Cepgic asns BianpaBlIeHHS JIUCTa

@S1f4]
@GrpcService
@RequiredArgsConstructor
public class LetterService extends
LetterServiceGrpc.LetterServiceImplBase {

private final MovedLetterConfigurationImpl
movedLetterConfiguration;

private final LetterRepository letterRepository;

private final UserRepository userRepository;

private final GrpcValidatorService grpcValidatorService;

@Override
public void sendLetter (LetterRequest request,
StreamObserver<Letter> responseObserver) {
grpcValidatorService.validateletter (new
LetterRequestDto (
request.getText (), request.getTopic(),
request.getUserToEmail (), request.getUserByEmail())):
final var usersBy =
userRepository.findByEmail (request.getUserByEmail ())
.orElseThrow(() -> new NotFoundException ("User
not found"));
final var letter =
userRepository.findByEmail (request.getUserToEmail ())
.map (userTo —-> letterRepository.save (

org.parent.grpcserviceseeyaa.entity.Letter.builder ()
.userBy (usersBy)
.userTo (userTo)
.text (request.getText ())
.topic(request.getTopic())
.activelLetter (Boolean.TRUE)
.createdAt (LocalDateTime.now () )
.deleteTime (LocalDateTime.now () )
Jbuild())

) .orElseThrow (() —-> new NotFoundException ("User
not found"));

final var letterProto =
LetterMapper.INSTANCE.toLetterProto(letter);

responseObserver.onNext (letterProto) ;

responseObserver.onCompleted() ;
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}

@Override

@Transactional
public void setLetterToSpam(LetterIdEmailRequest request,

StreamObserver<Empty> responseObserver) {

movedLetterConfiguration.setlLetterType (SetlLetterTypeRequest.newB

uilder ()
.setletterId(request.getlLetterId())
.setEmail (request.getEmail ())
.setType (TypeOfLetter.SPAM)
.build(), responseObserver);

responseObserver.onNext (Empty.getDefaultInstance());
responseObserver.onCompleted () ;

}

@Override

@Transactional
public void setLetterToGarbage (LetterIdEmailRequest request,

StreamObserver<Empty> responseObserver) {

movedLetterConfiguration.setLetterType (SetlLetterTypeRequest.newB

uilder ()
.setletterId(request.getlLetterId())
.setEmail (request.getEmail ())
.setType (TypeOfLetter.GARBAGE)
.build(), responseObserver);

responseObserver.onNext (Empty.getDefaultInstance());
responseObserver.onCompleted() ;

}

@Override

@Transactional (readOnly = true)

public void findById(LetterIdRequest request,
StreamObserver<Letter> responseObserver) {

try {
final var letter =
letterRepository.findById (request.getId())
.orElseThrow (() -> new NotFoundException ("No

letter found with id: " + request.getId())):

responseObserver.onNext (LetterMapper.INSTANCE.toLetterProto (lett
er));
responseObserver.onCompleted() ;
} catch (Exception e) {
responseObserver.onError (

io.grpc.Status.INTERNAL
.withDescription ("Unexpected server

error ")
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.withCause (e)
.asRuntimeException());

}

@Override
@Transactional (readOnly = true)
public void findAllSentByTopic (TopicSearchRequestBy request,
StreamObserver<LetterList> responseObserver) {
final var allByTopicContainingAndUserBy =
letterRepository.findAl1ByTopicContainingAndUserBy (
request.getTopic(),

userRepository.findByEmail (request.getUserByEmail ()) .orElse (null
))
.stream/()
.map (LetterMapper.INSTANCE: : toLetterProto)
.tolist () ;

responseObserver.onNext (LetterList.newBuilder ()
.addAllletters (allByTopicContainingAndUserBy)

Jouild());
responseObserver.onCompleted() ;

}

@Override
@Transactional (readOnly = true)
public void findAllInboxByTopic (TopicSearchRequestTo

StreamObserver<LetterList> responseObserver) {
final var allByTopicContainingAndUserBy =
letterRepository.findAl1ByTopicContainingAndUserTo (
request.getTopic (),

request,

userRepository.findByEmail (request.getUserToEmail ()) .orElse (null
))
.stream/()
.map (LetterMapper.INSTANCE: : toLetterProto)
.tolList () ;

responseObserver.onNext (LetterList.newBuilder ()
.addAllLetters (allByTopicContainingAndUserBy)

Jbuild()) ;s
responseObserver.onCompleted() ;

}

@Override

@Transactional
public void deleteletterBylId(LetterIdRequest request,

StreamObserver<Empty> responseObserver) {

letterRepository.findById (request.getId()) .ifPresent (letterRepos
itory::delete);
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responseObserver.onNext (Empty.getDefaultInstance());
responseObserver.onCompleted () ;

b.1.5 Cepgic ais 3aBanTaxeHHs (aiiny 3 JIucTa

@Service
@RequiredArgsConstructor
public class FileDownloadServiceImpl implements
FileDownloadService {
private final StorageService storageService;

@Override
public Task<Files> createFileLoadTask (int fileId) {
return new Task<> () {
@Override

protected Files call() {
return storageService.getFileById(fileId);
}
bi
}

@Override
public Task<Void> createDownloadTask (Files completeFile,
Stage stage, Runnable onDone, Consumer<Exception> onError) ({

return new Task<>() {
@Override
protected Void call() {
File saveFile = getSaveFileFromUser (stage,
completeFile.getName () ) ;
if (saveFile != null) {
try {

copyToFile (completeFile.getDatal(),
saveFile) ;
if (onDone != null)
Platform.runLater (onDone) ;
} catch (Exception ex) {
if (onError != null)
Platform.runLater (() —-> onError.accept(ex));
}
}

return null;

}s
}

private File getSaveFileFromUser (Stage stage, String

fileName) {
final File[] selectedFile = new File[l];



CountDownLatch latch = new CountDownLatch (1) ;
Platform.runLater (() -> {
FileChooser fileChooser = new FileChooser ():;

fileChooser.setTitle ("Save File");
fileChooser.setInitialFileName (fileName) ;
selectedFile[0] = fileChooser.showSaveDialog (stage)
latch.countDown () ;

1)

try {
latch.await () ;

} catch (InterruptedException e) {
Thread.currentThread () .interrupt () ;
return null;

}

return selectedFile[0];

}

private void copyToFile(byte[] data, File outFile) throws
IOException {
try (InputStream is = new ByteArrayInputStream(data);
FileOutputStream fos = new
FileOutputStream (outFile)) {
final byte[] buffer = new byte[1024 * 1024];
int bytesRead;
while ((bytesRead = is.read(buffer)) != -1)
fos.write (buffer, 0, bytesRead);

b.2 Jlorika crBopeHHs ¢aiiniB y Burisal nipamiau 3 ScrollPane

@Service

@S1f47

public class FileActionImpl implements FileAction {
private final StorageService storageService;

public FileActionImpl (StorageService storageService) {
this.storageService = storageService;

}

@Override

public HBox createFillRow(Files files, Stage stage) {
final var hbox = new HBox () ;
hbox.getStyleClass () .add ("file-row");
hbox.setSpacing (10) ;
hbox.setAlignment (Pos.CENTER LEFT) ;
hbox.setMinHeight (40) ;
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final var fileNameLabel = new Label (files.getName())
fileNameLabel.getStyleClass () .add("file-name-label");
fileNameLabel.setWrapText (true) ;

HBox.setHgrow (fileNameLabel, Priority.ALWAYS);

final var fileSizelabel = new
Label (formatFileSize (files.getSize()));
fileSizelLabel.getStyleClass () .add("file-size-label");

final var fileInfoBox = new VBox(5);

fileInfoBox.getChildren () .addAll (fileNamelabel,
fileSizelabel);

HBox.setHgrow (fileInfoBox, Priority.ALWAYS);

final Trio<HBox, Button, ProgressIndicator> object =
createObjects () ;

final var downloadButton = object.second();

final var progressIndicator = object.third();

final var buttonBox = object.first();

downloadButton.setOnAction (e -> {
progressIndicator.setVisible (true);
downloadButton.setVisible (false) ;

Task<Void> downloadTask = new Task<>() {
@Override
protected Void call() {
downloadFile (files, stage);
return null;

}s

downloadTask.setOnSucceeded (event ->
Platform.runLater (() -> {
progressIndicator.setVisible (false);
downloadButton.setVisible (true) ;

b))

downloadTask.setOnFailed (event ->
Platform.runlLater (() -> {
progressIndicator.setVisible (false);
downloadButton.setVisible (true) ;
showAlert (Alert.AlertType.ERROR,
"Download Failed",
"Error: " +
downloadTask.getException () .getMessage () ) ;
1))

new Thread (downloadTask) .start () ;

)

hbox.setOnMouseEntered (e -> {
final var pt = new ParallelTransition();
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final var scale = new
ScaleTransition (Duration.millis (200), hbox);

scale.setToX (1.02);

scale.setToY (1.02);

final var fade = new
FadeTransition (Duration.millis (200), downloadButton);
fade.setToValue (0.8);

pt.getChildren () .addAll (scale, fade);
pt.play();
b) g

hbox.setOnMouseExited (e -> {
final var pt = new ParallelTransition();

final var scale = new
ScaleTransition (Duration.millis (200), hbox);

scale.setToX (1) ;

scale.setToY (1) ;

final var fade = new
FadeTransition (Duration.millis (200), downloadButton);
fade.setToValue (1) ;

pt.getChildren () .addAll (scale, fade);
pt.play();
1)

hbox.getChildren () .addAll (fileInfoBox, buttonBox);
return hbox;

}

private String formatFileSize(long size) {
if (size < 1024) return size + " B";

84

else if (size < 1024 * 1024) return String.format ("%.2f

KB", size / 1024.0);
else if (size < 1024 * 1024 * 1024) return

String.format ("%.2f MB", size / (1024.0 * 1024));

else return String.format ("%.2f GB", size / (1024.0 *

1024 * 1024));
}

@Override
public void downloadButton (Files files, Stage stage) {

downloadFile(files, stage);

}

@Override

public Trio<HBox, Button, ProgressIndicator> createObjects()

final var downloadButton = new Button("[");



downloadButton.getStyleClass () .add ("download-button") ;

final var progressIndicator =
progressIndicator.setMaxSize (24, 24);
progressIndicator.setVisible (false);

final var buttonBox = new HBox (5):;

buttonBox.setAlignment (Pos.CENTER RIGHT) ;

buttonBox.getChildren () .addAll (progressIndicator,
downloadButton) ;

return new Trio<> (buttonBox, downloadButton,
progressIndicator) ;

}

private void downloadFile(Files files, Stage stage) {
log.info ("Starting download for file: {}",
files.getName ()) ;

final var fileChooser = new FileChooser();

fileChooser.setTitle ("Save file");

fileChooser.setInitialFileName (files.getName()) ;

final var fileToSave =
fileChooser.showSaveDialog (stage) ;

if (fileToSave == null) return;

try (InputStream inputStream =
storageService.downloadFile (files.getId () .toString());
FileOutputStream outputStream = new
FileOutputStream(fileToSave)) {
byte[] buffer = new byte[1024 * 1024];
int bytesRead;

new ProgressIndicator();
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while ((bytesRead = inputStream.read(buffer)) != -1)

outputStream.write (buffer, 0, bytesRead);
showAlert (Alert.AlertType.CONFIRMATION, "Download
Complete", "File downloaded successfully!");
} catch (IOException e) {

showAlert (Alert.AlertType.ERROR, "Download Failed",

"Error: " + e.getMessage()):

}

b.3 ®ynkuig nouryKy JUCTIB pi3HUX BUIB, HAPUKJIIA BX1HI, CTIaM, TOLIO.

b.3.1 IaTepdetic Bubopy

public interface Choice {
List<Letter> addToBox (int index, String email);
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TypeOflLetter getChoice();

b.3.2 Sxmio BUOGOPOM € «CMITTS»

@Component
public class GarbageChoice implements Choice {

private final
MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService;

public
GarbageChoice (MovedLetterServiceGrpc.MovedLetterServiceBlocking$S

tub movedLetterService) {
this.movedLetterService = movedLetterService;

}

@Override
@PreAuthorize("hasRole('ROLE_USER')")

@Transactional (readOnly = true)
public List<Letter> addToBox (int index, String email) {
return movedLetterService.getGarbageletters (

EmailRequest.newBuilder () .setEmail (email) .build())
.getlLettersList();

}

@Override
public TypeOfletter getChoice() {
return TypeOfLetter.GARBAGE;

}

b.3.3 Sxmio BubopoM € «BX1TH1I»

@Component
public class InboxesChoice implements Choice {

private final
MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService;

public
InboxesChoice (MovedLetterServiceGrpc.MovedLetterServiceBlockingS

tub movedLetterService) {
this.movedLetterService = movedlLetterService;

}

@QOverride
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@PreAuthorize ("hasRole ('"ROLE USER'")")

@Transactional (readOnly = true)
public List<Letter> addToBox(int index, String email) {

return

movedLetterService.getInboxLetters (EmailRequest.newBuilder () .set
Fmail (email) .build()) .getlLettersList ()

}

@Override

public TypeOflLetter getChoice () {
return TypeOfLetter.INBOXES;

}

b.3.4. SIxuio BUOOPOM € «BIAIIPABICHI

@Component
public class SentChoice implements Choice {

private final
MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService;

public
SentChoice (MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService) {
this.movedLetterService = movedlLetterService;

}

@Override
@PreAuthorize ("hasRole ('ROLE USER')")

@Transactional (readOnly = true)
public List<Letter> addToBox (int index, String email) {

return

movedLetterService.getSentlLetters (EmailRequest.newBuilder () .setE
mail (email) .build()) .getlLettersList();

}

@Override

public TypeOfletter getChoice() {
return TypeOfLetter.SENT;

}

b.3.5. Slkmo BUOOpoM € «crmamy»

@Component
public class SpamChoice implements Choice {

private final
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MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService;

public
SpamChoice (MovedLetterServiceGrpc.MovedLetterServiceBlockingStub

movedLetterService) {
this.movedLetterService = movedlLetterService;

@Override
@PreAuthorize ("hasRole ('ROLE USER')")

@Transactional (readOnly = true)
public List<Letter> addToBox (int index,
return movedLetterService.getSpamlLetters (

EmailRequest.newBuilder ()

String email) {

.setEmail (email) .build()) .getLettersList ()
}

@Override
public TypeOfletter getChoice() {
return TypeOfletter.SPAM;

}



