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JIOJIATOK A

JlictuHr nomaTKy

#include "Application.h"

#include "JsonItemsSerializer.h"
#include "checklistitem.h"
#include "checklistmodel.h"
#include "testingdocumentsmodel.h"
#include <QQmlContext>

namespace AppSetup
{

class App: :AppImpl
{

public:
void registerTypes ()
{
ChecklistModel: :registerQmlType () ;
TestingDocumentsModel: :registerQmlType () ;
}

void addContextProperties (QQmlApplicationEngine& gmlEngine)
{
_agmlEngine.rootContext () ->setContextProperty (
"testingDocumentsModel",
m testingDocumentsModel.get ());

}

void initAppHandlers ()
{
m_testingDocumentsModel =
std::make unique<TestingDocumentsModel> () ;
m_testingDocumentsModel->setDocumentSerializer (

std::make unique<Config::ItemsExporter::JsonltemsSerializer>());
test addStructure();
}

void cleanupApplication ()
{
}

private:
void test addStructure ()
{
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auto pHardwareChecklist = m testingDocumentsModel-
>addTestingDocument ("Hardware checks");
pHardwareChecklist->addChecklistItem("USB mmHa", "BKJIOUYUTH
KOHHEKTOP, OTKJIUUTL KOHHEeKTOp") ;
pHardwareChecklist->addChecklistItem/(
"CAN mmHa", "BKJIOUMTHE KOHHEKTOP B [JaTy, [IPOBEPUTH
Jorm") ;

auto pSoftwareChecklist = m testingDocumentsModel-
>addTestingDocument ("Software checks");

pSoftwareChecklist->addChecklistItem ("UI/UX", "IpOBEepUTH
[IOJIOXEHME KHOIIOK Ha »KpaHe");

pSoftwareChecklist->addChecklistItem ("System config",
"IlpoBepuTs KOHOMUIM IOJid pas3Heix 0S");

}

private:
std::unique ptr<TestingDocumentsModel>
m_testingDocumentsModel;

}i

App::App () : m pAppImpl{std::make unique<App: :AppImpl>() }
{
}

App::~App () = default;

Appé& App::Instance()

{
static App applInstance{};

return applnstance;

}

void App::registerTypes ()
{

m pAppImpl->registerTypes () ;
}

void App::addContextProperties (QOmlApplicationEngine& gmlEngine)

{
m pAppImpl->addContextProperties ( gmlEngine);

}

void App::initAppHandlers ()

{
m_ pAppImpl->initAppHandlers();

}

void App::cleanuplApplication()
{

m pAppImpl->cleanupApplication();
}
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} // namespace AppSetup

#include "checklistmodel.h"

ChecklistModel: :ChecklistModel (QString title, QObject* parent)
OAbstractListModel{parent}, m title{title}

{

}

int ChecklistModel: :rowCount (const QModelIndex& parent) const

if (parent.isValid())
return 0;

return m suites.size();

}

QVariant ChecklistModel::data(const QModelIndex& index, int role)
const
{

const bool isIndexInvalid = !index.isValid() || index.row() <
0 || index.row() >= rowCount();

if (isIndexInvalid)
return QVariant ()

const auto& item = m suites.at (index.row()) .get();

switch (role)

{

case ChecklistItemId:
item->getId();
break;

case ItemTitle:
return item->getTitle();
break;

case ItemSteps:
return item->getSteps|();
break;

case IsPassed:
return item->isPassed();
break;

default:
return QVariant{};
break;

}

return QVariant{}:;

}

void ChecklistModel: :removeChecklistItem(quint64 itemId)
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m suites.removeAt (itemId) ;
emit dataChanged(index (0, 0), index(itemId, 0));
}
voilid ChecklistModel::addChecklistItem(QString itemTitle, QString
itemSteps)
{
auto itemId{m suites.size()};
auto createdItem = std::make shared<ChecklistItem> (itemId);

QOmlEngine: :setObjectOwnership (createdItem.get (),
QQmlEngine: :CppOwnership) ;

createdItem->setTitle (itemTitle) ;
createdItem->setSteps (itemSteps) ;

beginInsertRows (QModelIndex{}, m suites.size(),
m suites.size());
m suites.push back(std::move (createdItem)) ;
endInsertRows () ;
emit dataChanged(index (0, 0), index(m _suites.size() - 1, 0));

}

ChecklistModel: :TRoleNames ChecklistModel::roleNames () const

{
QHash<int, QByteArray> roles;

roles[ChecklistItemId] = "checkItemId";
roles[ItemTitle] = "checkTitle";
roles[ItemSteps] = "stepsDescription";
roles[IsPassed] = "isPassed";

return roles;

}

volid ChecklistModel: :forEachTestCase (ChecklistModel: :TEnumerator
enumerator)

{
for (const auto& item : m suites)
enumerator (item) ;

}
#include "JsonltemsSerializer.h"

#include <fmt/format.h>
#include <nlohmann/json.hpp>

#include <QJsonArray>

namespace Config::ItemsExporter

{

class JsonltemsSerializer::JsonSerializerImpl

{
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public:

void serializeTo(const QStringé& outputPath,
gsl::not null<TestingDocumentsModel*> pModel)

{

QJsonArray rootArray;

pModel->forEachDocument (
[&rootArray, this] (const
std::shared ptr<ChecklistModel>& checkListModel) {

rootArray.push back(SerializeCheckListModel (checkListModel)) ;
1) ;

auto correctedPath{QUrl (outputPath) .toLocalFile () };
gDebug () << QString::fromStdSt ring(
fmt::format ("Corrected path is: {}",
correctedPath.toStdString()))
gDebug () << QString::fromStdString (
fmt::format ("JSON 1is: S{}",
QJsonDocument (rootArray) .todson (QJsonDocument: : Indented))) ;
QFile file(correctedPath);
if (!file.open (QIODevice::ReadWrite | QIODevice::Text))
return;

QTextStream out (&file);
out <<
QJsonDocument (rootArray) .todson (QIJsonDocument: : Indented) ;

}

private:
QJsonObject SerializeCheckListModel (const
std::shared ptr<ChecklistModel> checkListModel)
{
QJsonObject objectModel;
objectModel ["checklistTitile"] = checkListModel-
>getTitle();

QJsonArray testCases;

checkListModel->forEachTestCase (
[&testCases] (const std::shared ptr<ChecklistItem>&
checkListItem) {
QJsonObject caseltem;

caseltem["caseTitle"] = checklistItem->getTitle():;

caseltem["testDescription"] = checkListItem-
>getSteps () ;

caseltem["passed"] = checklListItem->isPassed():;

testCases.push back(caselItem);
}) s
objectModel ["testCases"] = testCases;
return objectModel;
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}i
JsonlItemsSerializer::~JsonltemsSerializer () = default;

JsonltemsSerializer::JsonltemsSerializer ()

m pImpl{std::make unique<JsonSerializerImpl> ()}
{

}

void JsonlItemsSerializer::serializeTo(
const QStringé& outputPath,
gsl::not null<TestingDocumentsModel*> pModel)

m pImpl->serializeTo (outputPath, pModel) ;
}

} // namespace Config::ItemsExporter

#include "Application.h"

#include <QGuiApplication>

#include <QQmlApplicationEngine>

int main(int argc, char* argvl[])

{

#if QT VERSION < QT VERSION CHECK(6, 0, 0)
QCoreApplication::setAttribute (Qt::AA EnableHighDpiScaling);

#endif

gputenv ("QT QUICK CONTROLS STYLE", OByteArray("Material"));
gputenv ("QT QUICK CONTROLS MATERIAL THEME",
QOByteArray ("White™));

QGuiApplication app(argc, argv);
AppSetup: :App::Instance () .registerTypes () ;
QOmlApplicationEngine engine;

AppSetup: :App::Instance () .initAppHandlers () ;
AppSetup: :App::Instance () .addContextProperties (engine) ;

const QUrl url (QStringLiteral ("grc:/main.gml"));
QO0bject: :connect (
&engine,
&Q0mlApplicationEngine: :objectCreated,
&app,
[url] (QObject* obj, const QUrl& objUrl) {
if (!obj && url == objUrl)
QCoreApplication::exit(-1);
Yy
Qt: :QueuedConnection) ;
engine.load (url);
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QObject::connect (&app, &QGuiApplication::aboutToQuit, [] {
AppSetup: :App::Instance () .cleanupApplication();
})

return app.exec():;

}

#include "testingdocumentsmodel.h"
#include <IModelItemsExporter.h>
#include <fmt/format.h>

TestingDocumentsModel: :TestingDocumentsModel (QObject* parent)
QAbstractListModel (parent)

{

}

int TestingDocumentsModel: :rowCount (const QModelIndex& parent)
const

{

if (parent.isValid())
return 0;
return m checklists.size();

}

QVariant TestingDocumentsModel::data (const QModelIndex& index, int
role) const

{
gDebug (fmt: :format ("TestingDocumentsModel:data, index:{0}",

index.row()).c str());

if (!'index.isValid())
return QVariant ()
QVariant retValue;
if (auto it = m checklists.find(index.row()); it !=
m checklists.end())
{
auto pDocumentItem = it->second.get();
switch (role)
{
break;
case ChecklistTitleRole:
return pDocumentItem->getTitle();
break;
case ChecklistModelRole:
retValue.setValue (pDocumentItem) ;
return retValue;
break;
default:
return QVariant{}:;



66

return QVariant () ;

TestingDocumentsModel: : TRoleNames
TestingDocumentsModel: :roleNames () const

{
QHash<int, QByteArray> roles;

roles[ChecklistModelIdRole] = "documentId";
roles[ChecklistTitleRole] = "documentTitle";
roles[ChecklistModelRole] = "checkListModel";

return roles;

std::shared ptr<ChecklistModel>
TestingDocumentsModel: :addTestingDocument (QString documentName)
{
beginInsertRows (QModelIndex{}, m checklists.size(),
m checklists.size());
auto itemId = m checklists.size();
auto pTestingDocument =
std: :make shared<ChecklistModel> (documentName) ;
QOmlEngine: :setObjectOwnership (pTestingDocument.get (),
QOmlEngine: :CppOwnership) ;
m_checklists.insert ({itemId, pTestingDocument});
endInsertRows () ;

emit dataChanged(index (0, 0), index(rowCount() - 1, 0));
gDebug (fmt: :format ("Rows count:{0}", rowCount() - 1).data()):
return pTestingDocument;

void TestingDocumentsModel: :setDocumentSerializer (
std::unique ptr<Config::ItemsExporter::IItemsSerializer>&é&

documentsSerializer)

{

m_documentsSerializer = std::move (documentsSerializer);

void
TestingDocumentsModel: : forEachDocument (TestingDocumentsModel: : TEnu
merator enumerator)

{

for (const auto& [itemKey, itemValue] : m checklists)

{

enumerator (itemValue) ;

void TestingDocumentsModel::native addTestingDocument (QString
documentName)

{
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auto pItem = addTestingDocument (documentName) ;

}

Q INVOKABLE void TestingDocumentsModel::storeConfigTo (QString
filePath)
{

if (m_documentsSerializer)
m documentsSerializer->serializeTo (filePath, this);

}

#ifndef APPLICATION H
#define APPLICATION H

#include <QQOmlApplicationEngine>
#include <memory>

namespace AppSetup
{

class App
{

public:
static Appé& Instance();

public:
void registerTypes()

void setPhonesCount (std::size t phonesCount) ;

void addContextProperties (QOmlApplicationEngine& gmlEngine);
void initAppHandlers () ;

void cleanupApplication () ;

private:
App () ;
~App () ;

private:

class AppImpl;

std::unique ptr<AppImpl> m pAppImpl;
i

} // namespace AppSetup
#endif // APPLICATION H

#ifndef CHECKLISTITEM H
#define CHECKLISTITEM H
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#include <QObject>

class ChecklistItem : public QObject
{

Q OBJECT
public:

explicit ChecklistItem(quint64 itemId, QObject* parent =
nullptr)

Q0bject (parent), m id{itemId}, m isPassed{false},

m title{}, m steps{}

{

}

Q PROPERTY (quint64 itemId MEMBER m id READ getId CONSTANT)
Q_PROPERTY(QString itemTitle MEMBER m_title READ getTitle
WRITE setTitle NOTIFY titleChanged);
Q PROPERTY (QString stepsDescription MEMBER m stepsDescription
READ getSteps WRITE setSteps
NOTIFY stepsChanged) ;

public:
QString getTitle () const noexcept
{

return m title;

}

void setTitle(const QStringé& newTitle)
{

m title = newTitle;

emit titleChanged(newTitle)
}

QString getSteps () const noexcept
{

return m steps;

}

void setSteps(const QStringé& newSteps)
{

m steps = newSteps;
emit stepsChanged (newSteps);
}

quint64 getId() const noexcept
{

return m_id;

}

bool isPassed() const noexcept

{

return m isPassed;

}
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void setPassed () noexcept
{
if (!m isPassed)
{
m isPassed = true;
emit passedChanged (m_ isPassed);

}

void resetPassed() noexcept
{
if (m_isPassed)
{
m isPassed = false;
emit passedChanged (m_ isPassed);

}

signals:
void titleChanged (QString newTitle);
void stepsChanged (QString newStepsDescription);
void passedChanged (bool isPassed);

private:
bool m isPassed;
quint64 m id;
OString m _title;
QString m steps;
}i

#endif // CHECKLISTITEM H

#ifndef CHECKLISTMODEL H
#define CHECKLISTMODEL H

#include <QAbstractListModel>
#include <QQmlEngine>
#include <QtCore>

#include <memory>

#include <vector>

#include "checklistitem.h"

class ChecklistModel : public QAbstractListModel

{
Q OBJECT

public:
explicit ChecklistModel (QString title, QObject* parent =
nullptr);
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public:
enum Roles
{
ChecklistItemId = Qt::UserRole,
ItemTitle,
ItemSteps,
IsPassed
};
Q_PROPERTY(
OString documentTitle MEMBER m title READ getTitle WRITE
setTitle NOTIFY titleChanged);

public:

Q INVOKABLE void removeChecklistItem(quint64 itemId);

Q INVOKABLE void addChecklistItem(QString itemTitle, QString
itemSteps) ;

public:
int rowCount (const QModelIndex& parent = QModelIndex()) const
override;

QVariant data(const QModelIndex& index, int role =
Qt::DisplayRole) const override;

using TRoleNames = QHash<int, QByteArray>;
TRoleNames roleNames () const override;

static void registerQmlType ()
{
gmlRegisterUncreatableType<ChecklistModel> (
"app.models"™, 1, 0, "ChecklistModel", "interface");
gRegisterMetaType<ChecklistModel*> ("ChecklistModel *");
}

using TEnumerator = std::function<void (const
std::shared ptr<ChecklistItem>&)>;
vold forEachTestCase (TEnumerator enumerator);

public:
QString getTitle () const noexcept
{

return m title;

}

void setTitle(const QStringé& newTitle)
{

m title = newTitle;

emit titleChanged(newTitle)
}

signals:
void titleChanged (QString newTitle);
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private:
using ChecklistItemsStorage =
QVector<std::shared ptr<ChecklistItem>>;
QString m title;

ChecklistItemsStorage m_suites;

}i
#endif // CHECKLISTMODEL H

#ifndef IMODELITEMSEXPORTER H
#define IMODELITEMSEXPORTER H
#include <QString>

#include <checklistitem.h>
#include <checklistmodel.h>
#include <gsl/pointers>

#include <memory>

#include <testingdocumentsmodel.h>
namespace Config::ItemsExporter

{

class IItemsSerializer

{

public:
virtual void serializeTo(
const QStringé& outputPath,
gsl::not null<TestingDocumentsModel*> pModel) = O;
virtual ~IItemsSerializer () = default;
}i

} // namespace Config::ItemsExporter
#endif // IMODELITEMSEXPORTER H

#ifndef JSONITEMSSERIALIZER H
#define JSONITEMSSERIALIZER H
#include <IModellItemsExporter.h>

#include <memory>
namespace Config::ItemsExporter

{

class JsonltemsSerializer : public IItemsSerializer
{
public:

JsonltemsSerializer () ;

~JsonltemsSerializer();

public:
void serializeTo(const QString& outputPath,
gsl::not null<TestingDocumentsModel*> pModel)
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override;

private:
class JsonSerializerImpl;
std::unique ptr<JsonSerializerImpl> m pImpl;

b

} // namespace Config::ItemsExporter
#endif // JSONITEMSSERIALIZER H

#ifndef TESTINGDOCUMENTSMODEL H
#define TESTINGDOCUMENTSMODEL H

#include "checklistmodel.h"
#include <QAbstractListModel>
#include <QQmlEngine>
#include <QtCore>

#include <map>

#include <memory>

namespace Config::ItemsExporter

{

class IItemsSerializer;

}

class TestingDocumentsModel : public QAbstractListModel

{
Q OBJECT

public:
explicit TestingDocumentsModel (QObject* parent = nullptr);

enum Roles

{
ChecklistModelIdRole = Qt::UserRole,
ChecklistTitleRole,
ChecklistModelRole

i

int rowCount (const QModelIndexé& parent = QModelIndex()) const
override;

QVariant data(const QModelIndex& index, int role) const
override;

using TRoleNames = QHash<int, QByteArray>;
TRoleNames roleNames () const override;

public:

Q INVOKABLE void native addTestingDocument (QString
documentName) ;

Q INVOKABLE void storeConfigTo (QString filePath);
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public:
std::shared ptr<ChecklistModel> addTestingDocument (QString
documentName) ;
vold setDocumentSerializer (
std::unique ptr<Config::ItemsExporter::IItemsSerializer>&é&
documentsSerializer);

using TEnumerator = std::function<void (const
std::shared ptr<ChecklistModel>&)>;
void forEachDocument (TEnumerator enumerator):;

public:
static void registerQmlType ()
{
gmlRegisterUncreatableType<TestingDocumentsModel> (
"app.models", 1, 0, "TestingDocumentsModel",
"interface");

}

private:

using TDocumentsStorage = std::map<quint64,
std::shared ptr<ChecklistModel>>;

std::unique ptr<Config::ItemsExporter::IItemsSerializer>
m_documentsSerializer;

TDocumentsStorage m checklists;

}s

#endif // TESTINGDOCUMENTSMODEL H
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JIOJIATOK B

[Ipe3enTartis

ABTOMATU3ALIA TECTYBAHHA Cneyiani3oBaHOl
KOMN IOTePHOI CUCTEeMN HA OCHOBI BOYyA0OBaAHNX
RFID-paTtyunkie

BukoHaB:

Kepi :
cTyaeHT rpynu CKCm-20-1 EPIBHUK

3aB. kadp. AMOT

Bonoaumupisna ARod: SnaneHm LR,

3MicT

AkTyanbHIicTb npobnemu

YMOBUW TeCTyBaHHA

TexHIKKM TecT-au3anHy
TecToBi-apTedakTu

TecTyBaHHA anapaTHOro Aoaatky
Peanizaria mogeni cuctemMm
BucHOBK®

- e e e e
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AKTyanbHiCTb Nnpobnemun

{ TecTyBaHHA NOYNHAETLCA 3 OPraHi3alMHUX AOKYMeHTauliHux pobiT we no
CTBOPEHHA NPOJAYKTY. TakuM YMHOM, 3apa3 BCe aKkTWBHILIE MOYWHaTh HabysaTw
NoNyAAPHICTb PI3HOMAHITHU Bar-TPeKIHroBlI CMCTEMM Ta A0AATKW ANA
ABTOMATM3Allll TeCTYBaHHA, AKI Da3yl0TbCa Ha pyuHiA PobOTI TeCTYBaNbLHUKIB Ta

agTomaru3auii TeCTyBaHHA anapatHoro aoaarky 3 sbynosanum RFID patumnkom,
norysaiHa pe3yneTartie poboTu aoaatky, Be[eHHA TeCTOBOI JOKyMeHTallll Ta
be3nocepeiHLOrO CTBOPEHHA TeCTOBUX apTedakTis,

Canxosa MB., cT. rp. CKCM-20-1, kad. ANOT, XHYPE, 2021

Canxosa MB. cT. rp. CKCM-20-1, kad. AMNOT, XHYPE. 2021
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YMOBU TECTYBAHHA

Bu3HauyeHHA HeobXiAHMX YMOB:
¢ HeobxinHMMM yMOBaAMM iICTUHHOCTI TBepPAXKEHHA A Ha3nBaKTbCA

yMOBU, 6e3 AoTpUMaHHA AKUX A He Moxe ByTh iCTUHHUM;
¢ JloCTaTHIMW HA3MBAKTbLCA TaKi YMOBU, NPU HAABHOCTI

(BMKOHAHHA, AOTPUMAHHI) AKUX TBEPAXKEHHA A € ICTUHHUM.

TexHikn TecT An3anny

« EkBiBaneHTHUM lMoain;

¢ AHani3z (paHNUYHNX 3HAYEHb;
¢ TpuunHa/Hacninok;

¢ [MepenbayeHHA NOMUJIKY;
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TecToBi apTegakTu

¢ nnaH TectysaHHa (Test Plan);
¢ Yek-nicT,

¢ bar penopr. 0

Bumoru wo po dykHuioHany nonatky:

(
(
{

TecToBuM cnewianizoBaHn anapaTHNn
nopatok 3 BbygosaHum RFID-gatynkom

peanizauis 34MTYBaHHA NoToYyHoro banaHcy KapTu;
NOMOBHEHHA KAPTKW;

cKknaaHHA banaHcy KapTku 4o AeOoNTHUX
YCTAHOBOK;

TepMiHany,

MOXNUBICTb XXUBNEHHA NPUNAAY BiA PI3HUX
ICTOYHMKIB.




78

TexHika rpaHiYHUX 3HAYeHb

Cnip 3BepHyTH yBary, Wo kHonkn A t1a B matoTb y cobi
apndmMmeTUYHi QYHKLIT A0AABAHHA TA BiAHIMAHHA, WO
€KBiBaJIEHTHO NMNOMNOBHEHIO Ta , BIAMNOBIAHO, 3HATTA YMOBHMX

kKowT 3 RFID-kapTku
Craprossit Gananc | Bukonysana ¢pyuxuia | ['pasiue  3mavenss | Ouikysanuii
RFID-kapTkH nepeBipKH pe3yasTat
0 A 1 1
1 A 1000 1001
1 B 1 0
1 B 2 0
an a M.B gy Cm-20-1. kagp. ANOT. XHYPE. 2021

bar-penopT

Tekc

3aro0BoK BIHMAHHR HAQNHC MC1% BHKOPHCTAHHA TEPMiHATY
Ipoexr Anapartuuii nogatox 3 B6yaosanny RFID-zarunxom
BaxiuBicTs Minor

Tpuopiter Medium

Craryc Hoguii

1llarn BiATBOpPEHHA

DITAK10MHTH TepMIHAT J0 AHBTEHHS
2)Beect Ha K1aBiaTypi uncao 1
3)HaTHCHYTH KHONKY ¥ A

4)[Ipuxiacti 10 RFID-aarumka RFID-kapry
5)Hatucnytn knonky C

6) INpukaactu RFID-kapty 3 nyHKTY 4

OuikyBaHHH Ha mcnnei micias mary 3 BiuioGpazusca Haanuc «Replenished Ok»
pe3yasTat IMicas mary 5 Ha Jicniei BioGpainecs Haanuc «Balance:1»
GakTHIHI Ha micnnei micas wary 3 siaoGpasusca Haanue «Replenished Ok»
pesyasTaTt [Micas mary 5 Ha Jicnei BioGpasuBes HaanHe «Balance:1»

ITicas usoro BizoGpasusica Haanue «Hello Player!»
Axtyaisso a1a ait AB,C.#

Canxosa MB. cT. rp. CKCM-20-1. Kad. ANOT. XHYPE, 2021
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Mopaenb NnpoToTUNy CUCTEMU

Logs module

I Tests descriptions I

I Connection manager I

Y,

Suite
manager

Test
Docs

Ry,

Serial connetcion

Embedded dev

dparmMeHT peani3auil ro/IOBHOro BiKHa

nporpamu

¥ Autemation Sute -

{
]
[}
{
]
[
I
[
|
]
[
[
[
1
i
i
{
(
(
4
I

ApplicationWindow {
width: 640
height: 480
visible: true
title: gsTr("Automation Suite”)
id:rootWindow

SwipeView {

id: mainView
currentindex: 0
anchors.fill: parent

MainPageSelector
{

}

LoggerCompanentView

PageTestinaDocumentsView
{ id: testingDocsView}i}
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EkcnopT panny CTBOpPEHOT AO0KYyMeHTaL,ii

S €Uyt Saci 3 - Motepad
Fite Eda Search View Encodeg Langusge Setimgs Tosk Maco Bun  Pluging  Windew 1
caEHS s GRS s hdociag| x| BE 1T EIRflee EEEEEB

= i
P oTmAmeTs rommerTops
i i
[= I
iprion®: "BRARNMTS RoMReETOp 8 AAATY, RPOBEPHTS AOPM®

I »

I 1

I Y.

5 ¢

hecklistTitile®! *"Softvware checks®™,

P "IpomepmMTS RoRgMIW &R pATmMx 03"

ga MB. cT.rp. CKCm-20-1. kad. AMNOT, XHYPE, 2021

[ S oe————— - O x

+ G s

t.alignment: Qr.AlignHCenters

TestSuite: Hardware checks e rmow oeoust
TestSuite: Software checks for mmoe oeowst S S

onGlicked:
i
AL (ANPUETOXE . CaME | m="™)

addiewitenfeguensted (inputTexe , text) s

ok CANCEL . U
I Button
'
id: cancelButtons
text: "Cancel™
onClicked:
{
| agddNewDocument Set Popup.close () 7
see I | )
]
}
]

Cankosa MB. c1. rp. CKCM-20-1. kad. AMNOT. XHYPE. 2021

-
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3aKNYeHHS

[ byna po3pobsiera mojie/ib aBTOMaTU3aUil DYHKWIOHANBHOIO
TeCTYBAHHA,

[ Jlana mopenb ABNf€ cobolo NporpaMHUi AOAATOK Ta A03BOJAE
BUDIWKWTWA NOrYBAHHA pobOTW anapaTHOro A0AAaTKY Ta npobnemy
BeleHHA TeCTOBOI AOKYMeEHTaUIl

[ NoryeanHa poboTu anapaTHOro AoAAaTKY AA€ MOXIMBICTD
TouHoro cOepiraTn N10rv, AKi BAKOPUCTOBYIOTHCA ANA
NoAaNbIIOrO PO3BATKY NPOAYKTY, a TAKOX A0oAaBaTK A0 bar-
PenopTiB AK HU3KOPIBHEBMI I0KA3 HAABHOCTI HECNPABHOCTY,

I Pa3pobneHa Moaent Aa€ MOXAMBICT BUPILIMTKH Npobnemy
Be/leHHA TeCTOBOI AOKYMeHTALLIT AN8 3pyuHoro 36epexeHHs
apTedakTiB Ta 0OHOBMAEHHA IX 10 AKTYaNbHOI Bepcil NPOAYKTY,
o A03BONAE OiNbL CTPYKTYpPOBAaHO 30epiratu iHopmMalio.

[TepcnekTuBM AOCNIAXEHHS

( AOLABAHHA OKpPeMoro yHKuioHany bar-TpekiHry,

( iHTerpaLl,iF_I 3 IHWWUMU CcucTeMamm BeaeHHA MeHEeXMEeHTY
NPOEKTIB,

{ CTBOPeHHA MOObi/IbHOI Bepcii AoAaTKY;

 OMTUMI3aLifA iCHYYOI KOAOBOI Oa3u;

( AOAABAHHA Pi3HUX (bopMaTiB eKCNOPTY TeCTOBUX
aptedakTis.
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JNOIATOK B

B.1 Ily6nikauis na temy “OCOBEHHOCTHU UCIIOJIbB3OBAHUA A3BIKOB
OIIMCAHUA AIIITAPATYPBI VHDL 1 VERILOG”

OCOBEHHOCTHU HCHOJIb3OBAHIA A3BIKOB OIHCAHNA
AMMAPATYPLI VHDL U VERILOG
Capkosas M.B.
Hayusblit pyKOBOANTEND — Qymunnedko VL.B.
XapsKOBCKHI HAIMMOHAIBHEI YHHBCPCHTET PaidOsICKTPOHHKI
(61166, Xapekos, rip. Hayka, 14, kad. AIIBT, Teir. (050)861-15-14}
e-mail: mariia.sadkova@nure.ua

VHDI, and Verilog are hardware descriptive languages. These languages
are designed for simulate eclectronic circuits at the level of valve, register
(ransmissions, microcircuil vases. Therefore, they can be called languages of
through ferunctional and logical design. However, they have a number of
ditferences, which we will consider in this article. '

SA3preu VIIDL 1 Verilog oTHOCATCA K SI36IKAM ONMCAHMSA ALIAPATY PBI. ITH
JABIKM TIPEIHABHAYEHb! [T MOICTAPOBAHUS 3MCKTPOHHBIX CXEM 1ia ypPOBHIX
HCHTUNEH, PErHCTPOBBIX HEpElay, KOPIYyCcOoB MUKPOCKEM. [lo3romy HX MOMKHO
Na3BaTH A3BIKAMH CKBO3HOID BYHKUHOHANBHO-TOTHYECKOTS MPIEKTHPORAIILL.
OJHAKe OHH MMEIOT PAA OTIHYHI, KOTOPHIE HEOOXOAHMO YUMTBIBATE [IpH
HPOSKTUPOBAHUK PA3AHYHBN LU(POBLIX YCTPOHCTE.

VHDL (Very high speed integrated circuits Hardwere Descriplion
| anguage) — MAHHBIA 361K TPEAHAZHAUCH /UGf OTHCAHHA POCKTUPYEMBIX
cHCTEM Ha  CXEMOTEGXHHUSCKOM  YPOBHE TNPOCKTHPOBAHUA M 3AMCHEL
IUIACCHUYCCKOTO M0X0Ha K CXEMOTSXHHUYCCKOMY NPOCKTHPOBAIIHMIO 1a YPOBHE
OT/ENLHEIX HAEMEHTOB. SI3BIK MO3BOIAET ONMCHIBATE UM(POBHIS CHCTEMLL HA
wiroputviMueckom  yposHe. [lpy  [IOMOUH  COCUMATLHOrO  [pOCPAMMHOrO
obeericyedus onucanne Ha s3sike VIIDL npcoGpasopwiBaercst B CXeMy Ha
VpOBHE IPOCTCHLMX 31EMEHTOR UM(POBOH dICK T POIHKH.

Verilog — 9T0 43kl ONMCAHUS ANTAPATYPHl, HCOONL3YEMBIH Ul
paspaBoTKd M MOJENMPOBZHEA INEKTPOHHBIX CHCIEM. Dror sEblK (Takke
wipectupiit kak Verilog HDL) no3Bonser OCYHECTBUTH 1POSKTHPOBAHME,
neprdUKALMIo W pealzaiui)  (HAnpHUMep, B BHIC CBUC) anaioroBLIX,
HH(POBBIX ¥ CMCIUAHHBIX AMEKTPOHHBIX CHCIEM HA PAaSHUUHBIX yPOBHAX
a0CTpaKuMH.

Io cpaspenmto ¢ Verilog, VHDL 6osiee Goratotit 1 ¢Tporo THITU30BAHHDBIA
1 CTPOro ACTEPMUHHCTHUCCKUH #3bIK, Dosiee NeTANN3HPOBAHHbIH, B pesynsrare
ipoekTbl, HauucanHpie Ha VHDL, CUuTalOTCA CaMOJAOKYMEHTHPOBAHALIMHU.
(CHUTAKCHC CIUILHO OTIHYACTCH OT et sanika C, i MGKeHEpEL, paboraoiue 8
VHDL, HOCTOAHHO CTANKHBAIOTCS ¢ HEOGXOMUMOCTRIO SBHOFO TIPeodpaszonatiid
113 OHOrD TUIIA JaHHEIX B apyroif. VHDL usacro cpasy noxasezaer BHITTINN
kotopsie mponyckaer Verilog, a Tak x¢ HAMCEET IOAYCPKHYTO OQHOZHAYHO
(CBYCMBICTCHHYIO CEMAHTUKY, H [0DTOMY JIEr4e [EpPSHOCHICH  MEKIy
PA3HBIMM CHCTEMaMH pPaspaboTKi (B TOM CMBICHE, YTO HEPEHOC TOURCS
[CPEHOCHT BCE TOHKOCTH PatioThl HCXGAHOLO MPOEKTA). i
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Verilog BemrnaguT Oonee rapmonuano v yaobountaemo. Yro xocrvraercs
OTCYTCTBMEM J/IMHHBIX HA3BAHUH THIIOB NAHHKIX H CTPOK OOBABNCHUS CHIHANOB
M pErHCTPOB. TaK ke Npolle U aKKYPaTHee peanii30Bata 3anuch BEKTOPOB.

Andapur monemposanng B VHDL exmioyaeT B ceba 9 3uaueHmii: {
X200, 1%, <22, ‘W7, L, *H?, =}, Verilog ke uMeer BCero 4 3HaueHHSL:
S

Verilog cnabo nposepser tunel, i Gonee Kpartok, ¢ 3(pHEKTHBHOH
Horatueii. O Taioke NETESDMUHHUCTUYECKHMI. Bee THRBL HAHHKLIX 33paHee
onpeaenensl B Verilog, U KaKIpii M3 HUX uveeT OUTOBOE MpPEeACTaB/IEHNE, N0
cpasuenuo ¢ VHDL, B koTopoM NONB30BaTCIE HMEET BOIMOXKHOCTE BBC/IUTH
cBOH THIE AaHHBIX. CHaTaxcuc nmoxox Ha C. M3-3a ceoedi crpyxrypsl VDHL
OT/IABIMBACT ONSILIIE CLKHOOK yiKe Ha PAHHUX CTAJUAX NMPoLecca paspaboTku.
C apyroit croponst Verilog MO3BONACT UHXCHEPAM OBICTPO GIMCHIBATE MOAENH.

Tax xe¢ g VHDIL, nua pacimupenus s3plKa, [O3BONACTCA NCHONE30BATH
BIIGIUHME TakeThl W OUBIKEOTEKH, B TO BpeMa kak, Verilog He nMeeT nonobHOH
po3MokBocTH. Ms-3a cBoeii crpykrypn VDHL ornasnueaer Sonblue owudOK
yice HA palsMx cranuax npouecca paspaborkn. C mpyroii ctopons Verilog
NO3B0NAET HIDKEHEPAM DBICTPC OMKCHIBATL MOJETIH.

Takum odpasom, VHDL ssnserca Bonee akaneMUYHbIM, MEOTOCIOBHBIM U
cnovcniv s3pikoM.  Tpefyercs wanucanue Oossulero o0beMa KOAA, HO
CTPOrOCTH O3HAMAET, UTO OH ¢ Gonbuieil BepoaTHoCThIO By /et paboTats. Verilog
npomie s THIWYHOTC UudpoRoro juiaiHa, HO, COOTBETCTBEHHO, ynpoi@cr
cozjlanue CcHoKHeiX owubok. Beibop ofHoro uiM  JApyrorc 3aBHCHT 0T
MCTIONBAYEMBIX  MHCTPYMCHTOR. Hanpumep, HeKOTCpEIE W3 TOOYNAPHBIX
nuctpymentos FPGA  nayume paGorator ¢ VHDL, korna nomynsapible
nneTpymMeHTh ASIC yayumator paboty ¢ Verilog
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B.2 Ily6mikamis Ha temy “MOJIEJIM OBJIAUHBIX YCIIVI: IAAS, PASS,
SAAS, KAK OCHOBHbLIE MOJIEJIX YCIIYT OBJIAYHBIX CEPBUCOB ”

CydacHi Hanpamn pusBUTKy iH(OPMALiRHO-KOMYHIKALIAHUX TEXHONOT Ta 3ac0BiB yrpasni|

TPHIIAPOBOro MEPCENTPOHA, JPKEPENoM sKOI € HEBU3HAMEHOCT! OUIHOK CHHANTHUMHX 1l
teiipomepexi, JIOCHiDKeHO XapakTepreTHKH HEBHIHAYEHOCTI HelpPOMEPeneRol Mojic
HUBIXOM iMiTaniiHoro Mogenosanus Ha LOM, nposeseno NOPIBHAIBLHIT aHaNi3 3 1eny
SHAYEHICTIO HONIHOMIaNbHOT Modeni. AHani3 pesynLTaTiB MONEMOBAHAA OBl (4KTh upo 1¢
10 HEBM3HAYCHICTH Hel poMepeskeRol Moneli HENHIHEOro BHMIPIOBAIFHOIO KAHANY Ha (1111
TPRILAPOBOTO MEPCENTPOHA B POITIBIHYIOMY JHANA30HI BXIIHMX CHTHANIB 3HATHO MCINI
HCBH3NAYCHOCTI NMOiHOMIanbHOT Mozeni 3-ro nopsiky. OTpuMani pesynstath neperoi i
BO JIEMOHCTPYIOTHL BUCOKY CTiHKICTh HeHPOMEPEKEBHX MOJAENEH /10 WYMIB i REYTPilii«
neQeKTis, WO BiIKPHBAC HIMPOKI MOKIIMBOCTI BUKOPHCTAHHA HEfDOMEPEIKEBHUX aPXiTeK Y|
JUIsT BUDITICHHS 3a7iay MozeJIIoBauHs HeliniHanx 3aco0iB BHMIpIOBaHb.

16. MOAEJIM OBJIAUHBIX VCIIVT. TAAS, PAAS, SAAS, KAK OCIIOBHBIE
MOJIEJIM YCIIVI® OBJIAUHBIX CEPBHUCOB

Canxosa M.B., k.1.1. jjou. ®ununnenxko U.B., XHVPD, Xaprios

PacemoTpensi OCHOBHEIC MOJICTH 0BNAYHBIX YCIIYI, KOTOPHIE TPEAHASHANSHBE JITS Vily'
IueHHs KOHUCHTPalyy pabo4KX Ha BLINIONHEHHH BRKHBIX 347129 ¥ ONTHMM3alMK palouero np
MeHu, 6e3 TpaTh! YCHIMI Ha TPYA0SMKYIO paboty 1o MATEPHAILHO-TEXHUIECKOMY cHalKeH0
00CIYKHBAIHIO M TUTAHUPOBAHHIO MOIHOCTH BBIMACIUTENLHBIX pecypcon, Hicenenosann: no
MOXHOCTH Mozeliel aaS, PaaS, SaaS, kax ofnauibix peineHuii, B pamMkax peaocTapicHus o
TABUMKOM HAOOPa KOHKPETHOH (FyHKIMOHANLHOCTH, JOCTYIA K ONPEAeICHHLIM BEIYHCIMTC |
HbIM pecypeam, cepsepam, xpamuwmam. HccnenoBasa BO3MOMHOCTL COBMENIGHWS MOJICHCH
yeayr. TIpuBe/icHbl BpHMepb! HCTIONB30BAHHS! OIIACAHHBIX YCIYT B KOMMEPHECKOl cpejie.

17. RISE OF THE EDGE COMPUTING: CYYACHHIH CTAH COEPH
OBYMCHEHD HA KIHIIEBHUX TTPUCTPOSAX

Koeriox C.0., K.T.H., gon. ®ininuesko 1LB., XHYPE, Xapkin

Jonosiis npacsIUEHa CyvacHOMY CTaHy PO3BHTKY clepu edge computing — nepene
CeHHS OKPEMUX onepauiil 06po0Ky BXiTHHX JAHNX 3 XMAPHUX O09NCIIOBAYIE HA KIHUER] 1Py
crpoi. Jlociimxeni nepesiyMOBH IOXBaBNCHHS iHTEpecy JI0 TexHonorii edge computing: 30
JipinesHs 00cary 06pobnoBaHAxX JaHuK, MiABUINCHHES IHBHIKONIT MOSUIBHIX HPHCTPOIB, CKO
HOMiUHi HOKa3HUKH (EKOHOMIS 12 OOYHCIIOBAILHHX PEcypeax), NiBIILE i BUMOrH A0 Kon(
JCHUIHHOCT IaHMX Ta i ABUINCHI BUMOIH [0 JIATGHTHOCT B kibep-(hismumix cucremax. Poy
NSHYTO CY4acHi crieliannizopani MOy anaparHoro NPHCKOPEHHA OOPOBKH JaHUX B CHCTEM:
Ha kpucranax (SoC) Mobinsunx npuctpois. Hasefeni Jesxt JOCTYIMI, HOMYNAPHi T2 HELIO):
BHO aHOHCUBAHI ClELiaNn30BaHi anaparHi [WIarQOopMH Uil BUKOHAHHS THBHKICHOT KOMIUICK:
HOI Ta NOHCPeHEoi 00POGKH JIWHHX Ha KiHNEBMX TPHCTPOSX. PO3MIsSHYTO nporpaMui 11/
(hopmy, MO MPHUIBAIYIOTE POTOPTAHHSA CHCIEM 3 3aCTOCYBaHHAM edpe computing.

18. OTTIAJKA Y TECTUPOBAHUE BCTPAUBAEMBIX PEIIEHMIA HA BA3!
FREERTOS

Kopnrenxo B.P., k1.1, gou. Qumunnenxo U.B., XHYPD, Kapskon

Hoknax oxBaThIBAET AKTYAIBHBIA Ha CCTOMHANIHHN JASHb BONPOC OPramM3aI|y TeCT
POBAHMA Y OTIAAKH BCTPAMBACMBIX PCIUCHME B apXMTEKTYPHOH OCHOBE KOTOPAIX JICHKII
UCTIONL30BAHME OBCPAIMOHHON CHCTEMEIL PEaNbHOro BpeMeHH. B pabore pacemorpens o
POCKL OTAQKH HPOIPAMMHOrO OBECTICUCHMS C YYETOM OCODEHHOCTEH ONEePalUOHHOI Cilt
TEMBI, BOIMOMCHOCTH 110 IPOQUIHPOBAHHIO U MEHEIDKMEHTY PECYPCOB CHCTEME! H HCIO|
30BaHUA OTIAAMHUKOB, NPEIOCTABIACMEIX ¢ CYINECTBYIONMME CPeaMu paspaboTin, DKci
PHMCHTANBHAA 4aCTh NMPOGMINPOBAHMA IPOBCACHA C MCHOJL3OBAHMEM DACLUAPCHME J1id
cpenst Eclipse ¢ ycranopnennsiv ARM-GCC Tymueiinom U cpepoii paspaborin Atolli
Studio. B pezynsrarc apamusa ObUIM BLISBACHLI OCOGEHHOCTH MCHOMB30BAHHS Kai A0 111
aHaIM3UPYEMBIX HHCTPYMEHTOB, BKJIIOYAS BPEMS PEAKITHYU HA W3MEHEHHS B CUCTEME U BO'|
MOMKHOCTb BHEUTHETO BO3JACHCTBHA Ha LICIICBOE YCIPOUCTRO.
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