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4.1 EMRSEIE LB SR IRE
1. IRE4HS
SIE—NIE ER, BRI T:
backup_tool/
|--- src/
| |--- main.cpp

| --- backup.cpp
| --- backup.h

|--- restore.h

|
I
| |--- restore.cpp
|
| --- CMakelLists.txt

2. CMakelLists.txt
BUEE— CMakeLists.txt M, FAAFENEEILE:

cmake_minimum_required(VERSION 3.4.1)
project(backup_tool)
set (CMAKE_CXX_STANDARD 17)
add_executable(backup_tool src/main.cpp src/backup.cpp src/restore.cpp)
target_include_directories(backup_tool PRIVATE src)
3. EXEHFIRERISLIH
BlE2 backup.h F restore.h {4, ENMEHFRERIREEIEO.
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#ifndef BACKUP_H
#define BACKUP_H

#include <string>

void FullBackup(const std::string &srcDir, const std::string &backupDir);
void DiffBackup(const std::string &prevDir, const std::string &newDir, const
std::string &backupDir);

#endif // BACKUP_H

// restore.h
#ifndef RESTORE_H
#define RESTORE_H

#include <string>
void RestoreBackup(const std::string &backupDir, const std::string &restoreDir);

#endif // RESTORE_H

4. SCIMF DR EINEE
BU#2 backup.cpp FI restore.cpp X4, DBIELIMEERD. ENBMINIKEINEE.

#include "backup.h"
#include <filesystem>
#include <fstream>
#include <iostream>

namespace fs = std::filesystem;

void FullBackup(const std::string &srcDir, const std::string &backupDir) {
try {
fs::path srcPath(srcDir);
fs::path backupPath(backupDir);

// Create backup directory if it does not exist
fs::create_directories(backupPath);

// Copy all files and directories from srcDir to backupDir
for (const auto &entry : fs::recursive_directory_iterator(srcPath)) {
const auto &path = entry.path();
auto relativePath = path.lexically_relative(srcPath);
fs::copy(path, backupPath / relativePath,
fs::copy_options::overwrite_existing | fs::copy_options::recursive);

}

// Write metadata

std::ofstream metaFile(backupPath / "metadata.txt");

for (const auto &entry : fs::recursive_directory_iterator(srcPath)) {
const auto &path = entry.path();
metaFile << path.string() << "\n";

}

metaFile.close();
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std::cout << "Full backup completed successfully.\n";
} catch (const fs::filesystem_error &err) {
std::cerr << "Filesystem error: " << err.what() << '\n';

void DiffBackup(const std::string &prevDir, const std::string &newDir, const
std::string &backupDir) {
try {
fs::path prevPath(prevDir);
fs::path newPath(newDir);
fs::path backupPath(backupDir);

// Create backup directory if it does not exist

fs::create_directories(backupPath);

// Compare directories and identify changes
for (const auto &entry : fs::recursive_directory_iterator(newPath)) {
const auto &path = entry.path();
auto relativePath = path.lexically_relative(newPath);
auto prevFilePath = prevPath / relativePath;
if (!fs::exists(prevFilePath) || fs::file_size(prevFilePath) !=
fs::file_size(path) || fs::last_write_time(prevFilePath) !'= fs::last_write_time(path))
{
fs::copy(path, backupPath / relativePath,
fs::copy_options::overwrite_existing | fs::copy_options::recursive);

}

// Write metadata
std::ofstream metaFile(backupPath / "metadata.txt");
for (const auto &entry : fs::recursive_directory_iterator(newPath)) {
const auto &path = entry.path();
auto relativePath = path.lexically_relative(newPath);
auto prevFilePath = prevPath / relativePath;
if (!fs::exists(prevFilePath) || fs::file_size(prevFilePath) !=
fs::file_size(path) || fs::last_write_time(prevFilePath) !'= fs::last_write_time(path))
{

metaFile << "modified && " << relativePath.string() << "\n";

}

metaFile.close();

std::cout << "Differential backup completed successfully.\n";
} catch (const fs::filesystem_error &err) {
std::cerr << "Filesystem error: " << err.what() << '\n';

restore.cpp :

#include "restore.h"
#include <filesystem>
#include <fstream>
#include <iostream>
#include <sstream>



namespace fs = std::filesystem;

void RestoreBackup(const std::string &backupDir, const std::string &restoreDir) {
try {
fs::path backupPath(backupDir);
fs::path restorePath(restoreDir);

// Create restore directory if it does not exist
fs::create_directories(restorePath);

// Read metadata
std::ifstream metaFile(backupPath / "metadata.txt");
std::string line;
while (std::getline(metaFile, line)) {
std::string action, path;
std::istringstream iss(line);
if (iss >> action >> path) {
fs::path fullPath = backupPath / path;
if (action == "modified") {
fs::copy(fullPath, restorePath / path,
fs::copy_options::overwrite_existing | fs::copy_options::recursive);

}

}

metaFile.close();

std::cout << "Restore completed successfully.\n";
} catch (const fs::filesystem_error &err) {
std::cerr << "Filesystem error: " << err.what() << '\n';

5. ¥ ERAO
B main.cpp M4, LIMSITEO, BATFROMIKSERIE.

#include "backup.h"
#include "restore.h"
#include <iostream>
#include <map>
#include <vector>
#include <string>

void PrintUsage() {
std::cout << "Usage:\n";

std::cout << backup_tool backup --srcDir=<source_directory> --backupDir=
<backup_directory>\n";

std::cout << " backup_tool diff_backup --prevDir=<previous_directory> --newDir=
<new_directory> --backupDir=<backup_directory>\n";

std::cout << backup_tool restore --backupDir=<backup_directory> --restoreDir=

<restore_directory>\n";

}

std::map<std::string, std::string> ParseArguments(int argc, char =*argv[]) {
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std: :map<std::string, std::string> args;
for (int 1 = 1; i < argc; ++i) {
std::string arg = argv[i];
if (arg.substr(@, 2) == "--") {
auto pos = arg.find('=");
if (pos != std::string::npos) {
std::string key = arg.substr(@, pos);
std::string value = arg.substr(pos + 1);
args[key] = value;
} else if (i + 1 < arge) {
args[arg] = argv[++i];

}

return args,;

int main(int argc, char =*argv[]) {
if (argc < 2) {
PrintUsage();
return 1;

std::string command = argv[1];
auto args = ParseArguments(argc, argv);

if (command == "backup") {
if (args.find("--srcDir") != args.end() & args.find("--backupDir") !=
args.end()) {
std::string srcDir = args['--srcDir"];
std::string backupDir = args["--backupDir"];
FullBackup(srcDir, backupDir);

} else {
PrintUsage();
return 1;
}
} else if (command == "diff_backup") {

if (args.find("--prevDir") != args.end() && args.find("--newDir") != args.end()
&& args.find("--backupDir") != args.end()) {
std::string prevDir = args["--prevDir"];
std::string newDir = args["'--newDir"];
std::string backupDir = args["--backupDir"];
DiffBackup(prevDir, newDir, backupDir);

} else {
PrintUsage();
return 1;
}
} else if (command == "restore") {
if (args.find("--backupDir") != args.end() && args.find("--restoreDir") !=

args.end()) {
std::string backupDir = args["--backupDir"];

std::string restoreDir = args["--restoreDir"];
RestoreBackup(backupDir, restoreDir);
} else {

PrintUsage();
return 1;

}
} else {



PrintUsage();

return 1;
}
return 90;
}
6. MFIETT

L. ERERERTEREEFRFHMIZER:

mkdir build
cd build

2. HERRAEEESTH:

cmake ..
3. HmFRA:

make

4. BITERNHIE:
2EHR:

./backup_tool backup --srcDir=./test/ --backupDir=./test2/

ER&HM:

./backup_tool diff_backup --prevDir=./test/ --newDir=./test2/ --
backupDir=./diff_backup/

REEEID :

./backup_tool restore --backupDir=./backup/ --restoreDir=./restore/

EITEEED:
ls)  image-20240523163549840

4.2 OpenHarmony £E & T Bbackup_tool

backup_tool fZOpenHarmonyZZ I IREIRSS MRS SITTR, sEXHEENAINHBEREITS
E%ﬁ%ﬁiulXZﬂEgi, ﬁia: OpenHarmony/foundation/filemanagement/app_file_service/tools/backup_tool

-
IneetstE
1. 2EHM:

o HEMIEEERTHIMENHMTFER, WREUENTENL.
2. HHRLIBMNBTICH:
o RAFARIERMEMBECRING], HERAFATLASCH T RS0 EANSFIEZIRIR
e,

3. SHIRENAIEIEHE :
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o BIEIERHHG, AROIETLEBESMEY, WIXHEST. NASMTRSER. /T
BNABNERUNEDIRSEIINTS.

4. BHEZIF:
o RAZSHARIRT, REERMIENHAMFINER.
EABE

backup_tool BT AR SITSEKISERMIRFRIBXREE. LUTEEANERSE:

backup_tool backup --islLocal=true --bundle com.sample.app2 --pathCapFile
/data/backup/tmp

o -islocal : IEERBARMED. ZSENMRE, true RRPHEN, false RRTER
.
¢ -bundle : IEEBEHMIINA, ZNBNXHERAENRER

e -pathCapFile : IEERDEEIG, WXIHHATHDAIEINES.
o BiRBRIEER/data/backup T

LA EBIFBD 945 app289Rz FE B 5 FRIS4ERZ D El /data/backup/ T
Bill=

XEBLIBFRMHA— A ( https://gitee.com/openharmony/applications_app_samples/tree/mast
er/code/BasicFeature/FileManagement/FileBackupExtension ) J3fjl:

KsampleFELLZ D EIRMNE, BTFEREIENEREIE.

BRI

MaRE AR R E RESHEET
BB SIMF al @ 1% 02:40 BESIME "l 9 1% 01:47 BB SIME il 0 1% 01:47
SR SR MR
= = & TestFile_0txt 459Byte TestFile_0txt 4598yte
TestFile_1txt 826Byte TestFile_1.txt 826Byte
TestFile_2.txt 124Byte TestFile_2.txt 124Byte
TestFile_3:txt 455Byte TestFile_3.txt 455Byte
TestFile_4txt 605Byte TestFile_4txt 605Byte
TestFile_5.txt 156Byte TestFile_5.txt 156Byte
< o a < e} [m] < O O
{SEFRIRA:
1 R ERSGEE", MNASKEIERM2 N1, K/IME1ByteF1024ByteZ[B], AT

RGN FIRERIEWE N E—EUE.

2. ARBNERTERMNERETRE, BEARNSEHTIRKEEEE IR E(ERBhdc shellipSRIE.

3. BNRERAE, #NNMBRERBAEMINGEUER, #A\hdcshell, ffEbackup_tool backup --
isLocal=true --bundle com.samples.backupextension --pathCapFile /data/backup/tmpap I TED .
SAERTLUEN B, S=ihgsEmM A A\hdcshell, {EFbackup_tool restore --bundle
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com.samples.backupextension --pathCapFile /data/backup/tmp, B=MING, EFFIFRARILLE
BRI EREYIRE.

4. BIPSRERE:

2 #5473

backup_tool backup --isLocal=true --bundle com.sample.backupextension --pathCapFile
/data/backup/tmp

AN B -

BundleStarted errCode = ©, BundleName = com.example.backupextension

FileReady owner = com.example.backupextension, fileName = manage.json, sn = 0, fd = 9

FileReady owner = com.example.backupextension, fileName = part.@.tar, sn = 0, fd = 9

BundleFinished errCode = 0, BundleName = com.example.backupextension

backup successful

ISRV

backup_tool restore --bundle com.sample.backupextension --pathCapFile /data/backup/tmp
PR IR -

BundleStarted errCode = 0, BundleName = com.example.backupextension

FileReady owner = com.example.backupextension, fileName = part.@.tar, sn = 0, fd = 8

FileReady owner = com.example.backupextension, fileName = manage.json, sn = 0, fd = 8

BundleFinished errCode = 0, BundleName = com.example.backupextension

Restore successful

backupiFZHiBARI LAEbackup -helpEE.

RS TE[RIE
KBER:
B IEFEEFtools_op_bakcup.cpp® LI :
L ¥aanE:
o J@IZ BSessionBackup::Init FIAYIIANEHRIE, FHEMEBXEEREL.
2. BeERmESE:
o MRTWSITEE, RERERNEZMER.
3. BEIBMIRE:
o EF BsessionBackup::Start /3K, IEEIRHIEIE.
4. HEMFARSER :
o TEHRMEES, ENEREL onFileready #IAR, BTUIENHEMFIRSER.
5. SEREERIR
o HFTBENHRDTE, VA onAllBundlesFinished [EIEREL, BIIFFSEMDRIERINTT
&0
EIREE

EFIDISIES, backup_tool IRMT—RIIEIERL, LAMEARRIEH:

OnFileReady @ HN{F/ERFHITHMONABRE, GEXEIMERTMASER.
onBundleStarted : HEANNANEHFFIAREA.

onBundleFinished : HEARFANEDLEERETER.

OnAllBundlesFinished : AN AAYRD ST TEE.
OnBackupServiceDied : HERPIRSEINLTRTER,

BREASHFEN TN, X—RALIGEEE T T BREGASE,
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SEHHE

o IBERVHEIBFRFNE: https://gitee.com/openharmony/docs/blob/master/zh-
cn/readme/%E6%96%87%E4%BB%B6%E7%AE%A1%E7%90%86%E5%AD%90%E7%B3%BB%E7%B
B%9F.md

o RIFASHETEIRSS: https://gitee.com/openharmony/filemanagement_app_file_service
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