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JIOJIATOK A

MIHICTEPCTBO OCBITH I HAVKH YKPATHH
MIHICTEPCTBO OCBITH 1 HAVKH PECIIYVEJIIKH
KA3ZAXCTAH MIHICTEPCTBO OCBITH
AZEPBAHTKAHCBKOI PECIOVEJIIKH MIHICTEPCTBO
BHIIOI I CEPETHBOI CIIEMIAJILHOI OCBITH
PECIIVEJIIKH Y3BEKHCTAH HAITIOHAILHHHA
TEXHIYHHI VHIBEPCHTET "XAPKIBCBKHII
IMOJITEXHIYHHHA IHCTHTYT" JOHBACBKA JEPKABHA
MAINTHHOEBYIIBHA AKATEMIA

IHOOPMATHUKA, YIIPABJITHHA TA
IITYYHUH IHTEJIEKT

TE3H BOCBMOI MIZKHAPO/JJHOI
HAVKOBO-TEXHIYHOI KOH®EPEHIII
(16 — 19 aucmonaoa 2021 poky)

Xapkie — KpaMaTopcEK
2021

TEXHOJIOI'ISI KOMBIHOBAHOI'O AHAJII3Y NPOT'PAMHOI'O 3ABE3NEYEHHS SIK
NEPCIIEKTUBHUM HAIIPSIM MOIIYKY BPA3JIMBOCTEM ITIJ] YAC MO0 PO3POBKH

KaHo. mexH. Hayk, ooy. O.1. Dedwwun, mazicmp B.B. Afpewenxo, Xapkigcokuil HayioHanvbHuil yHieepcumem
padioenekmponixu, M. Xapkis

Ha cporozni He icHye yHiBepcalnbHOI METOUKH, siKa O J03BOJIsIa BCEOIYHO MMPOBOJUTH TECTYBaHHS IPOrPaMHOTO
3abesneueHns ([13) 3a wmiHiMampHmWA bac. s minBuImeHHS e(EKTUBHOCTI aHANi3y IPOMOHYETHCS PO3TISHYTH
KOMOIHAIIIF0 IHCTPYMEHTIB CTATHYHOTO aHaIli3y BUXimHOTO Ko/y[1-3] Ta AMHAMIYHOTO i CTATHYHOTO aHai3y GiHAPHOTO
xony [2-4].

JociimkeHHs 1moka3ao, 1o 3aco0M CTaTUYHOTO aHali3y € JIOCUTh e(PeKTHBHHMH HE TIIbKM Ha PaHHIX CTaisx
po3pobku 13, OCHOBHMM IMUTAaHHIM € npoOiiemMa BiJCifOBaHHS XMOHMX BHCHOBKIB. JlJisi i1 BUpIIIEHHS MPOIOHYETHCS
TOYKOBa 00OpOOKa 3BITIB PO NpoOJieMH THCTpyMEHTaMH AMHAMIYHOTO aHamidy. | HaBmaku, Jjs BUpIIIEHHS MPOOJIeMHU
JUHAMIYHOTO aHali3y — TeHepallil BXIAHMX JaHHX 3 METOK OUIbII MOBHOTO IOKPHUTTS KOJY, NPOIMOHYETHCS
BUKOPHCTOBYBATH JIaHi 3 MOINIEPE/IHIX €TalliB CTATHYHOTO aHaJli3y KoY.

JlomaTkoBO IS BUPIMICHHS MPOOJIEMH HEBIAMOBITHOCTI BUXITHOTO KOIY peallbHOMY OiHApHOMY KOJY IPOTpaMu —
MPOTIOHY€THCSI BUKOPHCTOBYBATH MOPIBHSAHHS BHYTPINIHIX NPEACTaBICHb 3T€HEPOBAHMX IIi/l Yac aHalli3y BUXIIHOTO Ta
00’extHOTO KOAy [3].

PesynbraTi nocnijKeHb CBil4aTh, 0 KOMOIHALSL METO/IB aHaJi3y MK COOOI0 JT03BOJISE MIHIMI3yBaTH HEIOJIIKI
OKpeMUX HiAXomiB 10 TecTyBaHHA [13 6€3 3HAYHNX BTPAT B AKOCTI HOKPUTTS TECTOBUMH CIICHAPISIMH.

Cnucox mgitepatypu: 1. Black, P. , Okun, V. and Guttman, B. (2021), Guidelines on Minimum Standards for
Developer Verification of Software, NIST Interagency/Internal Report (NISTIR), National Institute of Standards and
Technology, Gaithersburg, MD. https://doi.org/10.6028/NIST.IR.8397. 2. Aéemucsan A. U., benesanyee A.A., Yexnses
U U TexHONOTMH CTaTUYECKOTO M JUHAMHUYECKOTO aHalu3a MporpaMMHOr0 obecredeHus //Bompockl
kubepoOesonacuoctu. —2014. —Ne3(4). —C. 20-28. 3. @edwwun O.1, Pubkin I.C. MeTtomu BUSBICHHS BPa3nBOCTEH
nporpaMHoro 3abesnedyeHHs npuctpoiB 10T Big 3arpo3 HecaHKUiOHOBaHOro jaocTymy/ IHpopmaTtHka, ynpaBiaiHHS Ta
IITYYHUH 1HTENeKT. Matepiand IT’sTOi MIDKHAPOTHOI HAayKOBO-TEXHIYHOI KOH(EPEHIl CTYICHTIB, MaricTpiB Ta
acmipanriB.— Xapkis: HTY "XIII", 2018. —-C.92.
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JIOJIATOK B

JIicTUHT IPOTPAMHOTO KOIY

class MainWindow : public QMainWindow

{

Q_OBJECT

public:
MainWindow(QWidget* parent = nullptr);

private:
void setupUlI();
QWidget* createSourcesAnalysisWidgetsGroup();
QWidget* createBinariesAnalysisWidgetsGroup();
QWidget* createRunAsyncAnalysisPredicateWidget();
QWidget* createOutputWidgetsBlock();
QWidget* createAnalysisRunningStateWidget();

OperationsPool* performAnalysis(bool runAsync);
private:

AnalysisCaller _caller;

QCheckBox* _enableStaticSourcesCheckbox = nullptr;

QLineEdit* _pathToSources = nullptr;

QCheckBox* _enableStaticBinaryCheckbox = nullptr;

QCheckBox* _enableDynamicBinaryCheckbox = nullptr;

QLineEdit* _pathToBinary = nullptr;

QCheckBox* _runAsyncCheckbox = nullptr;

QTextBrowser* _sourcesAnalysisOutputBrowser = nullptr;

QTextBrowser* _binaryAnalysisOutputBrowser = nullptr;

QLabel* _binaryErrorsSummary = nullptr;

QLabel* _timeTakenLabel = nullptr;



90

QProgressBar* _progressBar = nullptr;

}

namespace

{
class AsyncOperation : public QObject

{
Q_OBJECT
public:
AsyncOperation(std::function<QVariant()> operation, const bool runAsync = true)
. _operation(std::move(operation))
, _runAsync(runAsync)
{
¥

void run()
{
if (_runAsync)
{
QThread *thread = new QThread();
moveToThread(thread);

connect(thread, &QThread::started, this, [this, thread] {
Il execute
_result = _operation();
thread->quit();
Il inform
emit finished(_result);
/I cleanup
thread->deleteLater();



deleteLater();
b

thread->start();
}

else

{

_result = _operation();

emit finished(_result);

deleteLater();

signals:
void finished(QVariant);

private:
bool _runAsync = true;
QVariant _result;
std::function<QVariant()> _operation;

}3

void extractAnalysisErrorsSummary(const QString& analysisOutput, QLabel*
destination)
{

/I Dynamic output example: ERROR SUMMARY:: 0 errors from 0 contexts
(suppressed: 0 from 0)
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auto dynamicCount = -1;

static const QRegularExpression DynamicErrorsSubstring(*\\d+ errors from");

const auto errosPos = analysisOutput.indexOf(DynamicErrorsSubstring);

if (errosPos > -1)

{

const QRegularExpression CounterSubstring(*\\d+");

dynamicCount = CounterSubstring.match(analysisOutput,

errosPos).captured().tolnt();

}

static const QRegularExpression CWEErrorSubstring("\\[CWE\d+\\]");
auto staticCount = analysisOutput.count(CWEErrorSubstring);

QString outputString;
QString stylesheet;

if (dynamicCount >= 0)

{
outputString.append(QString("Dynamic errors: %1.").arg(dynamicCount));
stylesheet = "color: rgb(230, 150, 25);";

if (staticCount >=0)

{
outputString.append(QString("Static errors: %1.").arg(staticCount));
stylesheet = "color: rgb(230, 150, 25);";
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if (staticCount >= 0 && dynamicCount >= 0 && staticCount != dynamicCount)
{

outputString.append("Possible false-positives. Be careful!");

stylesheet = "color: red;";

destination->setText(outputString);

destination->setStyleSheet(stylesheet);

QString getElapsedAnalysisTimeString(const int msec = 0)

{
return QString("Time spent: %1").arg(msec);

}

} /[ anonymous

class OperationsPool : public QObject

{
Q_OBJECT

public:
using QObject::QObject;

void appendOperation(AsyncOperation* operation)

{

if (operation == nullptr)

{

return;
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_operations.append(operation);
connect(operation, &AsyncOperation::finished, this, [this, operation]

{

_operations.removeOne(operation);
if (_operations.isEmpty())
{

emit allOperationsFinished();

deleteLater();

h;

signals:

void allOperationsFinished();

private:
QList<AsyncOperation*> _operations;

}3

MainWindow::MainWindow(QWidget* parent)
: QMainWindow(parent)

setupUlI();
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void MainWindow::setupUI()

{
QWidget* centralWidget = new QFrame(this);
setCentralWidget(centralWidget);

QVBoxLayout* centralLayout = new QVBoxLayout(centralWidget);

centralLayout->addWidget(createSourcesAnalysisWidgetsGroup());
centralLayout->addWidget(createBinariesAnalysisWidgetsGroup());
centralLayout->addWidget(createRunAsyncAnalysisPredicateWidget());
centralLayout->addWidget(createOutputWidgetsBlock());
centralLayout->addStretch();
centralLayout->addWidget(createAnalysisRunningStateWidget());

setMinimumSize(472, 360);

QWidget* MainWindow::createSourcesAnalysisWidgetsGroup()

{
QWidget* group = new QGroupBox(*Static sources analysis", this);
QHBoxLayout* hLayout = new QHBoxLayout(group);

_enableStaticSourcesCheckbox = new QCheckBox("Run static sources analysis",
group);

hLayout->addWidget(_enableStaticSourcesCheckbox);

_pathToSources = new QLineEdit(group);
hLayout->addWidget(_pathToSources);

QPushButton* browsePathButton = new QPushButton("Browse sources™, group);



hLayout->addWidget(browsePathButton);

connect(browsePathButton,
&QPushButton::clicked,
this,
[this, browsePathButton]()
{
QString dir = QFileDialog::getExistingDirectory(browsePathButton,

"Choose directory with cxx sources”,

QStandardPaths::writableLocation(QStandardPaths::HomeLocation),
QFileDialog::ShowDirsOnly |
QFileDialog::DontResolveSymlinks);

_pathToSources->setText(dir);
b;

return group;

QWidget* MainWindow::createBinariesAnalysisWidgetsGroup()
{

QWidget* group = new QGroupBox(*"Binaries (libraries and executables)
analysis", this);

QGridLayout* grid = new QGridLayout(group);

_enableStaticBinaryCheckbox = new QCheckBox(*"'Run static binaries analysis",

group);
grid->addWidget(_enableStaticBinaryCheckbox, 0, 0);
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_enableDynamicBinaryCheckbox = new QCheckBox("Run dynamic binaries
analysis", group);
grid->addWidget(_enableDynamicBinaryCheckbox, 1, 0);

_pathToBinary = new QLineEdit(group);
grid->addWidget(_pathToBinary, 0, 1);

QPushButton* browsePathButton = new QPushButton("Browse binaries", group);
grid->addWidget(browsePathButton, 0, 2);

connect(browsePathButton,
&QPushButton::clicked,
this,
[this, browsePathButton]()

{
QString dir = QFileDialog::getOpenFileName(browsePathButton,

"Choose binary executable”,

QStandardPaths::writableLocation(QStandardPaths::HomeL ocation));

_pathToBinary->setText(dir);
b

return group;

QWidget* MainWindow::createRunAsyncAnalysisPredicateWidget()
{

_runAsyncCheckbox = new QCheckBox("Run async analysis", this);



return _runAsyncCheckbox;

QWidget* MainWindow::createOutputWidgetsBlock()
{
QWidget* blockWidget = new QWidget(this);
QVBoxLayout* blockLayout = new QVBoxLayout(blockWidget);

QGroupBox™* sourcesOutput = new QGroupBox("Sources analysis result: ' this);

QVBoxLayout* sourcesOutputLayout = new QVBoxLayout(sourcesOutput);

_sourcesAnalysisOutputBrowser = new QTextBrowser(sourcesOutput);
_sourcesAnalysisOutputBrowser-
>setHorizontalScrollBarPolicy(Qt::ScrollBarAlwaysOff);
_sourcesAnalysisOutputBrowser-
>setWordWrapMode(QTextOption::WrapAtWordBoundaryOrAnywhere);
sourcesOutputLayout->addWidget(_sourcesAnalysisOutputBrowser);

blockLayout->addWidget(sourcesOutput, 1);

QGroupBox* binaryOutput = new QGroupBox("Binary analysis result: "this);
QVBoxLayout* binaryOutputLayout = new QVBoxLayout(binaryOutput);

_binaryAnalysisOutputBrowser = new QTextBrowser(binaryOutput);
_binaryAnalysisOutputBrowser-
>setHorizontalScrollBarPolicy(Qt::ScrollBarAlwaysOff);
_binaryAnalysisOutputBrowser-
>setWordWrapMode(QTextOption::WrapAtWordBoundaryOrAnywhere);
binaryOutputLayout->addWidget(_binaryAnalysisOutputBrowser);
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blockLayout->addWidget(binaryOutput, 1);

_timeTakenLabel = new QLabel(blockWidget);
_timeTakenLabel->setText(getElapsedAnalysisTimeString());
blockLayout->addWidget(_timeTakenLabel);

_binaryErrorsSummary = new QLabel(blockWidget);
_binaryErrorsSummary->setText(" ");

blockLayout->addWidget(_binaryErrorsSummary);

return blockWidget;

QWidget* MainWindow::createAnalysisRunningStateWidget()
{

QWidget* widget = new QWidget(this);

QHBoxLayout* hLayout = new QHBoxLayout(widget);

_progressBar = new QProgressBar(widget);
_progressBar->setRange(0, 100);

constexpr auto AutolntrementMaxValue = 85;

hLayout->addWidget(_progressBar);

QTimer* autoProgressTimer = new QTimer(_progressBar);
autoProgressTimer->setInterval(500);
connect(autoProgressTimer,

&QTimer::timeout,

_progressBar,

[this, autoProgressTimer]()
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constexpr auto SingleStep = 2;
const auto progressValue = std::min(_progressBar->value() + SingleStep,

_progressBar->maximum());

_progressBar->setValue(progressValue);

if (progressValue >= AutolntrementMaxValue)
{
autoProgressTimer->stop();

autoProgressTimer->deleteLater();

}
i

hLayout->addStretch();

connect(_progressBar,
&QProgressBar::valueChanged,
this,
[this, autoProgressTimer](const int value)

{

if (_progressBar->value() >= AutolntrementMaxValue)

{

autoProgressTimer->stop();

}
bk

QPushButton* runButton = new QPushButton("Run", this);
connect(runButton,
&QPushButton::clicked,
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this,
[this, autoProgressTimer]()

{

_sourcesAnalysisOutputBrowser->clear();

_binaryAnalysisOutputBrowser->clear();

_progressBar->setValue(0);

autoProgressTimer->start();

QSharedPointer<QElapsedTimer> timeTakenTimer(new
QElapsedTimer());
timeTakenTimer->start();

auto* pool = performAnalysis(_runAsyncCheckbox->isChecked());

connect(pool, &OperationsPool::allOperationsFinished, this, [this,

timeTakenTimer]

{

_timeTakenLabel-

>setText(getElapsedAnalysisTimeString(timeTakenTimer->elapsed()));

_progressBar->setValue(_progressBar->maximum());

extractAnalysisErrorsSummary(_binaryAnalysisOutputBrowser-
>toPlainText(), _binaryErrorsSummary);
b;

b
hLayout->addWidget(runButton);

return widget;
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OperationsPool* MainWindow::performAnalysis(const bool runAsync)
{
auto performAnalysisimpl = [this, runAsync](QCheckBox* predicate,
QTextBrowser* outputContainer,
std::function<QString(std::string)> analysisFunc,
const QString& path,
const QString& emptyPathFallbackMessage) ->
AsyncOperation*
{
assert(predicate);

assert(outputContainer);

if (path.isEmpty() || !predicate->isChecked())

{
if (predicate->isChecked())

{
outputContainer->append(emptyPathFallbackMessage);

return nullptr;

auto* op = new AsyncOperation([this, func = std::move(analysisFunc), path =

path.toStdString()]1()

return func(path);

2

runAsync);
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connect(op,
&AsyncOperation::finished,
this,
[this, outputContainer](QVariant result)

{
outputContainer->append(result.toString());

h;

if (runAsync)
{

op->run();

return op;

} 2

OperationsPool* pool = new OperationsPool(this);

auto* staticSourcesOp = performAnalysisimpl(

_enableStaticSourcesCheckbox,
_sourcesAnalysisOutputBrowser,
[this](std::string path)
{

return QString::fromStdString(

_caller.callStaticSourcesAnalysis(std::move(path)));

}
_pathToSources->text(),

"No path specified for sources. Sources analysis will be skipped.");



auto* dynamicBinaryOp = performAnalysisimpl(
_enableDynamicBinaryCheckbox,
_binaryAnalysisOutputBrowser,
[this](std::string path)
{
return QString::fromStdString(
_caller.callDynamicBinaryAnalysis(std::move(path)));
b
_pathToBinary->text(),
"No path specified for binary. Binary analysis will be skipped.");

auto* staticBinaryOp = performAnalysisimpl(
_enableStaticBinaryCheckbox,
_binaryAnalysisOutputBrowser,
[this](std::string path)
{
return QString::fromStdString(
_caller.callStaticBinaryAnalysis(std::move(path)));
b
_pathToBinary->text(),
"No path specified for binary. Binary analysis will be skipped.");

if (runAsync)

{
pool->appendOperation(staticSourcesOp);
pool->appendOperation(dynamicBinaryOp);
pool->appendOperation(staticBinaryOp);
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else

{

auto* cumulativeOperation = new AsyncOperation([=]()

{
If (staticSourcesOp)

{

staticSourcesOp->run();

¥
If (dynamicBinaryOp)

{
dynamicBinaryOp->run();

}
If (staticBinaryOp)

{
staticBinaryOp->run();

¥
return QVariant();

b
cumulativeOperation->run();
pool->appendOperation(cumulativeOperation);

connect(pool, &OperationsPool::allOperationsFinished, pool,

&OperationsPool::deleteLater);

return pool,;
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std::string call CWECheckerProcess(const std::string forPath)
{

QProcess cweCheckerProc;

QString executable = CWECheckerExecutable;
QStringList arguments;
arguments << QString::fromStdString(forPath);

cweCheckerProc.start(executable, arguments);

cweCheckerProc.waitForFinished(-1);

const auto stdOut = cweCheckerProc.readAll().toStdString();
const auto stdErr = cweCheckerProc.readAllStandardError().toStdString();

return stdOut + "\n' + stdErr;

std::string callCppCheckProcess(const std::string forPath)

{
QProcess cppCheckProc;

QString executable = CppCheckExecutable;
QStringList arguments;

arguments << QString::fromStdString(forPath) << "--force" << "--inconclusive";

cppCheckProc.start(executable, arguments);

cppCheckProc.waitForFinished(-1);

const auto stdOut = cppCheckProc.readAll().toStdString();
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const auto stdErr = cppCheckProc.readAllStandardError().toStdString();

return stdOut + "\n' + stdErr;

std::string call\VValgrindCheckProcess(const std::string forPath)
{

QProcess valgrindCheckProc;

QString executable = ValgrindExecutable;
QStringList arguments;
arguments << QString::fromStdString(forPath);

valgrindCheckProc.start(executable, arguments);

valgrindCheckProc.waitForFinished(-1);

const auto stdOut = valgrindCheckProc.readAll().toStdString();
const auto stdErr = valgrindCheckProc.readAllStandardError().toStdString();

return stdOut + "\n' + stdErr;

class AnalysisCaller {
public:
std::string callStaticSourcesAnalysis(std::string forPath);
std::string callStaticBinaryAnalysis(std::string forExecutable);
std::string callDynamicBinaryAnalysis(std::string forPath);
b
std::string AnalysisCaller::callStaticSourcesAnalysis(std::string forPath)
{
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return callCppCheckProcess(forPath);

std::string AnalysisCaller::callStaticBinary Analysis(std::string forExecutable)
{

return call CWECheckerProcess(forExecutable);

std::string AnalysisCaller::callDynamicBinaryAnalysis(std::string forPath)

{
return call\VValgrindCheckProcess(forPath);
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JIOJIATOK B

JlictuHru ckpunTiB KoH(pirypanii kommonenty ExternalDependencies

set(EXTERNAL_DEPENDENCIES DIR_NAME
"MixedAnalysisExternalDependencies")
set(EXTERNAL_DEPENDENCIES _PATH
"$ENV{HOME}${EXTERNAL_DEPENDENCIES DIR_NAME}")
message(STATUS "Setting up project dependencies. Working dir:
${EXTERNAL_DEPENDENCIES PATH}")
file(MAKE_DIRECTORY ${EXTERNAL_DEPENDENCIES_PATH})
add_custom_target(${EXTERNAL_DEPENDENCIES_SRC _DIR})

macro(CHECK_EXTERNAL_COMPONENT NAME FOUND_OUT_VAR)
file(GLOB FILES "${CMAKE_BINARY_DIR}${NAME}/*")
list(LENGTH FILES FILES_COUNT)
if(3{FILES_COUNT} GREATER 0)
set("${FOUND_OUT_VAR}" TRUE)
else()
set("${FOUND_OUT_VAR}" FALSE)
endif()

endmacro()

macro(SETUP_EXTERNAL EXECUTABLE_COMPONENT NAME
EXECUTABLE _NAME EXECUTABLE _PATH_OUT)
message(STATUS "Processing ${NAME}")
set(ALREADY_AVAILABLE)
CHECK_EXTERNAL_COMPONENT("${NAME}" ALREADY_AVAILABLE)
if 3{ALREADY_AVAILABLE})
message(STATUS "Found non-empty ${NAME}. Setup step skipped.")
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else()
add_subdirectory("${EXTERNAL_DEPENDENCIES_SRC_DIR}${NAME}")
add_dependencies(${EXTERNAL_DEPENDENCIES SRC _DIR} ${NAME})
endif()

find_program("${EXECUTABLE_PATH_OUT}" "${EXECUTABLE_NAME}"
REQUIRED HINTS "${CMAKE_BINARY_DIR}${NAME}/*")

message(STATUS "Found ${NAME} executable at:
${${EXECUTABLE_PATH_OUT}}")

endmacro()

set(CWE_CHECKER_COMPONENT_NAME "CweChecker")
SETUP_EXTERNAL_EXECUTABLE_COMPONENT(${CWE_CHECKER_COM
PONENT_NAME} "cwe checker" CWE_CHECKER _EXECUTABLE)
set(CPP_CHECK_COMPONENT_NAME "CppCheck")
SETUP_EXTERNAL_EXECUTABLE_COMPONENT(${CPP_CHECK_COMPON
ENT_NAME} "cppcheck” CPP_CHECK_EXECUTABLE)
set(VALGRIND_COMPONENT_NAME "Valgrind")
SETUP_EXTERNAL_EXECUTABLE_COMPONENT(${VALGRIND COMPON
ENT_NAME} "valgrind" VALGRIND_EXECUTABLE)
set(QT_COMPONENT_NAME "Qt5")

# NOTE: Use include instead of add_subdirectory to make Qt packages visible in the
parent score.
include(${EXTERNAL_DEPENDENCIES_SRC_DIR}/${QT_COMPONENT_NA
ME}/CMakeL.ists.txt)

add_custom_command(TARGET ${EXTERNAL_DEPENDENCIES_SRC_DIR}
POST_BUILD

COMMAND ${CMAKE_COMMANDY} -E rm -rf
${EXTERNAL_DEPENDENCIES_PATH})
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include(ExternalProject)

add_custom_target(${VALGRIND COMPONENT_NAME})

set(VALGRIND_SRC_DIR "valgrind™)

set(VALGRIND HOME_PATH
"${EXTERNAL_DEPENDENCIES_PATH}/${VALGRIND_COMPONENT_NAM
E}")

set(VALGRIND_SRC_PATH

"${EXTERNAL_DEPENDENCIES PATH}${VALGRIND_SRC_DIR}")
set(VALGRIND BUILD_PATH
"${CMAKE_BINARY_DIR}${VALGRIND_COMPONENT_NAME}")

configure_file("External CMakeProject/CMakeL.ists.txt.in"

"External CMakeProject/CMakeL.ists.txt™)

set(EXTERNAL_CMAKE_PROJECT DIR "ExternalCMakeProject")

set(EXTERNAL_CMAKE_PROJECT_WORKING_DIR

"${CMAKE_CURRENT_BINARY_DIR}${EXTERNAL_CMAKE_PROJECT _DI

R}")

execute_process(COMMAND "${CMAKE_COMMAND}" -G

"${CMAKE_GENERATOR}"
"${EXTERNAL_CMAKE_PROJECT_WORKING_DIR}"

WORKING_DIRECTORY

"${EXTERNAL_CMAKE_PROJECT WORKING_DIR}"

)

execute_process(COMMAND "${CMAKE_COMMAND}" --build
"${EXTERNAL_CMAKE_PROJECT _WORKING_DIR}"

WORKING_DIRECTORY

"${EXTERNAL_CMAKE_PROJECT _WORKING_DIR}"



cmake_minimum_required(VERSION 3.15)

include(ExternalProject)

project("${VALGRIND _COMPONENT_NAME} Setup_Project” NONE)

ExternalProject_Add(
${VALGRIND COMPONENT_NAME}

PREFIX "${VALGRIND_HOME_PATH}"

TMP_DIR "${VALGRIND_HOME_PATH}/tmp"

STAMP_DIR "${VALGRIND_HOME_PATH}/stamp"

DOWNLOAD_DIR "${VALGRIND_SRC_PATH}"

SOURCE_DIR "${VALGRIND_SRC_PATH}"

GIT_REPOSITORY "git://sourceware.org/git/valgrind.git"”

GIT_TAG "VALGRIND 3 18 1"

CONFIGURE_COMMAND Jautogen.sh && ./configure --
prefix=${VALGRIND_BUILD_PATH}

BUILD_COMMAND make -j4

BUILD_IN_SOURCE 1

INSTALL_COMMAND make install

include(ExternalProject)

if (NOT DEFINED PATH_TO_GHIDRA)
message(FATAL_ERROR "No ghidra path specified for cwe checker.")
endif()
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set(CWE_CHECKER_SRC_DIR "cwe_checker_lib")
set(CWE_CHECKER_HOME_PATH
"${EXTERNAL_DEPENDENCIES_PATH}${CWE_CHECKER_COMPONENT _
NAME}")

set(CWE_CHECKER_SRC_PATH
"${EXTERNAL_DEPENDENCIES_PATH}${CWE_CHECKER_SRC_DIR}")
set(CWE_CHECKER_BUILD_PATH
"${CMAKE_BINARY_DIR}/${CWE_CHECKER_COMPONENT NAME}")
set(PATCH_FILE
"${CMAKE_CURRENT_SOURCE_DIR}/Patches/cweCheckerPatch.diff")

configure_file("ExternalCMakeProject/CMakeL.ists.txt.in"
"External CMakeProject/CMakeL.ists.txt")
set(EXTERNAL_CMAKE_PROJECT DIR "ExternalCMakeProject")
set(EXTERNAL_CMAKE_PROJECT_WORKING_DIR
"${CMAKE_CURRENT_BINARY_DIR}${EXTERNAL_CMAKE_PROJECT DI
R}")
execute_process(COMMAND "${CMAKE_COMMAND}" -G
"${CMAKE_GENERATOR}"
"${EXTERNAL_CMAKE_PROJECT_WORKING_DIR}"
WORKING_DIRECTORY
"${EXTERNAL_CMAKE_PROJECT_WORKING_DIR}"

)

execute_process(COMMAND "${CMAKE_COMMAND}" --build
"${EXTERNAL_CMAKE_PROJECT WORKING_DIR}"

WORKING_DIRECTORY

"${EXTERNAL_CMAKE_PROJECT _WORKING_DIR}"

)



cmake_minimum_required(VERSION 3.15)

include(ExternalProject)

project("${CWE_CHECKER_COMPONENT_NAME} _Setup_Project” NONE)

ExternalProject_Add(
CweCheckerSetupLib

PREFIX "${CWE_CHECKER_HOME_PATH}"
TMP_DIR "${CWE_CHECKER_HOME_PATH}/tmp"
STAMP_DIR "${CWE_CHECKER_HOME_PATH}/stamp"

DOWNLOAD DIR
"${CWE_CHECKER_HOME_PATH}${CWE_CHECKER_SRC_DIR}"

GIT_REPOSITORY "https://github.com/fkie-cad/cwe_checker"
GIT_TAG "master"

CONFIGURE_COMMAND

SOURCE_DIR

"${CWE_CHECKER_HOME_PATH}/${CWE_CHECKER_SRC_DIR}"
BINARY_DIR

"${CWE_CHECKER_HOME_PATH}/${CWE_CHECKER_SRC_DIR}"
PATCH_COMMAND git apply ${PATCH_FILE}
BUILD_COMMAND make all

GHIDRA_PATH=${PATH_TO_GHIDRA}

TARGET_DIR=${CWE_CHECKER_BUILD_ PATH}
INSTALL_COMMAND

LOG_CONFIGURE 1
LOG_BUILD 0
LOG_INSTALL 1
LOG_TEST 0)

include(ExternalProject)

114



115

add_custom_target(${CPP_CHECK_COMPONENT_NAME})

set(CPP_CHECK_SRC_DIR "cppcheck_lib™)

set(CPP_CHECK_HOME_PATH

"${EXTERNAL_DEPENDENCIES PATH}/${CPP_CHECK_COMPONENT_NA
ME}")

set(CPP_CHECK_SRC_PATH
"${CPP_CHECK_HOME_PATH}/${CPP_CHECK_SRC_DIR}")
set(CPP_CHECK _BUILD PATH
"${CMAKE_BINARY_DIR}/${CPP_CHECK_COMPONENT NAME}")

# Dilemma:
# 1) An external executable can be found during the root project configuration, in
which case we will know its location
# at the configuration and compilation respectively. But it looks a bit hacky.
# 2) An external executable can be found at runtime. It seems that this option is not
better...
configure_file("External CMakeProject/CMakeL.ists.txt.in"
"External CMakeProject/CMakeL.ists.txt™)
set(EXTERNAL_CMAKE_PROJECT DIR "ExternalCMakeProject")
set(EXTERNAL_CMAKE_PROJECT_WORKING_DIR
"${CMAKE_CURRENT_BINARY_DIR}${EXTERNAL_CMAKE_PROJECT _DI
R}")
execute_process(COMMAND "${CMAKE_COMMAND}" -G
"${CMAKE_GENERATOR}"

"${EXTERNAL_CMAKE_PROJECT WORKING_DIR}"
WORKING_DIRECTORY
"${EXTERNAL_CMAKE_PROJECT WORKING_DIR}"

)
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execute_process(COMMAND "${CMAKE_COMMAND}" --build
"${EXTERNAL_CMAKE_PROJECT _WORKING_DIR}"

WORKING_DIRECTORY

"${EXTERNAL_CMAKE_PROJECT WORKING_DIR}"

)

cmake_minimum_required(VERSION 3.15)

include(ExternalProject)

project("${CPP_CHECK_COMPONENT_NAME} Setup_Project” NONE)

ExternalProject Add("${CPP_CHECK_ COMPONENT_NAME} Setup”

PREFIX "${CPP_CHECK_HOME_PATH}"
TMP_DIR "${CPP_CHECK_HOME_PATH}/tmp"
STAMP_DIR "${CPP_CHECK_HOME_PATH}/stamp"
DOWNLOAD _DIR "${CPP_CHECK_SRC_PATH}"
SOURCE_DIR "${CPP_CHECK_SRC_PATH}"
GIT_REPOSITORY "https://github.com/danmar/cppcheck"
GIT_TAG "main"
CONFIGURE_COMMAND cmake ${CPP_CHECK_SRC_PATH} -
DUSE_ MATCHCOMPILER=ON
BINARY_DIR "${CPP_CHECK_BUILD PATH}"
BUILD_COMMAND cmake --build ./
BUILD_IN_SOURCE 0

INSTALL_COMMAND



