JIOJIATOK A

['padiunnmii matepian kBaniikauiiHoi poOOTH
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MiHicTepCcTBO OCBiTM 1 HaykKu YKE
XapKiBCBbKMM HalliOHANBLHUI YHiBep
pPanioceleKTpPOH1KH

Kadegpa EOM

KBanidpikamninaa poGoTa i1
Ha TeMy:
«CucTeMa JIOTYBaHHS Ta aHAaNily OB BMOMKM nnq
miiBxkoBoOl doTorpadifi» 4

S
BpobyBau: cr. rp. KIVKIy-22-1 naHiii PAIITAHOB
KepiBHuk: pgon. kadp. EOM I'eopriit ;EQ?EHKO

AKTyaJIbH1CTb

Ipouec doTorpadpii

© BYMaTae EBMMIipOBaHHA
napaMeTpieE cCBiTHOBOTO
CcepenoBuMma

BUMIipIOEAHHA NapaMeTpib

@ CBiTJia HaABHUMA
sacobaMy Mae HEOOCTAaTHD
TOYHiCTE

BiOCYyTHiICTE MOXJIMBOCTI
@) BuxopucTaHHA 3ibpaHux
OaHUX IJIA aHalisy

HeobxXimHicThe TOYHOTO
(@) BiATBOPEHHA YMOB
excno3nuii




IcHyoul plilleHHSA

JIOKCOMETP — NPOCTMA MpMiIan ONA WBMAKOTO EMMIipOBaHHA

BarajlbHOlL OCEBiTieHOCTi.

TOUKOEMIM EKCIOHOMETP - OiJipll POZNOBCKIXSHMM Cepen
npodpecinumx dororpadir npuiamn, oo dyurIino
BOHANLHOTO BWMMipIOBaHHSA .

IHTerpanbHMl  eKCHoHOMeTp - sabesneuye yCepenHeHHA
BUMipY eKCrnosuuii no BCil nyomi mBUIOKE

BURHaueHHA 6aBoBoi ekcrno=ulii, BOymoBamMM y OigsmicTe

Kamep.

3aCTOCYHOK LightMeter - MOOinmsHMMA

BMKOPUMCTOBRYE =acobmu cMmapTdoHYy (KaMepy umM CeHcopu)

OoTpuMaHHA iHbpopMalii mMOOO HABKONMMIHBOTO CepeloBMIA .

[locTaHOBKA =3ajauil

MepeBipuTH MOMAMBICTL LeHTpanisoeaHoro 36opy
AaHWX NPO CBIT/I0, BUKOPUCTOBYIOYKM HAABHI anaparHi
3acobu.

PeanizyBaTi MoAynbHY CUCTEMY NIOTYBaHHA Ta aHanisy
napameTpiB CBITNI0BOro cepefoBULLa.

PO3ropHyTH KiEHT-CEPBEPHMIA 3aCTOCYHOK ANnA
HaKOMMYEHHA, CMHXPOHI3auLiil, Nnepernagy Ta aHanisy
3i6paHuX JaHWX LWOA0 YMOB 3MOMKM.

SaCTOCYHOK,

onsa

Sensor Layer

l

12C

v

Web Client (React) Microcontroller (ESP32)

HirP HTFF’/' \
v

“ N

API Layer Local Storage (SD Card)

!

Server (Node.js + Express)

!

PostgreSQL Database
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OCHOBH1 allapaTHl 3Bacobu

ARDUINO

BUKOPUCTAaH1 IpoI'paMHi
3acobu

O o

@ nedec
sls
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[IpoToTMUn Ha Ardulno

TecTyBaHHA HOPOTOTUITY
Ha Arduino
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[I[poTOoTHMII Ha IJAaThopMl
JI1ka

[IiOKJIIOUEHHS Ta BUKOPMUCTAHHS CEHCOPiB
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[IpukJaou pesyJbTaTlB CBliTJOMETpPll

BMBeIEeHHS Pe3yJibTaTiB pPO3paxyHKy eKCIosmiii

150 [01 IS0 [200]

F/ [0.00] F/ [0.00]

10 [2001 IS0 [200]
F/ [4.00] F/7 [4.00)

.

1/ 329.95

° s 10 1 20
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POBPOpTaHHH Ta MepexeBa B3aeMol4d

» ~/pet-projects/fllm-logger/backend

- Terminal

[lepernan 3bepexeHUXK

Ceitornap System | Web UI

APERTURE  SWUTTER  LUX

E

APERTURE SHUTTER

C D
is0 aperture shutter cct
90ci0896-5834-4411-9b58-30586 7530597 00.00 nan 1632.00
8649ea7e-5175-482¢-874c-19¢8c97901a3 00.00 nan 1632.00
d86001b8-bic8-4a27-9833-5cH11115502 00.00 nan 1632.00
Cc25a31d!-addS-4aft-929¢-586a5bb89762 00.00 nan 1632.00

Boeper
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BiszyaJsizaulia 30epexeHux OaHUX

Ceitornapg System | Web UI

Bisyanizauin

aperture v
iso
aperture
shutter

lux

cct

ev

HajtamTyBaHHAa OpuUcTpol uepes WEB Ul

A

Ceitornap System | Web UI

XXypHan Bizyanizauis HanawrysaHHa

HanawTyBaHHs TCS34725 Yacrora NOTOKOBOrO JIOTYBaHHSA

Gain IHTepBan (cexyHam)

1 0

Integration Time

24
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JIOJIATOK B

Buxigauit ko mporpaMHHUX 3ac001B

b.1 Ilpototun Ha Arduino

b.1.1 Knac kHOniku

#ifndef BUTTON H
#define BUTTON H
#include <Arduino.h>
class Button {
private:
uint8 t pin;
bool state;
unsigned long debounceDelay;
unsigned long lastDebounceDelay;
public:
Button (uint8 t pin, unsigned long debounceDelay = 10);
void begin () ;
bool isPressed();
bool wasPressed() ;
bool wasReleased() ;
I
#endif

b.1.2 Knac nucruiero

#ifndef DISPLAY H

#define DISPLAY H

#include <Arduino.h>

#include <Wire.h>

#include <Adafruit GFX.h>
#include <Adafruit SSD1306.h>
#include <ui/UserInterface.h>
#define SCREEN WIDTH 128
#define SCREEN HEIGHT !
#define OLED RESET -1

#define I2C ADDRESS 0x3C

const char isoText[] PROGMEM = "ISO ";
const char fText[] PROGMEM = "F";
const char shText[] PROGMEM = "1";
const char cmText[] PROGMEM = "cm ";
const char evText[] PROGMEM = " EV";

const char cctText[] PROGMEM = " K";

107



108

class Display : protected Adafruit SSD1306 {
public:
Display () ;
void begin () ;
void draw (FL Parameter marked, FL Parameter selected,
int iso, float aperture, int shutter, int distance, float ev,
float cct);
private:
void drawBoldText (const  FlashStringHelper* text, int
X, int y, int bold);
void drawUnderlinedText (const  FlashStringHelper* text,
int x, int y);
b
#endif

b.1.3 Knac cBiTI0BOr0 cEHCOPY

#ifndef LIGHT SENSOR H
#define LIGHT SENSOR H
#include <Wire.h>
#include <Arduino.h>
#include "Adafruit TCS34725.h"
class LightSensor : protected Adafruit TCS34725 ({
public:
LightSensor();
void begin () ;
float getEV () ;
float getCCT () ;
float calculateShutter (float &ev, int &iso, float
&aperture) ;
void printToSerial();
}i
#endif

b.1.4 Knac ynapTpa3ByKOBOIO CEHCOPY

#ifndef ULTRASONIC H
#define ULTRASONIC H
#include <Arduino.h>
class Ultrasonic {
public:
Ultrasonic(int trigPin, int echoPin, int
measurementsCount) ;
void begin () ;
long getDistanceCM() ;
long getFilteredDistanceCM() ;
private:
int trigPin;
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int echoPin;

int measurementsCount;
}s
#endif

b.1.5 Knac iarepdeiicy kopucTyBada

#ifndef USER INTERFACE H
#define USER INTERFACE H

enum FL Parameter ({
FL NONE = O,
FL ISO = 1,
FL APERTURE = 2,
FL SHUTTER = 3,
FL FILM = 4,

}i

class UserInterface {

private:
int ISO VALUES[1l6] = {0, 15, 50, 100, 200, 250, 400,
500, 600, 800, 1000, 1200, 1600, 1800, 3200, 6400};
float APERTURE VALUES([12] = {0, 1.4, 2, 2.8, 3.5, 4,
5.6, 8, 11, 16, 22, 64};
int SHUTTER VALUES[12] = {0, 1000, 500, 250, 125, 60,

30, 15, 8, 4, 2, 1};

int ISO_SIZEOF = 16;

int APERTURE SIZEOQOF = 12;

int SHUTTER SIZEOF = 12;

FL Parameter marked;

FL Parameter selected;

int isolIndex;

int aperturelndex;

int shutterIndex;

int filmIndex;

int getNextIndex (int index, int maxIndex, bool buttonUp,
bool buttonDown) ;

public:

UserInterface();

void handleUI (bool buttonUp, bool buttonDown, bool
buttonAccept) ;

FL Parameter getMarked();
FL Parameter getSelected();
int getISO();
float getAperture();
int getShutter();

}i

#endif
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b.1.6 Jlomomi>xkHuU# KJ1ac 1711 CKaHyBaHHSI CEHCOPiB

#include <./tools/I2C Scanner.h>

void I2C Scanner::scan() {
Wire.begin () ;
Serial.println ("Scanning I2C bus...");

for (byte addr = 1; addr < 127; addr++) {
Wire.beginTransmission (addr) ;
if (Wire.endTransmission () == 0) {
Serial.print ("Found device at 0x");
Serial.println (addr, HEX);
}

b.2 IIporoTun Ha Jlinka

b.2.1 Knac po3ainy cBitiomeTpii

#ifndef LIGHT METER H
#define LIGHT METER H
#include <ui/menu-component/MenuComponent.h>
class LightMeter : protected MenuComponent {
public:
LightMeter () ;
void drawUI (lilka::Canvas *canvas, float lux, float
cct) ;
private:
void drawGradientLuxBar (lilka::Canvas *canvas);
void drawGradientKelvinBar (lilka::Canvas *canvas);
void drawCrosshair(lilka::Canvas *canvas, int luxY, int
kelX, int lux, int kelvin);
int mapLuxToY (float lux);
int mapKelvinToX (float kelwvin);
}i
#endif

b.2.2 Knac po3ainy ekcro3uiii

#ifndef EXPOSURE H
#define EXPOSURE H
#include <ui/menu-component/MenuComponent.h>
enum class FL Parameter {
NONE,
IS0,
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APERTURE,
}i
class Exposure : protected MenuComponent ({
public:
Exposure () ;
void drawUI (lilka::Canvas *canvas, float currentkV,
float recommendedEvMin, float recommendedEvMax, float shutter);
void handleParameters(lilka::State *state);
int getISO();
float getAperture();
bool evDifferenceOK (float current, float min, float

max) ;

bool evDifferenceWARN (float current, float min, float
max) ;

bool evDifferenceCRIT (float current, float min, float
max) ;

private:

int ISO VALUES[1l6] = {0, 15, 50, 100, 200, 250, 400,
500, 00, 800, 1000, 1200, 1600, 1800, 3200, 6400};

float APERTURE VALUES[12] = {0, 1.4, 2, 2.8, 3.5, 4,

5.6, 8, 11, 16, 22, 64};
int ISO SIZEOF = 16;
int APERTURE SIZEOF = 12;
FL Parameter selected;
int isoIndex;
int aperturelndex;
int getNextIndex (int index, int maxIndex, bool buttonUp,
bool buttonDown) ;
}i
#endif

b.2.3 Kiac rojjoBHOro MEHIO

#ifndef FL MENU H
#define FL MENU H
#include <lilka.h>
enum class FL Menu Enum {
LIGHT METER,
EXPOSURE,
WIFI CONFIG,
}i
class FL Menu : private lilka::Menu {
public:
FL Menu () ;
void begin(lilka::Controller *controller);
void drawMenu(lilka::Canvas *canvas);
bool isSelected();
void setSelected(bool state);
bool isLightMeter () ;
bool isExposure();
bool isWiFiConfig();
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private:
lilka::Canvas *canvas;
bool selected;
}i
#endif

b.2.4 ba3oBui Kj1ac MEHIO

#include <ui/menu-component/MenuComponent.h>

MenuComponent: :MenuComponent () {}

void MenuComponent::drawCommonUI (lilka::Canvas *canvas) {
canvas->fillScreen(lilka::colors::Black); // Clear display
// Exit info
canvas->setCursor (60, 210);
canvas->setTextColor (lilka::colors: :Graygrey) ;
canvas->print (String ("Start mnsa sBuxonmy"));

b.2.5 Knac @yHKIioHaIIy JIOTYBaHHS

#ifndef LOGGER H
#define LOGGER_H
#include <lilka.h>
#include <SD.h>
#include <ArduinoJson.h>
enum class LoggerMode ({
SUSPENDED,
SINGLE,
STREAM,
}i
class Logger {
public:
Logger () ;
void begin () ;
void handlelogging(lilka::State *state, int &iso, float
&aperture, float &shutter, float &lux, float &cct, float é&ev);
JsonDocument readRecords(size t limit);
bool markAsSynced(size t limit);
size t countUnsyncedRecords () ;
bool applySettings (JsonDocument settings);

private:
String fileName = "/fl logs.csv";
String dataSeparator = F(",");
const char* columnNames[8] = {"id", "iso", "aperture",
"shutter", "lux", "cct", "ev", "synced"};
size t columns = sizeof (columnNames) /

sizeof (columnNames|[0]) ;



float &1
}s
#endif

b.2.

#ifndef

#define

#include
#include
#include
#include
#include

class Ne
publ

113

LoggerMode mode = LoggerMode: :SUSPENDED;

int streamIntervalSec = 0;

void pauseStream() ;

bool synced(String &columnName, String &value);

String getHeader () ;

String getColumnName (size t index);

String generateUUIDv4 () ;

void saveData (int &iso, float &aperture, float &shutter,
ux, float &cct, float &ev);

6 Kitac poOoTu 3 Mepexero

NETWORK SERVICE H

NETWORK_SERVICE H
<string>
<WiFi.h>
<HTTPClient.h>
<ArduinoJson.h>
<.secrets.h>

tworkService {

ic:

NetworkService () ;

JsonDocument get (String suburl);

JsonDocument post (String suburl, JsonDocument &data);
JsonDocument patch (String suburl, JsonDocument &data);
String encodeURL (String str);

String getMessage (JsonDocumenté& doc) ;

JsonDocument getData (JsonDocumenté& doc);

private:

}s
#endif

b.2.

#ifndef
#define
#include
class AP

publ

String getURL (String suburl) ;
JsonDocument jsonify(Stringé& response);

7 Kitac B3aeMoii 3 OEKeHI10M

API SERVICE H

API SERVICE H
<services/network-service/NetworkService.h>
IService {

ic:

APIService () ;

String checkConnection () ;



String exportRecords (JsonDocument &records);
JsonDocument getTSC34725Settings () ;
JsonDocument getLoggingSettings();
private:
NetworkService networkService;
String handleStringApiResponse (JsonDocument &response);
}i
#endif

b.2.8 Knac HanmaimtyBanb Mepeki Ta CHHXPOHI3aIlii

#include <ui/wifi-config/WiFiConfig.h>
WiFiConfig::WiFiConfig () {}
void WiFiConfig::begin () {
Serial.println ("Connect to network...");
WiFi.begin(WIFI SSID, WIFI PASSWORD) ;
}
String WiFiConfig::syncData () {
APIService apiService;
Logger logger;

size t limit = 10;
JsonDocument records = logger.readRecords (limit);
if (records.is<JsonArray> () &&
!records.as<JsonArray> () .isNull () &&
records.as<JdsonArray>() .size () > 0) {
String result = apiService.exportRecords (records);
if (result.length() != 0) {
size t rows = records.as<JsonArray>().size();
bool updated = logger.markAsSynced (rows) ;
size t unsyncedRows = logger.countUnsyncedRecords ()

if (updated) {
return String (F ("YcnimHo 30epexeHrx \NPpAOoKis:
")) + rows + String(F (", 3anuumiocb: ")) + unsyncedRows;
}
return F ("CuHxpoHiszauis He 3aBe-\npmeHa.");

}

return F ("llommnka npu 30epexeHHl maHux.");
} else {
return F("Jauux nmg cuHxpoHi-\nzauii He =3Hammeno.");

}
}

String WiFiConfig: :updateHardware (Logger &logger) {

APIService apiService;

LightSensor lightSensor;

JsonDocument sensorSettings =
apiService.getTSC34725Settings () ;

JsonDocument loggingSettings =
apiService.getLoggingSettings () ;

if (!sensorSettings.isNull() && !loggingSettings.isNull())

bool sensorUpdated =
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lightSensor.applySettings (sensorSettings) ;
bool loggingUpdated =
logger.applySettings (loggingSettings) ;
if (sensorUpdated && loggingUpdated) {
return F ("HajamTyBaHHS OHOBJIEHO."):;
} else 1if (!sensorUpdated && !'loggingUpdated) {
return F ("IloMMJIIKa OHOBJIEHHS BC1X HaJjJlallTyBaHb.");

} else if (!sensorUpdated) {
return F ("IloMmnka OHOBJIEHHS ceHcopa.");
} else {

return F ("IloMuyiKa OHOBJIEHHS JIOT'yBaHHS.");
}
} else {
return F("He Bmasocda OoTpMMaTM HaJjaWTyBaHHA.");
}
}
String WiFiConfig::initConnection (Logger &logger) {
APIService apiService;

String result = apiService.checkConnection();
if (result.length() != 0) {

result = updateHardware (logger) ;

if (result.length() != 0) {

connectionChecked = true;
return result;
}
}
return F ("CepmBep He Binnoimae");
}
void WiFiConfig::drawUI (lilka::Canvas *canvas, Logger &logger)
drawCommonUTI (canvas) ;

lilka::ProgressDialog progress (F (" WiFi-mMepexa"),

F ("3auekaire, MIOe NOiOKJ0-\NUeHHS 0O Mepexi WiFi..."));
int attempts = 0;
while ((WiFi.status() != WL CONNECTED) && (attempts <

maxAttempts)) {
connectionChecked = false;
begin () ;
progress.setProgress (attempts) ;
progress.draw (canvas) ;
lilka::display.drawCanvas (canvas) ;

delay (100) ;
attempts++;
}
if (WiFi.status() == WL CONNECTED) {
String result = "";
if (!connectionChecked) {
result = initConnection (logger) ;
} else {
// TODO :: nepepoburm 3 nporpec 6Gapom,

// mo® MnokasyBaTU CKIJLKM S3aJIMIIMIOCEL (3aMicTb
TEKCTY) .

// 3aBaHTaxXeHHS [OBMHHO BinOyBaTucsa 06e3 3aTPUMOK.

// Tlpy BiOKpMBaAHHI BOTO MEHI CIOYATKY I[MOKA3YBATU
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UI, a norim podbuTn
// MmepexHi sanuru, 60 ninjgarye.
result = syncData();
}
progress.setProgress (maxAttempts) ;
progress.setMessage (result) ;
} else {
progress.setMessage (F ("llomunka nigksoueHHs : ("))
}
progress.draw (canvas) ;
lilka::display.drawCanvas (canvas) ;

// TODO :: BuxkopucrTary millis,

// Toml sBaTpuMMyBaTH CIOBllmleHHS, MO0 KOPUCTYyBad BCTUIAB
poYNTaATA

delay (3000);
}

b.3 CepBepHa yactuHa

b.3.1 Cxema Prisma ORM

datasource db {
url = env("DATABASE_URL")
provider = "postgresqgl"

}

generator client {
provider = "prisma-client-js"

}

model LightRecord {
id String @id @default (uuid()) @db.Uuid
createdAt DateTime @Qdefault (now())
updatedAt DateTime (@updatedAt
iso Int
aperture Float
shutter Float?

lux Float
cct Float
ev Float

}

model Sensor {

id String @id @default (uuid()) @db.Uuid
createdAt DateTime @Qdefault (now())

updatedAt DateTime (QupdatedAt

type Int @db.SmallInt @Gunique

gain Int

integrationTime Int
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model Logging {

id String @id QRdefault (uuid()) Qdb.Uuid
createdAt DateTime @Qdefault (now())
updatedAt DateTime @updatedAt

streamIntervalSec Int

b.3.2 Tntepdeticu cBiTmomeTpii

import { ISimpleDTO } from "./simple.dto";
export interface INewLightRecordDTO ({
id: string;
iso: string;
aperture: string;
shutter: string;
lux: string;
cct: string;
ev: string;
synced: string;
}
export interface ILightRecordDTO extends ISimpleDTO {
iso: number;
aperture: number;
shutter: number;
lux: number;
cct: number;
ev: number;

b.3.3 IaTtepdetic cencopin

import { SensorType } from "../enums/sensor-type.enum";
import { ISimpleDTO } from "./simple.dto";

export interface ISensorDTO extends ISimpleDTO ({
type: SensorType;
gain: number;
integrationTime: number;

b.3.4 TuTepdeiic HanamITyBaHb JOTYBaHHS

import { ISimpleDTO } from "./simple.dto";
export interface ILoggingDTO extends ISimpleDTO {
streamIntervalSec: number;

}
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b.3.5 Ckpunt iHimiamizaiii 6a3u J1aHux

import { PrismaClient } from '@prisma/client’';

import { SensorType } from '../src/domain/enums/sensor-
type.enum';
const prisma = new PrismaClient () ;
async function main () {
await prisma.sensor.create ({
data: {
type: SensorType.TCS34725,
gain: O,

integrationTime: 214,

Y,
1)

await prisma.logging.create ({
data: {
streamIntervalSec: 1,
Yo
1)
}

main ()

.catch((e) => {
console.error (e);
process.exit (1) ;

)

.finally(async () => {
await prisma.S$disconnect ()

1)

b.3.6 Knac xondirypanii 6ekeHy

const DEFAULT PORT = 5000;

const DEFAULT TOKEN EXPIRES HOURS = 5;
const DEFAULT JSON LIMIT MB = 10;

enum Environment {

DEV = 'development',
PROD = 'production',
TEST = 'testing'

}
export class Config {
static app = {
PORT: DEFAULT PORT,
JSON_LIMIT MB: DEFAULT JSON LIMIT MB,
JWT SECRET KEY: undefined,
NODE ENV: Environment.DEV,
TOKEN EXPIRES HOURS: DEFAULT TOKEN EXPIRES HOURS
}
static db = {
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DATABASE URL: undefined
}
static get isProduction () {
return Config.app.NODE ENV === Environment.PROD;
}
static setVariables () {
Config.app = {
PORT: parselnt (process.env['PORT']),
JSON_LIMIT MB:
parselnt (process.env['JSON LIMIT MB']),
JWT SECRET KEY: process.env['JWT SECRET KEY'],
NODE ENV: process.env['NODE ENV'] as Environment,
TOKEN EXPIRES HOURS:
parselnt (process.env['TOKEN EXPIRES HOURS'])
}
Config.db = {
DATABASE URL: process.env['DATABASE URL']
}
if (!Config.app.JWT SECRET KEY) {
throw new Error ("JWT SECRET KEY not provided.");
}
if (!Config.db.DATABASE URL) {
throw new Error ("DATABASE URL not provided.");

b.3.7 Touka BXoxy CepBEPHOIO 3aCTOCYHKY

import express from "express";

import { Config } from "./config";

import { LightRecordRouter } from "./routes/light-
record.routes";

import { SensorRouter } from "./routes/sensor.routes";
import { LoggingRouter } from "./routes/logging.routes";
import { SystemRouter } from "./routes/system.routes";
const cors = require("cors");

const API V1 = "/api/v1l";

Config.setVariables();

const app = express|();

app.use (cors());

app.use (express.json({ limit: °"${Config.app.JSON LIMIT MB}mb"
1))

// Public routes

app.use (" $S{API V1}/system , SystemRouter);

app.use (" $S{API V1}/light-records ', LightRecordRouter);
app.use (" ${API V1}/sensors , SensorRouter);

app.use (" ${API V1}/logging , LoggingRouter) ;

app.listen (Config.app.PORT, () => {
try A
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return console.log( server is listening on
${Config.app.PORT} ") ;
} catch {
return console.error( server error (on
${Config.app.PORT}) ) ;
}
}) s

b.3.8 ba3oBuii abcTpakTHUH KJIac cepBicCiB

import { PrismaClient } from "@prisma/client";
import { Prisma } from "../database/prisma-instance";
import { IOffsetPagination } from
"../domain/tools/service.type";
export abstract class SimpleService {

protected dbInstance: PrismaClient;

protected static ALL PAGES = -1;

constructor (dbInstance: PrismaClient) {
this. dbInstance = dblInstance || Prisma.instance;

}

protected calculateOffset (page: number, limit: number):
IOffsetPagination {
limit = Math.abs(limit);
// const isAllPages = page ===
PaginationService.ALL PAGES

return {
take: limit,
skip: limit * (Math.abs(page) - 1)

}
}
protected calculateTotalPage (totalRows: number, limit:
number) : number {
if (totalRows <= 0 || limit <= 0) {
return 0;
}
return Math.ceil (totalRows / limit);

b.3.9 ba3oBuii abCTpakTHUM Kj1ac Manmnepin

import { IMapper } from "../domain/tools/mapper.type";

export abstract class SimpleMapper<Model, DTO> implements
IMapper<Model, DTO> {
// protected fromDTOFields: string[] = [];



protected toDTOFields: stringl[] = [];

// fromDTO (dto: DTO): Model {

// return this. fromDTOFields.reduce ((model: Model,
field: string) => {

// model [field] = dto[field];

// return model;

// }» {} as Model);

// )

toDTO (model: Model): DTO {
return this. toDTOFields.reduce((dto: DTO, field:
string) => {
dto[field] = model[field];
return dto;
}, {} as DTO);

b.3.10 ®yukuii Bamigamnii napameTpinB

import { NextFunction, Request, Response } from "express";
import { StatusCodes } from "http-status-codes";
import { ObjectSchema } from "joi";
import { ApiRequest } from "../handlers/request.handler";
import { sendResponse } from "../handlers/response.handler";
import { parse } from "csv-parse";
export const validateParams = (schema: ObjectSchema) => {
return (reqg: Request, res: Response, next: NextFunction) =>
const params = { ...req.body, ...reqg.query, ...reqg.params
const { error } = schema.validate (params);
if (l!error) {
ApiRequest.setValidatedParams (req, params);
next () ;
}
if (lerror) {
return;

}
if ('error.details[0].context.key) {
return sendResponse (res, StatusCodes.BAD REQUEST, "An

error occurred.");

}

return sendResponse (res, StatusCodes.BAD REQUEST,
error.details[0] .message) ;

}i

}i

export const validateCSV = (schema: ObjectSchema, fileField
"file™) => {
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return (reqg: Request, res: Response, next: NextFunction) => {
const file = req[fileField];

if (!file || !file.buffer) {
return sendResponse (res, StatusCodes.BAD REQUEST, "CSV
file not provided.");

}

const rows: anyl[] = [];

const parser = parse(file.buffer.toString(), {
columns: true,
skip empty lines: true,
trim: true,

1)

parser.on ("readable™, () => {
let row;
while ((row = parser.read()) !== null) {
const { error } = schema.validate (row):;

if (error)
{
return parser.destroy(error);
}
rows.push (row) ;
}
)i

parser.on("error", (err) => {

return sendResponse (res, StatusCodes.BAD REQUEST, “CSV
validation error: ${err.message} ) ;

1)

parser.on("end", () => {
ApiRequest.setValidatedCSV (req, rows);
next () ;

b.4 KitieHTChKHI 3aCTOCYHOK

b.4.1 Touka BXoxy B 3aCTOCYHOK

import React from "react";

import ReactDOM from "react-dom/client";

import { BrowserRouter } from "react-router-dom";
import App from "./App.tsx";

import "./index.css";



ReactDOM.createRoot (document.getElementById ("root") !) .render (
<React.StrictMode>
<BrowserRouter>
<App />
</BrowserRouter>
</React.StrictMode>,

) ;

b.4.2 T'0510BHU KOMIIOHEHT 3aCTOCYHKY

import { Route, Routes } from "react-router-dom";
import LogsPage from "./pages/logs-page/LogsPage";
import ChartsPage from "./pages/charts-page/ChartsPage";

import SettingsPage from "./pages/settings-page/SettingsPage";

import { uselightRecordsStore } from
"./store/uselLightRecordsStore";

import { useEffect } from "react";

import { useSettingsStore } from "./store/useSettingsStore";
import Loader from "./shared/Loader";

import { useAppStore } from "./store/useAppStore";

import NotFound from "./pages/NotFound";

const App = () => {
const { page, limit, fetchRecords } =
useLightRecordsStore () ;
const { fetchSettings } = useSettingsStore();
const { isLoading } = uselAppStore();

useEffect (() => {
fetchSettings () ;
fetchRecords () ;

}, [page, limit]);

return (
<>
{isLoading && <Loader />}
<Routes>
<Route path="/" element={<LogsPage />} />
<Route path="/logs" element={<LogsPage />} />
<Route path="/charts" element={<ChartsPage />}
/>
<Route path="/settings" element={<SettingsPage
/>y />
<Route path="*" element={<NotFound />} />
</Routes>
</>

) ;
}r

export default App;
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b.4.3 JlokanbHe CXOBHIIE JAHUX CBITIOMETPIi

import { create } from 'zustand'

import { LightRecord } from '../domain/models/LightRecord';
import { lightRecordServiceFactory } from '../services/light-
record-service';

import { PaginateModel } from '../domain/tools/PaginateModel';

import { withLoading } from './useAppStore';
type LightRecordsState = {

page: number;

limit: number;

records: PaginateModel<LightRecord>;

resetPage: () => void;
setPrevPage: () => void;
setNextPage: () => void;
setLimit: (limit: number) => void;
fetchRecords: () => Promise<void>;}
const lightRecordService = lightRecordServiceFactory();

export const uselLightRecordsStore =

create<LightRecordsState> ((set, get, state) => ({
page: lightRecordService.DEFAULT RECORDS PAGE,
limit: lightRecordService.DEFAULT RECORDS LIMIT,
records: lightRecordService.DEFAULT RECORDS OBJ,

resetPage: () => set({ page:
lightRecordService. DEFAULT RECORDS PAGE 1)y,

setPrevPage: () => set({ page: Math.max (1,
state.getState () .page - 1) 1),

setNextPage: () => set ({ page:

Math.min (state.getState () .records.totalPage,
state.getState () .page + 1) 1),

setLimit: (limit) => set({ limit }),

fetchRecords: withLoading(async () => {
const { page, limit } = get();
const records = await

lightRecordService.getRecords (page, limit);
set ({ records });

1))

b.4.4 CraH 3acTOCYHKY

import { create } from 'zustand'

type AppState = {
isLoading: boolean
setLoading: (value: boolean) => void
}
export const useAppStore = create<AppState>((set) => ({
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isLoading: false,

setLoading: (value: boolean) => set({ isLoading: wvalue }),
1))
export function withLoading<T extends (...args: anyl[]) =>
Promise<any>> (fn: T): T {
return (
async (...args: Parameters<T>): Promise<ReturnType<T>> => ({

const { setlLoading } = useAppStore.getState();
setLoading (true)
try {
return await fn(...args)
} finally {
setLoading (false)
}
}) as T;

b.4.5 bazoBuii aGCcTpakTHUM KJ1ac CEPBICIB

import ky from "ky";
export abstract class ApiService {
protected API = ky.create ({
prefixUrl: import.meta.env.VITE API URL,
}) .extend ({
headers: {
"ngrok-skip-browser-warning":
import.meta.env.VITE SKIP NGROK WARNING,
by
1)

b.4.6 bazoBuii KOMIIOHEHT MOJAJILHOTO BIKHA

import { FC, ReactNode, useEffect } from "react";
import { XMarkIcon } from "@heroicons/react/24/outline";
interface ModalWindowProps {
opened: boolean;
setOpened: (value: boolean) => void;
title: string;
body: ReactNode;
}

const ModalWindow: FC<ModalWindowProps> = (props) => {
useEffect (() => {
if (!props.opened) return;
const handleKeyDown = (e: KeyboardEvent) => {
if (e.key === "Escape") {

props.setOpened (false) ;
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bi
window.addEventListener ("keydown", handleKeyDown) ;
return () => window.removeEventListener ("keydown",
handleKeyDown) ;
}, [props.opened, props.setOpened]):;
if (!props.opened) {
return <></>;
}
return (
<div className="fixed inset-0 z-50 flex items-center
Jjustify-center bg-black bg-opacity-40 backdrop-blur-sm">
<div className="bg-neutral-900 bg-opacity-80
rounded-none shadow-2x1 w-[80vw] h-[80vh] p-6 relative border
border-neutral-700 flex flex-col">
<button
className="absolute top-2 right-2 text-gray-400
hover:text-gray-200 transition-colors text-2x1"
onClick={ () => props.setOpened(false)}
aria-label="3axpuru"

<XMarkIcon className="w-6 h-6 mt-2 mr-2 text-
gray-400" />
</button>
<h2 className="text-x1 font-semibold mb-4 text-gray-
100 text-center">{props.title}</h2>
<div className="flex-1 overflow-auto">
{props.body}
</div>
</div>
</div>
) ;
}i
export default ModalWindow;



