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BBenenue

B coBpeMeHHBIX OMepalMOHHBIX CUCTeMax 3aa4u 3()()EKTUBHOTO XpaHEHHS
JaHHBIX ¥ ONTHMM3AIMM IPOIMYCKHOM CIOCOOHOCTH KaHAJIOB CBSI3U 3aHHUMAIOT
neHTpanpHoe Mecto. OgHUM U3 KIACCHYECKHUX CMOCOOOB  YMEHBIICHUS
M30BITOYHOCTH UH(OPMALINU SBISIETCSI CTAaTUCTHYECKOE KOIMPOBAHUE.

[lenbto 1aHHOM KypcOBOi pabOTHI SBISAETCS MPOEKTUPOBAHKUE U pa3paboTKa
pacmipefeNieHHOTO MPOTPaMMHOTO KOMIUIEKCa ISl apXMBallid M JIEKOMIIPECCHH
¢aitnoB u karanoroB. CucreMa MOCTPOCHA MO APXUTEKTYPE «KINEHT-CEPBEP», IIIe
TPYIOEMKHE BBIYMCIUTEIbHBIC Olepanud (aHajdu3 dYacToT OalT, TMOCTpOCHHE
KoJoBOrO jepeBa XaddmaHa, OMTOBas yMaKOBKAa W PACIaKOBKA) BBIHECEHBI HA
CTOPOHY BBIJIEJIEHHOTO BBICOKOIIPOU3BOJUTENBLHOIO cepBepa. B3aumoneiicTBue
y3JI0B 00€CIIeunBaeTCsl CETEBBIMU COKETaMHU, a Mapa’juiesibHast 00padoTKa 3arpocoB
OT HECKOJIbKUX TIOJb30BaTeleil peanusyeTcss MeXaHM3MaMU MHOTOIOTOYHOCTH

OﬂepaHHOHHOfI CHCTCMBEI.



1. IlocTanoBKa 3axa4u.

B pamkax KypcoBOro NpPOEKTHUPOBAaHHA HEOOXOJUMO PpEean30BaTh
KpOCCIUIaTPOPMEHHYI0 CHUCTEMY CETEBOTO C)KaTusg JaHHbIX. [IporpaMMHbBIN
KOMILJIEKC pa3/IeNsieTcsl Ha IBa HE3aBUCUMBIX KOMIIOHEHTA!

1. Cepaepubiit moayns (HuffmanServer): koHconbHOE€ MHOTOmMOTO4YHOE
npuioxkeHue, pabotatomiee B (hoHoBoM pexkume. CepBep OJDKEH MapalieIbHO
MPUHUMATh OWHApPHBIE TOTOKM JAaHHBIX OT KJIMEHTOB, OMPENEATh TUI ONepaluu
(c:xarue/pacnakoBKa), BRIMONTHIATH aropuT™ Xad@maHa v BO3Bpaliarh pe3ysbrar.

2. Kmuentckuit monyne (HuffmanClient): rpaduueckoe mnpusoxeHue
(GUI) na 0Oaze Java Swing. KineHT oTBedaeT 3a JIOKaJIbHBIM 00XOHd JepeBa
KaTajoroB, CEpHAIIU3AIMIO CTPYKTYphl (alijioB B TUIOCKUH MOTOK OaiT, ceTeBOM
0OMEH C CEpBEpPOM M COXPAHEHHE FOTOBBIX aAPXUBOB (.myarc) UM pacrnakOBaHHBIX
(daiIoB Ha TUCK. peaM3yeTCs MEXaHW3MaMH MHOTOTIOTOYHOCTH OTEPAIIMOHHOMN

CHCTCMBEI.



2. TeopeTnueckue CBeICHMSI.

Anroputm  Xapdmana — 3T0 MeTOn NPEPUKCHOTO KOIUPOBAHUS C
[IEPEMEHHON JUIMHOM KOJOBOTO CJIOBAa. B €ro OCHOBE JIEXKUT KaJHBIA aJTOPUTM
MOCTPOCHUsI OMHAPHOTO JepeBa, IJie MUHUMMAaJbHAas JIJWMHA KOJa MPUCBAMBAETCS
HanOoJiee YacTo BCTpEUAIOUMCS CcuUMBoJiaM (OaiiTam), a MakCUMajabHas —
PEAKUM.

C TOukM 3peHusi ONEPALMIOHHOM CHUCTEMBbI CETEBOW OOMEH peanu3yeTcs
yepe3 TpancnoptHbiii mpotokon TCP. Tak kak TCP oGecreunBaeT MOTOKOBYIO
nepenauy (Stream-oriented), rpaHuibl COOOIIEHUN B CETU OTCYTCTBYIOT. Jliis
KOPPEKTHON COOpPKH MAaKETOB HA CTOPOHE CEpBEpa U KIMEHTA MPUMEHEH IPOTOKOI
SBHOTO yKa3aHWs JUIMHBL: TIepe]l nepeaadeii MaccuBa OalT B COKET 3alHChIBACTCS
4-0aliToBO€ WENOYHMCICEHHOE 3HaueHue (int), ompenessiollee TOYHBIA pa3Mmep
nocieayomiero oydepa.

MHOTronoToOYHOCT, Ha CEpBEpPE OPraHU3YeTCs MOCPEICTBOM CHUCTEMHOTO
nyna notokoB (ExecutorService). 1o mo3BoisieT u30exarb OJIOKUPOBKU TJIABHOTO
cereporo Imkia (accept()) W BBIACISACT IOA KaKIYIO KIHEHTCKYIO CECCHIO

OTIeNbHbIN pabounit moTok sapa OC.



3. Bri0op pemenus.

Jlns  peanuzanuu  BbIOpaH s3bIK  mporpammupoBanus Java (JDK 17)
Onmaromapsi BCTPOCHHOW KpOCCIIATPOPMEHHON TMOJJIEPKKE CETEBBIX COKETOB
(java.net.Socket), MexaHU3MOB cepuaau3aluu 0OBEKTOB U MHOTOIOTOYHOTO ITyJia
CachedThreadPool.

ApPXHUTEKTypa CHUCTEMbl UCKIIOYAeT HEOOXOAMMOCTh XpaHEeHHs! 0a3 JaHHBIX
Ha cepBepe. CepBep BBHICTYIIAaeT B POJM «YHUCTOTO» BBIYUCIHMTEIBLHOTO Y3Ja,
oOpabarbiBasi mocTynaromue OalWThl «HAa JIETy», YTO CHIDKAaeT Harpy3ky Ha

nuckoByro noacucremy OC.



4. MoneanpoBaHue CHCTEMBbI.

4.1. narpamma BapuantoB ucnoib3oBanus (Use Case Diagram)

OnuceiBaeT (GYyHKIMOHANBHBIC TPaHUIBI CUCTEMBI W B3aUMOJCHCTBUE
noJsib3oBarens ¢ kineHTckuM GUI, a Takke CKpbIThbIE CUCTEMHBIE MPEUEIEHTHI CO
cTopoHsl cepsepa. (cM. [Tpunoxxenne b- Pucynok b.1)

4.2. Jlnarpamma J1esiTeIbHOCTH

NnmoctpupyeT 10ruKy padoThl MOTOKa 00pabOTKH KJIMEHTA Ha CEpBEpE MPHU
aucrieTyepusanuu Bxoasamux komana.(cm. [Ipunoxenne b- Pucynok b.2)

4.3. JInarpamma KJjaaccoB

OTpaxkaeT apXuUTEKTypy OOBEKTHO-OPUEHTHPOBAHHOTO KOJA CHCTEMBI.
[Iporpamma pasgeneHa Ha [JIBa HE3aBUCUMBIX HCHOJHSAEMBIX Kiacca. (CM.
[Ipunoxenne b- Pucynok b.3)

4.4. lnarpamma pa3BepThIBAHUS

[Toka3biBaeT (u3nyeckoe pacmpelesieHue KOMIIOHEHTOB pPacHpeeIeHHON
CUCTEMBI MO anmnapaTHbIM y3JaM BBIUUCIUTENbHONU ceTu.(cM. Ilpunoxenune b-
Pucynok b.4)

4.5. Inarpamma nocieaoBaTeIbHOCTH

[Toka3piBaeT MTUHAMUKY B3aWMOJICHUCTBHII OOBEKTOB BO BpeMsi pabOTHI: OT
Ha)kKaTus KHOIMKH TIOJIb30BareieM, [0 KOHIA paldoThl MPHIOKEHUS. (CM.

[Ipunoxenne b- Pucynok b.5)



5. Omnucanue pa3padoTKu NPOrpamMMbl U IPOTOKOJIA

B3aMOJAeCTBYA.

OOMeH nmaHHBIMH CTPOro JETEPMHHHPOBAH MW 3amuuieH oT 3¢¢dekra
«pa3pbIBOB» MakeTOB BHYTpU cereBbix OydepoB OC. Ha mpukinaaHom ypoBHE
ompeesieH OMHapHbIN hopmar Kajpa 3ampoca/oTBeTa.

Tabnuma 1. ®opmar ceTeBoro Kajapa MpUKIaTHOTO YPOBHS

KomMnoHeHT [Tun Pa3mep Ha3HauyeHue

Kagpa NaHHbIX

OpCode Boolean |1 6anT HanpasneHwue onepauuu:
true — cxatne, false —
pacrnakoBka.

Length Integer |4 GanTa [1nvHa nepegaBaemMoro
GuHapHoro  maccuBa (B
Gantax).

Payload Byte lNepemeHHbIN  [[lonesHas Harpyska

Array (CTPYKTYpUPOBaAHHbIE CbIpble

dannbl Unn apxms).

CrpykTypa OuMHapHOTOo apxuBa .myarc (GopMuUpyeTcs CepBEpOM U HMeEeT

CIEIYIOLIAN BUJ:
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MAGIC NUMBER (4 6aiita) — curnarypa 0x4D594143 ("MYARC") nus
uneHtTuukanuu popmara.

CepuanuzoBannbiii Java-o0bexkt HashMap<Byte, Integer> — Ttabnuima
4acTOT CHMBOJIOB HCXofgHOro (haiiima, HeoOXoaumas JJis  OJHO3HAYHOTO
BOCCTaHOBJICHUS JIepeBa KOJIOB IIPU PACIIaKOBKE.

Bit Count (4 6aiiTa) — TOYHOE KOJIMYECTBO 3HAYAIUX OMTOB B yITaKOBAaHHOM
CTpOKeE (3allKTa OT JUIIHUX HYJEBbIX OUTOB B OCJIEIHEM OalTe).

MaccuB 6alT CKaTOro COAEPIKUMOTO.

11



6. PykoBoaCTBO MOJIL30BATEJISA.

3anyck cepBepa: CepBep KOMIWIHUPYETCS M 3amyckaercss B (DOHOBOM
peKUME WIM BHYTPU CHCTEMHOIO TepMUHala komauaou java HuffmanServer.
[locne ycnemHoW WHULMAIU3ALMK CETEBOrO HHTep(deiica BBHIBOAUTCS JIOT:
[CEPBEP] Caymaer noprt: 12345.

3anyck knueHTa: KimeHT 3amyckaercst Ha paOouell CTaHIMK MOJIb30BaTEIsl.
OtkpoiBaetcst rpaduueckoe okHO «Huffman Archiver Pro (Network Arch Linux
Edition)». B nienTpe okHa pacnonaraeTcs JIOr-30Ha.

IIponecc CoKaTus: Ilonp30Barennb HaXumaeT  KHOmKy  «Cxarb
(Paitn/ITanka)». B oTKpBIBIIEMCS] TUATOTOBOM OKHE BBIOMPAETCS 1ETEBOI OOBEKT.
KieHnT ymakoBbIBaeT €ro, TMepeNaeT CcepBepy M BBIBOAUT CTaTUCTUKY
s dextuBHocTH (DPdextuBHOCTL cxaTusi: XX.XX%). PsagoMm ¢ uCXOIHBIM
(haiyoM MOSBISAETCS CKATHIN apXWB C PaCHIMPEHUEM .myarc.

IIponecc pacnakoBku: Ilonmb3oBarens HakMMaeT KHONKY «PacnakoBaTh
.myarc», yKa3bIBaeT apXuBHbIA (aiin. CepBep AEKOAMPYET AAaHHBIC, A KIHEHT
BOCCO31aET OpUTMHAJIBHYIO Uepapxuio TarnokK B Karajore

EXTRACTED [timestamp].

12



3akirouenune

B xone BbIMOMHEHUS! KypcOBOM palbOThl ObUIa YCHEIIHO CIPOEKTHUPOBaHA U
peann3oBaHa MHOTOIOTOYHAs KIMEHT-CEpBEpHas CHCTEMa CETEBOW apXHWBallUU
JAHHBIX Ha OCHOBe anroputMa Xaddmana. beun 0CBOCHBI IPUHITUIIBI PAOOTHI C
CETEBbIMHU TOTOKAaMHU BBO/Ia-BbIBO/IA HU3KOTO YPOBHSI, MPOTOKOJIBI pa3rpaHUYEHUs
OunHapHbIX KaJapoB B mnotoke TCP, koopaumHamusi myna MOTOKOB LEHTPaJIbHOTO
nporieccopa B OC my1st obecniedeHnst mapajuieibHON paboThl MHOKECTBA KITMEHTOB,
a TaKXKe Cepuamu3allvs CIOXKHBIX JAPEBOBUAHBIX CTPYKTYp AaHHBIX. [Iporpamma
Moka3aja BBICOKYIO CKOPOCTh OOpaOOTKM M CTAOMIBHOCTH NPU OJHOBPEMEHHOMN

HarpysKe.

13
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Ipuioxkenue A

HuffmanServer.java

import java.io.*;

import java.net.ServerSocket;

import java.net.Socket;

import java.util.*;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

public class HuffmanServer {
private static final int PORT = 12345;
private static final int MAGIC NUMBER = 0x4D594143;

public static void main (String[] args) ({
System.out.println (" [CEPBEP] 3anyck cepBepa
Xaddmana...")
ExecutorService threadPool =
Executors.newCachedThreadPool () ;

try (ServerSocket serverSocket = new ServerSocket (PORT))

System.out.println (" [CEPBEP] CaymaeT nopt: " +
PORT) ;
while (true) {
Socket clientSocket = serverSocket.accept():;
System.out.println (" [CEPBEP] IIOOKJIUMIICS HOBHIM
kamueHT: " + clientSocket.getRemoteSocketAddress())

threadPool.execute (new
ClientHandler (clientSocket)) ;
}
} catch (IOException e) {
System.err.println (" [CEPBEP] KpuTuueckasa oummbra: " +
e.getMessage () ) ;
} finally {
threadPool.shutdown () ;

15



private static class ClientHandler implements Runnable {
private final Socket socket;

public ClientHandler (Socket socket) {

this.socket = socket;
}
@Override
public void run() {
try (DatalnputStream dis = new
DataInputStream (socket.getInputStream())
DataOutputStream dos = new
DataOutputStream(socket.getOutputStream())) {
boolean compress = dis.readBoolean();

int datalength = dis.readInt();
byte[] inputData = new byte[datalLength];
dis.readFully (inputData) ;

System.out.println (" [TIOTOK " +

Thread.currentThread () .getId() + "] IlomyyeHO »OaHHEX: " +
datalength + " ©Gaur. Onepaumsa: " + (compress ? "Cxatme"
"PacmnakoBka)) ;

byte[] resultbhata;
if (compress) {

resultData = compressData (inputData);
} else {
resultData = decompressData (inputData) ;

dos.writeInt (resultData.length);
dos.write(resultData);

dos.flush () ;
System.out.println (" [IOTOK " +
Thread.currentThread () .getId() + "] OTBeT yCHemwHO OTIPAaBJIEH.

} catch (Exception e) {
System.err.println (" [IOTOK " +
Thread.currentThread () .getId() + "] Ommbka obpaboTkm: " +
e.getMessage () ) ;

16



} finally {
try {
socket.close();
System.out.println (" [CEPBEP] CoenuHeHMe
3aKkpeITO: " + socket.getRemoteSocketAddress ()):;
} catch (IOException ignored) {}

private byte[] compressData (byte[] rawData) throws
IOException {
Map<Byte, Integer> freqgs = new HashMap<>();
for (byte b : rawbata) fregs.put (b,
fregs.getOrDefault (b, 0) + 1);

Node root = buildTree (fregs);
Map<Byte, String> codes = new HashMap<>();
generateCodes (root, "", codes);

StringBuilder sb = new StringBuilder();
for (byte b : rawbData) sb.append(codes.get (b))

byte[] compressed = bitStringToBytes (sb.toString());

ByteArrayOutputStream outBaos = new
ByteArrayOutputStream() ;
try (DataOutputStream packDos = new
DataOutputStream(outBaos)) {
packDos.writeInt (MAGIC NUMBER) ;

ObjectOutputStream oos = new
ObjectOutputStream (packDos) ;

oos.writeObject (freqgs);

oos.flush ()

packDos.writeInt (sb.length())
packDos.write (compressed) ;

}

return outBaos.toByteArray()

17



private byte[] decompressData (byte[] compressedPack)
throws Exception {
DataInputStream packDis = new DatalnputStream(new
ByteArrayInputStream (compressedPack));

if (packDis.readInt () != MAGIC NUMBER) ({
throw new Exception ("HeBepHuEM dopMaT apxuba

(Magic Number He coBnamaetT)!");

}

ObjectInputStream ois = new
ObjectInputStream (packDis) ;

@SuppressWarnings ("unchecked™)

Map<Byte, Integer> fregs = (Map<Byte, Integer>)
ois.readObject () ;

int bitCount = packDis.readInt();
byte[] compressed = packDis.readAllBytes();

Node root = buildTree (fregs);
String bitString =
bytesToBitString (compressed) .substring (0, bitCount);

ByteArrayOutputStream baos = new
ByteArrayOutputStream() ;

Node curr = root;

for (char bit : bitString.toCharArray()) {
curr = (bit == '0'") ? curr.left : curr.right;
if (curr.isLeaf()) {

baos.write (curr.b);
curr = root;

}

return baos.toByteArray();

/ static class Node implements Comparable<Node> {
byte b; int freq; Node left, right;
Node (byte b, int f) { this.b = b; this.freq = f; }

18



Node (int f, Node 1, Node r) { this.freq = f;
this.left = 1; this.right = r; }

boolean isLeaf () { return left == null && right ==
null; }

@Override public int compareTo (Node o) { return
Integer.compare (this.freq, o.freq); }

}

private Node buildTree (Map<Byte, Integer> freqgs) {

PriorityQueue<Node> pg = new PriorityQueue<>();
fregs.forEach((b, f) -> pg.add(new Node (b, f)));
if (pg.isEmpty()) return new Node((byte)0, 0);
while (pg.size() > 1) {

Node 1 = pg.poll(), r = pg.poll();

pg.add (new Node(l.freq + r.freq, 1, r));
}
return pg.poll();

private void generateCodes (Node n, String s, Map<Byte,
String> codes) {

if (n.isLeaf()) codes.put(n.b, s.isEmpty() 2 "0O"
s);
else {
generateCodes (n.left, s + "0", codes);
generateCodes (n.right, s + "1", codes);

private byte[] bitStringToBytes (String s) {
byte[] res = new bytel[(s.length() + 7) / 8];
for (int 1 = 0; i < s.length(); i++)
if (s.charAt(i) == '1"'") res[1 / 8] |= (1 << (7

return res;

private String bytesToBitString (byte[] bytes) {
StringBuilder sb = new StringBuilder();
for (byte b : bytes)

19



for (int 1 = 7; i >= 0; i1i--) sb.append((b >> i &
l) = 1 2 "1" HOH);
return sb.toString();

20



HuffmanClient.java
import javax.swing.*;
import java.awt.*;
import java.io.*;

import java.net.Socket;

public class HuffmanClient extends JFrame ({
private JTextArea logArea;
private static final String EXTENSION = ".myarc";
private static final String SERVER HOST = "localhost";
private static final int SERVER PORT = 12345;

public HuffmanClient () {
setTitle ("Huffman Archiver Pro (Network Arch Linux
Edition)");
setSize (800, 550);
setDefaultCloseOperation (EXIT ON CLOSE) ;
setLocationRelativeTo (null);

setLayout (new BorderLayout (10, 10));

logArea = new JTextAreal();

logArea.setEditable (false);

logArea.setBackground (new Color (20, 20, 20));
logArea.setForeground (new Color (50, 255, 50));
logArea.setFont (new Font ("Monospaced", Font.PLAIN, 13));

logArea.setMargin (new Insets (10, 10, 10, 10));

JButton btnCompress = new JButton ("CxaTe uepes Cepsep

(Pamn/Ianka) ") ;

JButton btnDecompress = new JButton ("PacnakoBaTb uepes

Ceperep .myarc");

21



JPanel btnPanel = new JPanel () ;
btnPanel.add (btnCompress) ;
btnPanel.add (btnDecompress) ;

add (btnPanel, BorderLayout.NORTH) ;

add (new JScrollPane (logArea), BorderLayout.CENTER);

btnCompress.addActionListener (e -> process(true));

btnDecompress.addActionListener (e -> process(false));

private void log(String msg) {
SwingUtilities.invokeLater (() -> {

logArea.append(msg + "\n");

logArea.setCaretPosition (logArea.getDocument () .getLength());
}) g

private void process (boolean compress) {
JFileChooser chooser = new JFileChooser () ;
chooser.setFileSelectionMode (compress ?

JFileChooser.FILES AND DIRECTORIES : JFileChooser.FILES ONLY) ;

if (chooser.showOpenDialog (this) =
JFileChooser .APPROVE OPTION) {
File selected = chooser.getSelectedFile();
new Thread(() -> {
try |
if (compress) compressTask (selected);
else decompressTask (selected);

} catch (Exception ex) {

22



log("\n!!! OIMBKA: " + ex.getMessage()):;
ex.printStackTrace () ;

}
}) .start();

private void compressTask (File input) throws IOException {

long startTime = System.currentTimeMillis();
log (">>> 3BAIYCK CETEBOI'O CXATHUA: " + input.getName()):;
ByteArrayOutputStream baos = new

ByteArrayOutputStream() ;
DataOutputStream packDos = new DataOutputStream(baos);
serialize (input, "", packDos);
packDos.flush () ;
byte[] rawData = baos.toByteArray():;

log("1l. JaHHBHE CTPYKTYypPH CcOOpaHbl. PasMep IJjg OTIPAaBKU:

+ rawData.length + " Gawnt");

log("2. HNomxiodyeHre K cepsepy " + SERVER HOST + ":" +
SERVER_PORT + "...");

byte[] compressedFromServer = sendRequestToServer (true,
rawData) ;

log("3. OTBeT OT cepmBepa nojyueH.");

File outFile = new File(input.getAbsolutePath() +
EXTENSION) ;
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try (FileOutputStream fos = new

FileOutputStream (outFile)) {

fos.write (compressedFromServer) ;

log
log ("NUTOTO (CeTb + CxaTue) : " +
(System.currentTimeMillis() - startTime) + " wmc");
log ("Co3maH ceTeBoM apxue: " + outFile.length() + "
Samnt") ;
double ratio = 100.0 - (outFile.length() * 100.0 /

rawData.length);
log (String.format ("ObbexkTmBHOCTE CXaTHsa: %.2f%%",

ratio));

}

private void decompressTask(File file) throws Exception {

long startTime = System.currentTimeMillis{();
log (">>> 3AIYCK CETEBOJ PACIIAKOBKM: " + file.getName () ) ;
bytel] archiveData =

java.nio.file.Files.readAllBytes (file.toPath());

log("1l. Ornparka apxuea Ha cepeep...");

byte[] unpackedData = sendRequestToServer (false,

archiveData) ;

log ("2. CepBep YCIEUNHO pacliakoBaJl HOaHHBE.") ;
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DataInputStream unpackDis = new DatalnputStream(new
ByteArrayInputStream (unpackedData)) ;

String outRoot = file.getParent() + "/EXTRACTED " +
System.currentTimeMillis () ;

new File (outRoot) .mkdirs () ;

while (unpackDis.available() > 0) {
String fileName = unpackDis.readUTF () ;
int filelen = unpackDis.readInt();
byte[] content = new byte[filelen];

unpackDis.readFully (content) ;

File f = new File (outRoot, fileName):;
f.getParentFile () .mkdirs();
try (FileOutputStream fos = new FileOutputStream (f))

fos.write (content);

}

log ("zBneuen: " + fileName);
}
log("--———="""""""""""——— === ")
log ("--- BCE OAMJIH M3BJIEUEHH B: " + outRoot);
log ("BPEMA PABOTH: " + (System.currentTimeMillis() -

startTime) + " mc");

}

private Dbyte[] sendRequestToServer (boolean isCompress,
byte[] dataToAsks) throws IOException {
try (Socket socket = new Socket (SERVER HOST,

SERVER PORT) ;
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DataOutputStream dos = new
DataOutputStream(socket.getOutputStream()) ;
DatalnputStream dis = new

DatalnputStream (socket.getInputStream())) {

dos.writeBoolean (isCompress) ;
dos.writelInt (dataToAsks.length);
dos.write (dataToAsks) ;

dos.flush () ;

int responselength = dis.readInt();
byte[] responseData = new byte[responselength];

dis.readFully (responseData) ;

return responseData;

private void serialize(File file, String path,
DataOutputStream dos) throws IOException ({
if (file.isDirectory()) {
File[] files = file.listFiles{();
if (files != null) {
for (File £ : files) serialize(f, path +
file.getName () + "/", dos);
}
} else {
bytel] data =
java.nio.file.Files.readAllBytes (file.toPath());
dos.writeUTF (path + file.getName())
dos.writelInt (data.length);
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dos.write (data);

public static void main (String[] args) {

try {
UIManager.setLookAndFeel (UIManager.getSystemLookAndFeelClassName

0): '}

catch (Exception ignored) {}

SwingUtilities.invokeLater (() -> new

HuffmanClient () .setVisible (true)) ;
}

27



Hpunoxenue b

UML-naunarpammsl
EblﬁpaTb thain unm nam;].r
«includes _ — -—?l" _ -
. "\C}I{ﬂTb [OaHHbIE Yepes cepﬂf;; ,

gincludes

T ,,,,;‘-‘"'";"'""_ BN B e >

§ MpOCMOTPETL NOMW onepavyy )

A -_\_N_\_\_a. wincludes _ _ "
Monb3oBarenb E gl e =TT

(_ PacnakosaTb .myarc apxMe_ )]

—_— =~ . _«includes
S } — -
Bbhﬁpmh ann myarc J

Pucynok b.1- Jluarpamma BapriaHTOB UCIIOIb30BaHUS

28



Coeamneimes
HATO MyNoM
nOToKOs

Mposepsa
s
MAWYSCKDND YHCRa

[P — BocoTa nomme e
po pe npesa

e e e o . o
Ompama
peaynLTata

R

Barpbi Tiss CORSTA

Pucynok b.2- Jluarpamma aesiTebHOCTH cepBepa

29



- PORT: static final int
- MAGIC_NUMBER: static final int

+ main(String(]): static void

HuffmanClient

- logArea: JtextArea

- EXTENSIONS: static final String

- SERVER_HOST: static final String

-SERVER_PORT: static final int ClientHandfer

+ HuffmanClient(): HuffmanClient - Socket: final Socket
- log(String): void
- process(boolean): void + ClhientHandler(Socket): ClientHandler
- compressTask{Fie): void + run(). Owvermide void
decompressTask{File): void - compressData(byte(]): byte(]
sendRequestToSever{boolean, byte{]): byte[ - decompressData(bytel]): byte[l
serialize(File, String, DataOutputStream): void - buildTree(Map=Byte, Infeger=). Node
+ main{String[] args): static void generateCodes(MNode, String, Map<Byte, Siring=): void
bitString ToBytes(String): byte[]
- bytesToBitStnng(byte[]): String

- b: byte

- freq: int

- left Mode
- night: Mode

- Node(byte, byte): Node

- Node(int, Node, Node): Node

- isLeaf{): boolean

+ compare To(Node ) Override int
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