107

JIOJATOK A

I'padiunnmii marepian kBanmidikaiiiHoi poooTH



MeTtoaun iHTerpauii
Ta Y3roAXeHHsA
MiKpocepBiciB B
XMapHin
apXiTEeKTYpi

AKTya/ZIbHiCTb Npo6i1emMu

IHTerpauia KOMNoOHeHTIB
Y3ropKeHHA AaHuX
OpkecTpauia Ta KoopAmHauis

XMapHi 0641CNeHHs
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3pOCTaHHA NonyaAaApHOCTI
KpMNTOBasOT

CKknagHicTb Ta 06cAar AaHux

HeobxigHiCTb 06pO6KM AaHMX
y peasibHOMY Yaci

3pOCTaHHA KiNIbKOCTi
iHBecTopiB



MeTa Ta 3aJaui

AHaniz MikpocepBiCHOT apXxiTeKTypu
AocnigeHHA XMapHUX 064YMCEeHb
BuBYeHHA MeToAiB iHTerpauil
AHani3 icHyu4Mx pileHb

Po3pobka apxiTekTypu nnathopmmu
Peanizauyis nnatdopmu

IHTerpauis 3 xMapHUMHK cepBicamm

Po3yMiHHA MikpocepBiciB
Ta XMapHO1 napaaurmMu

Monolith

» HeBenuKi, He3anexHi
CNyKO6U

* YiTKO BU3HAYEHi
iHTepdeuncu

Microservices

* MacwTaboBaHiCTb
* [Hy4YKiCTb
* EKOHOMIYHiCTb.
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Ponb MikpocepBiciB y
Xmapi

» Moy ibHicTb Ta @END USERS |

He3aNeXHicTb N

. APPLICATION

» MacliTaboBaHiCcTb DEVELOPER
» BigMmoBoCTiMKiCTb
* Wenakictb o

pO3ropTaHHs Ta == 4

OHOBJ/IEHHA

ZlocnigXXeHHA NOTOYHMX
TeHaeHUin

» 3pOCTaHHA NONy/IAPHOCTI MikpocepB.icis
« KoHTenHepu3allis

« OpKecTpauis KoHTenHepiB

» DevOps ta CI/CD

» CepBepnecc TexHonorii

» be3sneka Ta ynpaBniHHA JaHUMU




MpuKNag BUKOPUCTAHHA
MiKpocepsiciB - Twitter

* [Ipo6nemu 3
MacLuTabyBaHHAM

» Hu3bKa CTiMKIiCTb A0
3601BaHHAM

s yCK)'IaAHeHe PO3ropTaHHA

MpuKNaa BUKOPUCTAHHA
MikpocepsiciB - Netflix

» MacwTaboBaHiCTb

* LIBUAKICTb pO3pO6KMU
Ta BMPOBaKEeHHSA

* CTiMKicTb 10 3601B

* [loToKOBE NepeAaBaHHA
Bifeo

» PekomeHpauinHa
cucTema

» O6pobka nnatexis

Twitter System Design

ML S)4SYSTEM DESIGN

High Level Architecture
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ApxiTeKTypa Ta
An3anH nNaatoopmm

MikpocepsicHa
apxiTektypa

BukopuctaHHa AWS
Lambda

36epiraHHa AaHuX B
Amazon S3 1a PostgreSQL

BukopuctaHHa Amazon SNS

MoHiTopuHr Ta
BiACTEXKEHHS

MaculiTaboBaHicTb Ta
HaZliMHICTb

Peanizauia cuctemu

~  AWS Services
Deployment & Management

» 36ip AaHMX J as®
» O6pobKa gaHMx e = ) L= ¥

i Sorvlcos
» 36epiraHHA Ta
ynpaBAiHHA AaHWMMU

* HagcunaHHA
noBigOMNEHb

* MOHITOpUHTI Ta
BiACTeXeHHA

« besneka Ta HaZiMHiCTb




BUK/IMKKM Ta nepcnekTm1BU

* MacwraboBaHicTb

* |HTerpawia KOMMOHEHTIB
» be3neka aaHMX

* [lepcnekTUBKU PO3BUTKY

BUCHOBKM

* Po3yMiHHA MiKpocepBiCHOT apXiTeKTypu
* |HTerpauia mikpocepsicis

* Y3roaxXeHHA AaHuX

» OpKecTpauia Ta KoopamHauis

* [paKkTUYHe BNpoBaJXeHHA

» ONTUMi3auia Ta MOHITOPUHT
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JIOJIATOK B

Kox npoekry

package com.lambda

import com.amazonaws.services.lambda.runtime.Context

import com.amazonaws.services.lambda.runtime.RequestHandler
import com.amazonaws.services.lambda.runtime.events.SNSEvent
import com.fasterxml.jackson.module.kotlin.jacksonObjectMapper
import com.fasterxml.jackson.module.kotlin.readValue

import okhttp3.MediaType.Companion.toMediaType

import okhttp3.0kHttpClient

import okhttp3.Request

import okhttp3.RequestBody.Companion.toRequestBody

class TelegramNotificationHandler : RequestHandler<SNSEvent, Unit> {
private val objectMapper = jacksonObjectMapper ()
private val client = OkHttpClient ()
private val telegramBotToken = "5396849544 : AAFjSoBzBZybmTQiUX~-
r416F2I8pkmOlpNO"

override fun handleRequest (event: SNSEvent, context: Context) {
event.records.forEach { record ->
val message = record.sns.message
val notification: UserNotification =
objectMapper.readValue (message)
sendTelegramMessage (notification)
}
}

private fun sendTelegramMessage (notification: UserNotification) {
val telegramApiUrl =
"https://api.telegram.org/botStelegramBotToken/sendMessage"
val chatId = notification.notificationId
val text = buildMessageText (notification)

val requestBody = """

{

"chat id": "S$chatId",
"text": "Stext"
}
""" _trimIndent () .toRequestBody ("application/json; charset=utf-

8" .toMediaType ())

val request = Request.Builder()
.url (telegramApiUrl)
.post (requestBody)
Jbuild()

client.newCall (request) .execute () .use { response ->
if (!response.isSuccessful) {
throw RuntimeException ("Failed to send message:
${response.body?.string () }")
}
}

private fun buildMessageText (notification: UserNotification): String {
val assetsInfo = notification.assets.joinToString(separator =

"\n") {
"Asset: S{it.assetIdBase}/${it.assetIdQuote}, Rate:

S{it.rate}"



}

}
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return "Hello ${notification.userName},\n\nHere are your tracked
assets:\nSassetsInfo"

data class UserNotification (
val userId: Int,
val userName: String,
val notificationId: String,
val channel: String,
val assets: List<Asset>

data class Asset (
val assetIdBase: String,
val assetIdQuote: String,
val rate: Double

package com.lambda

import
import
import

com.amazonaws.services.lambda.runtime.Context
com.amazonaws.services.lambda.runtime.RequestHandler

com.amazonaws.services.lambda.runtime.events.APIGatewayProxyRequestEvent

import

com.amazonaws.services.lambda.runtime.events.APIGatewayProxyResponseEvent

import com.amazonaws.services.sns.AmazonSNS
import com.amazonaws.services.sns.AmazonSNSClientBuilder
import com.fasterxml.jackson.module.kotlin.jacksonObjectMapper
import java.sgl.Connection
import java.sqgl.DriverManager
class DataProcessorHandler : RequestHandler<APIGatewayProxyRequestEvent,
APIGatewayProxyResponseEvent> {
private val dbUrl = "jdbc:postgresqgl://postgres.clOesO64muyk.eu-north-
1.rds.amazonaws.com: 5432 /postgres"
private val dbUser = "postgres"
private val dbPassword = "postgres"
private val snsClient: AmazonSNS =

AmazonSNSClientBuilder.defaultClient ()
private val objectMapper = jacksonObjectMapper ()

private val snsTopics = mapOf (
"telegram" to "arn:aws:sns:eu-north-1:381491857026:telegram-

topic",

)

"sms" to "arn:aws:sns:eu-north-1:381491857026:sms-topic",
"email" to "arn:aws:sns:eu-north-1:381491857026:email-topic"

override fun handleRequest (input: APIGatewayProxyRequestEvent,
context: Context): APIGatewayProxyResponseEvent {
val connection = getConnection ()
val notifications = queryUserNotifications (connection)

connection.close ()
notifications.forEach { notification ->

val message = objectMapper.writeValueAsString(notification)
snsClient.publish(snsTopics[notification.channel], message)

return APIGatewayProxyResponseEvent () .apply {
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statusCode = 200
body = "Notifications published successfully"

private fun getConnection(): Connection {
return DriverManager.getConnection (dbUrl, dbUser, dbPassword)

}

private fun queryUserNotifications (connection: Connection) :
List<UserNotification> {
val query = """
SELECT wu.id AS wuser id, wu.name AS user name, n.channel AS
notification channel,
COALESCE (u.telegram id, u.phone number, u.email) AS
notification id,
ta.asset id base, ta.asset id quote, er.rate
FROM users u
JOIN notifications n ON u.id = n.user id
JOIN tracked assets ta ON u.id = ta.user_ id
JOIN exchange rates er ON ta.asset id base = er.asset id base
AND ta.asset id quote = er.asset id quote
ORDER BY u.id, n.channel
val statement = connection.createStatement ()
val resultSet = statement.executeQuery(query)
val notifications = mutablelListOf<UserNotification> ()

while (resultSet.next()) {

val userId = resultSet.getInt("user id")

val userName = resultSet.getString("user name")

val channel = resultSet.getString("notification channel")

val notificationId = resultSet.getString("notification id")

val assetIdBase = resultSet.getString("asset id base")

val assetIdQuote = resultSet.getString("asset id quote")

val rate = resultSet.getDouble ("rate")

val existingNotification = notifications.find { it.userId ==
userId && it.channel == channel }

if (existingNotification != null) {

existingNotification.assets.add (Asset (assetIdBase,
assetIdQuote, rate))
} else {
val assets = mutablelListOf (Asset (assetIdBase,
assetIdQuote, rate))
notifications.add(UserNotification (userId, userName,
notificationId, channel, assets))

}

resultSet.close ()
statement.close ()

return notifications

data class UserNotification (
val userId: Int,
val userName: String,
val notificationId: String,
val channel: String,
val assets: MutablelList<Asset>
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data class Asset(
val assetIdBase: String,
val assetIdQuote: String,
val rate: Double
)
package com.lambda
import com.amazonaws.services.lambda.runtime.Context
import com.amazonaws.services.lambda.runtime.RequestHandler
import
com.amazonaws.services.lambda.runtime.events.APIGatewayProxyRequestEvent
import
com.amazonaws.services.lambda.runtime.events.APIGatewayProxyResponseEvent
import com.fasterxml.jackson.annotation.JsonCreator
import com.fasterxml.jackson.annotation.JsonProperty
import com.fasterxml.jackson.databind.ObjectMapper
import java.sqgl.Connection
import java.sgl.DriverManager
import java.sqgl.PreparedStatement
import java.sqgl.SQLException

data class CreateUserRequest @JsonCreator constructor (
@JsonProperty ("name") val name: String,
@JsonProperty ("telegramId") val telegramId: String?,
@JsonProperty ("email") wval email: String?,
@JsonProperty ("phoneNumber") val phoneNumber: String?,
@JsonProperty ("notifications") wval notifications: List<String>?,
@JsonProperty ("trackedAssets") val trackedAssets: List<TrackedAsset>?

data class TrackedAsset @JsonCreator constructor (
@JsonProperty ("assetIdBase") val assetIdBase: String,
@JsonProperty ("assetIdQuote”™) val assetIdQuote: String
)

data class CreateUserResponse (val userId: Int?, val error: String?)

class CreateUserHandler : RequestHandler<APIGatewayProxyRequestEvent,
APIGatewayProxyResponseEvent> {
private val dbUrl = "jdbc:postgresqgl://postgres.cllesO064muyk.eu-north-
1.rds.amazonaws.com: 5432 /postgres"
private val dbUser = "postgres"
private val dbPassword = "postgres"
override fun handleRequest (input: APIGatewayProxyRequestEvent,

context: Context): APIGatewayProxyResponseEvent {
val requestBody = input.body
val objectMapper = ObjectMapper ()
val createUserRequest: CreateUserRequest? = try {
objectMapper.readValue (requestBody,
CreateUserRequest::class.java)
} catch (e: Exception) {
context.logger.log ("Error parsing input JSON: S${e.message}")
return APIGatewayProxyResponseEvent () .apply {
statusCode = 400
body = "Error parsing input JSON"

}

return createUserRequest?.let { request ->

val response = saveUserToDatabase (request)
APIGatewayProxyResponseEvent () .apply {
statusCode = if (response.userId != null) 200 else 500

body = objectMapper.writeValueAsString (response)
}
} ?: APIGatewayProxyResponseEvent () .apply {
statusCode = 400
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body = "Invalid input JSON format"

}
private fun saveUserToDatabase (request: CreateUserRequest) :
CreateUserResponse {
var connection: Connection? = null
var preparedStatement: PreparedStatement? = null
return try {
connection = DriverManager.getConnection (dbUrl, dbUser,
dbPassword)

// Create users table if it does not exist
val createUserTableSQL = """
CREATE TABLE IF NOT EXISTS users (

id SERIAL PRIMARY KEY,

name VARCHAR (255) NOT NULL,

telegram id VARCHAR(255),

email VARCHAR(255),

phone number VARCHAR (255)

won

connection.createStatement () .execute (createUserTableSQL)

// Create notifications table if it does not exist
val createNotificationsTableSQL = """
CREATE TABLE IF NOT EXISTS notifications (
user_id INT REFERENCES users(id) ON DELETE CASCADE,
channel VARCHAR (255),
PRIMARY KEY (user_ id, channel)

won

connection.createStatement () .execute (createNotificationsTableSQL)
// Create tracked assets table if it does not exist
val createTrackedAssetsTableSQL = """
CREATE TABLE IF NOT EXISTS tracked assets (
user_id INT REFERENCES users(id) ON DELETE CASCADE,
asset id base VARCHAR(255),
asset id quote VARCHAR(255),
PRIMARY KEY (user id, asset id base, asset id quote),
FOREIGN KEY (asset id base, asset id quote) REFERENCES
exchange rates(asset id base, asset id quote)

)

win

connection.createStatement () .execute (createTrackedAssetsTableSQL)

// Insert user
val insertUserSQL = """

INSERT INTO users (name, telegram id, email, phone number)

VALUES (?, ?, 2, ?) RETURNING id
mwrwwn
preparedStatement = connection.prepareStatement (insertUserSQL)
preparedStatement.setString(l, request.name)
preparedStatement.setString (2, request.telegramld)
preparedStatement.setString (3, request.email)
preparedStatement.setString (4, request.phoneNumber)
val resultSet = preparedStatement.executeQuery ()
if (resultSet.next()) {

val userId = resultSet.getInt (1)

// Insert notifications

request.notifications?.let { notifications ->

val insertNotificationSQL = """
INSERT INTO notifications (user id, channel)
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VALUES (?, ?)
val notificationStatement =
connection.prepareStatement (insertNotificationSQL)
for (channel in notifications) {
notificationStatement.setInt (1, userId)
notificationStatement.setString (2, channel)
notificationStatement.addBatch ()
}
notificationStatement.executeBatch ()
notificationStatement.close ()
}
// Insert tracked assets
request.trackedAssets?.let { assets ->
val insertAssetSQL = """
INSERT INTO tracked assets (user id,
asset id base, asset id quote)
VALUES (2, 2, ?)
val assetStatement =
connection.prepareStatement (insertAssetSQL)
for (asset in assets) {
assetStatement.setInt (1, userId)
assetStatement.setString (2, asset.assetIdBase)
assetStatement.setString (3, asset.assetIdQuote)
assetStatement.addBatch ()
}
assetStatement.executeBatch ()
assetStatement.close ()
}
CreateUserResponse (userlId, null)
} else {
CreateUserResponse (null, "User creation failed")
}
} catch (e: SQLException) {
CreateUserResponse (null, "An error occurred: ${e.message}")
} finally {
preparedStatement?.close ()
connection?.close ()

}

package com.lambda

import com.amazonaws.services.lambda.runtime.Context

import com.amazonaws.services.lambda.runtime.RequestHandler

import
com.amazonaws.services.lambda.runtime.events.APIGatewayProxyRequestEvent

import
com.amazonaws.services.lambda.runtime.events.APIGatewayProxyResponseEvent

import com.lambda.data.ExchangeRateResponse

import io.ktor.client.*

import io.ktor.client.call.*

import io.ktor.client.plugins.contentnegotiation.*

import io.ktor.client.request.*

import io.ktor.serialization.kotlinx.json.*

import kotlinx.coroutines.runBlocking

import kotlinx.serialization.json.Json

import org.slf4j.Logger

import org.slf4dj.LoggerFactory

import java.sgl.Connection

import java.sqgl.DriverManager

import Jjava.sqgl.PreparedStatement

import Jjava.sql.SQLException

class DataFetchHandler : RequestHandler<APIGatewayProxyRequestEvent,
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APIGatewayProxyResponseEvent> {
lateinit var client: HttpClient

private val dbUrl = "jdbc:postgresqgl://postgres.clOesO064muyk.eu-north-
1.rds.amazonaws.com:5432/postgres"”

private val dbUser = "postgres"

private val dbPassword = "postgres"

private val logger: Logger =

LoggerFactory.getLogger (DataFetchHandler::class.java)
override fun handleRequest (
input: APIGatewayProxyRequestEvent?,
context: Context?
) : APIGatewayProxyResponseEvent {

var response: ExchangeRateResponse = ExchangeRateResponse("",
emptyList ())
client = HttpClient {
install (ContentNegotiation) {
json (Json |
ignoreUnknownKeys = true
})
}
}
runBlocking {
try {
response =
client.get ("https://rest.coinapi.io/vl/exchangerate/USD") {
header ("X-CoinAPI-Key", "93D64FED-0C44-4F0F-9499-
5D21B046E108")

header ("Accept", "text/plain")
}.body ()
} catch (e: Exception) {
logger.error ("Error: ${e.message}")
} finally {
client.close ()
}
}
saveToDatabase (response)
return APIGatewayProxyResponseEvent () .apply {
body = response.toString()
}

private fun saveToDatabase (response: ExchangeRateResponse) {
var connection: Connection? = null
var preparedStatement: PreparedStatement? = null

try {
connection = DriverManager.getConnection (dbUrl, dbUser,
dbPassword)

// Create table if it does not exist
val createTableSQL = """
CREATE TABLE IF NOT EXISTS exchange rates (
asset id base VARCHAR(255),
asset id quote VARCHAR (255),
rate DOUBLE PRECISION,
PRIMARY KEY (asset id base, asset id quote)

connection.createStatement () .execute (createTableSQL)
val insertSQL = "INSERT INTO exchange rates (asset id base,
asset id quote, rate) VALUES (2, 2, ?2) " +
"ON CONFLICT (asset id base, asset id quote) DO UPDATE
SET rate = EXCLUDED.rate"
preparedStatement = connection.prepareStatement (insertSQL)
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for (rate in response.rates) {
preparedStatement.setString(l, response.assetIdBase)
preparedStatement.setString (2, rate.assetIdQuote)
preparedStatement.setDouble (3, rate.rate)
preparedStatement.addBatch ()

preparedStatement.executeBatch ()

} catch (e: SQLException) {
logger.error ("Error inserting data into the database:
S{e.message}")
} finally {
preparedStatement?.close ()
connection?.close()

@Serializable

data class ExchangeRateResponse (
@SerialName ("asset id base")
val assetIdBase: String,
val rates: List<Rate>

@Serializable

data class Rate(
val time: String,
@SerialName ("asset id quote")
val assetIdQuote: String,
val rate: Double



