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Hawk: Freedom Squadron
Space Justice

World Above

Rush Royale
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MeTpUKU HaLMX NPOEKTOB

TCP + CMHXPOHHbIM NPUKNAAHON NPOTOKON
10+k CCU
Tbicssum 3anpocoBs B cekyHAay (RPS)

latency 99% < 50 ms
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Kak 6bl10 Ha Annopax?

Golang Ha CKopyto pyKy
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[MTEPBbIE MOMbITKA

Kak 6bl10 Ha Annopax?

Golang Ha CKopyto pyKy

{ "actions":[

“w, n non n, n

{ "type”: "message", "message": { "request": "Cheat", "action": "unlockstory", "id": 44 } },

“w, n

{ "type“: "sleep", "duration": 100 },

{"type": "loop", "count": 30,
"action”: [

{ "type": "mission", "complete": true },

{"type": "message", "message": { "request": "Buy", “resource": 3746016796, "id": 124 } },

{ "type": "sleep", "duration": 1000 }

1}
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Kak 6bl10 Ha Annopax?
Golang Ha CKopyto pyKy

Hy»XHO natu ot TpeboBaHmM




Ny [MJ1AH

MY.GAMES

Kakue TpeboBaHuMA npeabsasasem
Kakue pelieHna ucnonb3yem m noyemy MMeHHO UX
Kak nuwem m 3anyckaem HarpysouHble CLeHapum

Kak aHannsmpyem pesynbraTbl




Ny [MJ1AH

MY.GAMES

KaKkne npoeKTbl Mbl TECTUPYEM

Kakue pelieHna ucnonb3yem m noyemy MMeHHO UX
Kak nuwem m 3anyckaem HarpysouHble CLeHapum

Kak aHannsmpyem pesynbraTbl




ES

MOCTAHOBKA
3ANAYN

Harpy3ouHble cueHapun Ao/KHbl ObiTb TMOKK

MU




~y NOCTAHOBKA
3ALAYY

Harpy3ouHbie cueHapum A0NXHbI ObITb TMOKMMU
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Harpy3ouHble cueHapuun Ao/KHbI ObiTb TMOKMMM
Mcnonb3oBaTh CYLWECTBYHOLWMA KOA NPOTOKONA
Ha 6oeBom cTeke

CueHapuu moryT nmucatb QA

ABTOMaTU3MPOBAHHbIA aHa/IN3 Pe3yNbTaToB
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KaKkne npoeKTbl Mbl TECTUPYEM

Kakue pelieHna ucnonb3yem m noyemy MMeHHO UX
Kak nuwem m 3anyckaem HarpysouHble CLeHapum
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Kakue npoeKTbl Mbl TECTUPYEM

Kakue TpeboBaHuMa npeabasBaaem

KaKkue pelwieHua ncnosab3yem u novyemy MMeHHO UX
Kak nuwem u 3anyckaem Harpy3oyHble cueHapum

Kak aHannsmpyem pesynbraTbl
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Y CYWECTBYHOLLNE PELLUEHWNA

Gatling NMpeumyLlecTsa:

ACUHXPOHHOCTb

[pOoCTOTa HAaNUCAHUA KEMCOB ANA pa3paboTumnKa
NHTerpaumsa c Jenkins

OTAWYHAA BU3YyaIN3aLMA Pe3ynbTaTos

HepocTaTKu:

HeTt TCP 13 Kopobku
CNnoXHOCTU C pacnpenesieHnem Harpyskum B becnaiatHoOM Bepcum




Y CYWECTBYHOLLNE PELLUEHWNA

Apache

NpenmyLiecrBa:
JMeter

MoapeprkmBaeT 60NbLIOE KO/IMYECTBO NPOTOKO/10B
BonblLioe KOMbIOHUTU, HEMNJIOXaA NoAAePHKKa
Hanwnune rpadunueckoro nHtepdenca

HepocTaTKu:

J10CTaTO4HO BbICOKMW MOPOT BXOXKAEHMUSA

Bonee cnoxkHas pa3paboTka HeTpMBMANbHbIX CLeHapueB (cpaBHUBas ¢ Gatling)
[MoBbilleHHOEe NoTpebneHne pecypcos
XML




Y CYWECTBYHOLLNE PELLUEHWNA

Tsung NpenmywiecTsa:

JK30TUKaA Ha Erlang
Moaoaepxneaet 60NbLIOE KOANYECTBO MPOTOKONOB

ACUHXPOHHOCTb (0AMH NOTOK — HECKO/1IbKO NOJ1Ib30BaTENEN)
OTKa30yCTOM4YMUBOCTb

AHanns metpuk OC 13 KopobKu

HepoctaTKu:

Tonbko *nix

OT1cyTcTBUE rpaduryeckon 060104KH
[laneknn ot Hac A3blK

CKpOMHOE KOMbIOHUTH
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Grinder Mpeumywiecrsa:
Jython: He Java,
HO 1 He Python NoaaepskmneaeT 60/bLIOE KOIMYECTBO NPOTOKO/I0B

bonbwaa rtbKocTb HanNnMCaHUA CKPMNTOB
[NpoaBuHyTaa noaaepka HTTP

HepocTaTKu:

BbICOKMI NOpOr BXOXKAEHMUA

HeTt ynobHOro MHCTpyMmeHTa AnA HanMCaHUA CKPUNTOB
OTyeTbl YCTYNAKOT MO KAYeCTBY KOHKYPEHTaM
ManeHbKoe KOMbIOHUTH
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OcTanbHble Locust, FunkLoad : Tonbko HTTP

Loader.io: cKkyaHbi becnnaTtHbIW NaaH
Loadrunner, WebLoad: Bcero 50 «nonb3oBatenemn» B becniatHoOM Bepcum

LoadView, StressStimulus, LoadNinja: TonbKo naaTtHaa BepcuA
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He noeanbHo Gatling

Grinder

Tsung

A vgem cropa ®
“Good Enough”

Apache JMeter
XoTumMm cropa

NaoeanbHO 3aTpaynBaemble CUNbI




Ny TEXHOJIOTUW
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Vert.x

Open-source framework ans nocTtpoeHna peakTUBHbIX pacnpeaeneHHbIX
event-driven npunoxenuu pabortatowmx Ha JVM.

MynbTUA3bIYHBINA, TMOKUN U 3PPEKTUBHBIN UHCTPYMEHT.

N mbl yKe ncnonblyem ero B production.
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[MpunoxeHne — 3710 Habop verticle’os
Verticle — actor-like areHT cuctembl, MnKkpocepsuc
ObuwieHue yepes WKHY: Event Bus
XpaHeHue pacnpegeneHHblx gaHHbIX: Hazelcast, Apache Ignite
n gpyrme

OfE=0

kL
S

wikipedia.org/wiki/Actor_model
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LLIabnoH
PeakTtop

wikipedia.org/wiki/Reactor_pattern

VERT.X

Clients

/

delegate long Workers

Event Loop
(single

thread, non
blocking)

running jobs
&I10

callback

39
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Mynbtin-
PeakTtop

wikipedia.org/wiki/Reactor_pattern

VERT.X

/

Event Loop

delegate long

running jobs
&10

callback

Workers

40
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MPUHUKUNbI NOCTPOEHUA NPUNOKEHUM

Hollywood Principle: don’t call us, we’ll call you

Don’t block me!
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Hollywood Principle — Event-driven

Tanmep
3aMpocC OT K/INEHTA

YyTeHue C AUCKa
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Hollywood Principle — HTTP request handler

{
doSomethingBefore();

server.requestHandler(request -> {
request.response().end("hello world!");

1;

doSomethingAfter();
}
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Don’t block me!

ACUHXPOHHbIN API

3P PeKTMBHOCTb U MacwTabupoBaHue
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PacnpegeneHHble gaHHble
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PacnpegeneHHble gaHHble

key-value

vertx.sharedData().getAsyncMap("mymap", res -> {
if (res.succeeded()) {
var map = res.result();
map.put("foo”, "bar", resPut -> {
if (resPut.succeeded()) {
System.out.printIn("The value is stored cluster wide");

}
1;
;
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PacnpegeneHHble gaHHble

key-value

vertx.sharedData().getAsyncMap("mymap", res -> {
if (res.succeeded()) {
var map = res.result();
map.put("foo", "bar"”, resPut -> {
if (resPut.succeeded()) {
System.out.printIn("The value is stored cluster wide");

}
1;
;
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PacnpegeneHHble gaHHble

key-value
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PacnpegeneHHble gaHHble

key-value

MOHUTOPbI




~NY VERT.X

MY.GAMES

PacnpegeneHHble gaHHble

key-value
MOHUTOPbI

CHETYUNKHU
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Vert.x

OTAnYHbIN BbIOOP ANnA adpPeKTMBHOM PaboTbl 60O/bLLIOrO KONMYECTBA
3K3eMNAAPOB Harpy304HbIX CLLEHapM1eEB.




Ny TEXHOJIOTUW

MY.GAMES

Mpo6bnema: Callback Hell

sharedData.getCounter("mycounter”, resultl -> {
if (resultl.succeeded()) {
resultl.result().addAndGet(stats.longValue(), result2 -> {
if (result2.succeeded()) {
System.out.printin("Incremented to " + result2.result());




Ny TEXHOJIOTUW

MY.GAMES

Mpo6bnema: Callback Hell

sharedData getCounter("mycounter”, resultl -> {
if (resultl.succeeded()) {
resultl.result().addAndGet(stats.longValue(), result2 -> {
if (result2.succeeded()) {
System .out.printin("Incremented to " + result2.result());
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Mpo6bnema: Callback Hell

Quasar?

alleluniverse.co/quasar/
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Mpo6bnema: Callback Hell

Quasar

Project Loom

openjdk.java.net/projects/loom/
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Mpo6bnema: Callback Hell
Quasar
Projecttoom

Kotlin Coroutines + Suspend Functions
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Mpo6bnema: Callback Hell

//Kop wypuabtika Vert.x + Java

sharedData.getCounter("mycounter”, resultl -> {
if (resultl.succeeded()) {
resultl.result().addAndGet(stats.longValue(), result2 -> {
if (result2.succeeded()) {
System.out.printin("Incremented to " + result2.result());
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TEXHOJ1OI'NA

PeweHune: Suspend Functions

//Kop, 3aeposere-ueneseka Vert.x + Kotlin

“» val resultl = vertx.sharedData().getCounterAwait("mycounter")
“» val result2 = resultl.addAndGetAwait(stats.toLong())
printIn("Incremented to Sresult2")

64
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DSL

Jlambabl ¢ npMeMHUKamm
PYHKUMU-pACLLINPEHUA
[lceBAOHUMbBI TUNOB

Ncnonb3oBaHme namba BHe CKOOOK meToaa
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HEISEN

// 2018 Piter

UBaH Ocunos

2018.heisenbug-piter.ru
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Kotlin
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Kotlin

Coroutines + Vert.x

Suspend Functions
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Kotlin

Coroutines + Vert.x
Suspend Functions

DSL
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Kotlin

Coroutines + Vert.x
Suspend Functions

DSL

Hype!
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Kakue npoeKTbl Mbl TECTUPYEM

Kakue TpeboBaHuMa npeabasBaaem

KaKkue pelwieHua ncnosab3yem u novyemy MMeHHO UX
Kak nuwem u 3anyckaem Harpy3oyHble cueHapum

Kak aHannsmpyem pesynbraTbl
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[MJ1AH

KaKkne npoeKTbl Mbl TECTUPYEM

Kakne TpeboBaHuMs npeabaBasem

Kakne peweHna ncnonbyem n no4emy MMeHHO UX
Kak nuwem u 3anyckaem Harpy3ouHble CLueHapum

Kak aHannsmpyem pesynbraTbl

73
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TRUE STORY

Prerequisites

KoHdurypaums
ABTOpU3aumA
[lpoTOKON

Mopgenb — gaHHble UTPOKa
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TRUE STORY

NMpodunb HarpysKku

MeTpUuKKM 3anpocos
O NnTenbHOCTb ceccmnm

boesaa b/l
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Talk is cheap. Show me the code.

Linus Torvalds
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.S‘}

TRUE STORY

val session = user.login()
with(session) {
repeat(10) { request { BuyRequest(CRYSTALS, 10) } }

if ('model.quests.contains(SOME QUEST)) {
request { TakeQuestsRequest(SOME QUEST) }

}
request { CheatRequest(Cheat.SetQuestCounter, SOME_QUEST, 1000) }

request { CompleteQuestRequest(SOME QUEST) }

while (model.currencies[GOLD].value < 100) {
request { StartMissionRequest(1, 1, SPARROW) }
val flight = waitForEvent<StartMissionEvent>().flight_id
request { CompleteMissionRequest(flight) }
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TRUE STORY

val session = user.login()
with(session) {
repeat(10) { request { BuyRequest(CRYSTALS, 10) } }

if ('model.quests.contains(SOME QUEST)) {
request { TakeQuestsRequest(SOME QUEST) }

}
request { CheatRequest(Cheat.SetQuestCounter, SOME_QUEST, 1000) }

request { CompleteQuestRequest(SOME QUEST) }

while (model.currencies[GOLD].value < 100) {
request { StartMissionRequest(1, 1, SPARROW) }
val flight = waitForEvent<StartMissionEvent>().flight_id
request { CompleteMissionRequest(flight) }

84




~y

MY.GAMES

.S‘}

TRUE STORY
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TRUE STORY

val session = user.login()
with(session) {
repeat(10) { request { BuyRequest(CRYSTALS, 10) } }

if ('model.quests.contains(SOME QUEST)) {
request { TakeQuestsRequest(SOME QUEST) }

}
request { CheatRequest(Cheat.SetQuestCounter, SOME_QUEST, 1000) }

request { CompleteQuestRequest(SOME QUEST) }

wkile (model.currencies[GOLD].value < 100) {
request { StartMissionRequest(1, 1, SPARROW) }
val flight = waitForEvent<StartMissionEvent>().flight_id
request { CompleteMissionRequest(flight) }
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scenario {
story {
type = "TrueStory“
config { iterations = 100500 }
}
authentication {
strategy {
type = "existing”
range {
offset = 11000001
limit =3
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MY.GAMES

scenario {
story {
type = "TrueStory“
config { iterations = 100500 }

}
authentication {
strategy {
type = "existing”
range {
offset = 11000001
limit =3
}
}
}
rps = 1.0f
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class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.()\; Action().execute(session)
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class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.()\; Actior ().execute(session)




~y

MY.GAMES

TRUE STORY

class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.S.; Action().execute(session)

)

enum class Action(
val weight: Float,
val execute: suspend Session<Model>.() -> Unit
) {
“%  Buy(3, { request { BuyRequest(CRYSTALS, 10) } }),
‘% PvE_Mission(7, {/* ... */ }),
%  TakeQuest(1, {/* ... */}),

// and so on...
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TRUE STORY

class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.S.; Action().execute(session)

)

enum class Action(
val weight: Float,
val execute: suspend Session<Model>.() -> Unit
) {
“%  Buy(3, { request { BuyRequest(CRYSTALS, 10) } }),
‘% PvE_Mission(7, {/* ... */ }),
%  TakeQuest(1, {/* ... */}),

// and so on...
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TRUE STORY

class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.S.; Action().execute(session)

)

enum class Action(
val weight: Float,
val execute: suspend Session<Model>.() -> Unit
) {
“%  Buy(3, { request { BuyRequest(CRYSTALS, 10) } }),
‘% PvE_Mission(7, {/* ... */ }),
%  TakeQuest(1, {/* ... */}),

// and so on...

ccmpanion object { operator fun invoke() = random.pick(values()) { a -> a.weight } }
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TRUE STORY

class TrueStory(config: Configuration) : Story<Model>({ user ->
%  val session = user.login()
repeat(config.value("iterations")) {

.S.; Actior ().execute(session)

)

enum class Action(
val weight: Float,

val execute: suspend Session<Model>.() -> Unit

“%  Buy(3, { request { BuyRequest(CRYSTALS, 10) } }),
‘% PvE_Mission(7, {/* ... */ }),
%  TakeQuest(1, {/* ... */}),

// and so on...

companion object { operator fun invoke() = random.pick(values()) { a -> a.weight } }




ES

3ATNYCK CLULEHAPUEB




ES

3ATNYCK CLULEHAPUEB




3ATNYCK CLULEHAPUEB
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3ATNYCK CLULEHAPUEB




Ny [MJ1AH
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KaKkne npoeKTbl Mbl TECTUPYEM

Kakne TpeboBaHuMs npeabaBasem

Kakne peweHna ncnonbyem n no4emy MMeHHO UX
Kak nuwem u 3anyckaem Harpy3ouHble CLueHapum

Kak aHannsmpyem pesynbraTbl
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Kakue npoeKTbl Mbl TECTUPYEM
Kakue TpeboBaHMA npeabasasem
Kakue pelueHua ncnonb3yem u noYyemy MMeHHO MX

Kak nuiwem 1 3anyckaem Harpy3odHble cueHapum
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Prometheus
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Prometheus




A\ VAVAIZE
PE3YJ/IbTATOB




~NY A\ VAVAIZE
PE3YJ/IbTATOB

Grafana
CCu
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Grafana
Latency

A\ VAVAIZE
PE3YJ/IbTATOB

Latency [1 minute delta]: 98%

225s
200s
2020-10-29 00:51:20
= ShowEntryPointsRequest: 600 ms
= AppendEntryPointRequest: S50ms
1.75s MsgRegFriendsRequest: 26ms
GetlnvitesRequest: 26ms
== MsgLoadChunksRequest: 26ms
== GetGuildFullinfoRequest: 25ms
1.50s == MsgCompleteMissionRequest: 25ms
MsgStartSoloMissionRequest: 25ms
- MsgBuyRequest: 25ms
= MsgGetStoresRequest: 25ms
125s MsgGetFullPlayerinfoRequest: 25ms
— MsgReceiveMailRequest: 25ms
GetBattlePassRewardsRequest: 25ms
— MsgSendMailRequest: 25ms
1.00s — MsgOpenLootBoxRequest: 25ms
= SendGuildChatMessageRequest: 25ms
MsgGetFriendsRequest: 25ms
= MsgCombineCardsRequest: 25ms
750 ms = MsgStartWorldCoopRequest: 25ms
= MsgRecycleltemRequest: 25ms
MsgsStartFriendsCoopRequest: 25ms
= GetGuildChatMessagesRequest: 25ms
500 ms - Msgl sest: 25ms
i = ReroliContestPromoShipsRequest: 25ms
o A —— o - — . - A\ —y s A A s A T s — —tt - = MsgDailyBonusRequest: 25ms
i :t*;&za‘f::t:jﬂti:ztftt' = o B e B e o=
250 ms A = MsgCompleteQuestRequest: 25ms
MsgResurrectRequest: 25ms
MsgChallengelnfoRequest: 25ms
=S — — - N - =} Y T AT = - MsgSetupSiotRequest: 25ms
Os = MsgUpgradeltemRequest: 25ms
22:10 22:20 22:30 22:40 22:50 23:00 2310 23:20 23:30 23:40 23:50 00:00 00:10 00:20 00:30 00:40 00:50 — GetGuildinfoRequest: 25ms
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PE3YJ/IbTATOB

Prometheus
JMX
Grafana

... CBON MHCTPYMEHT A1 CPAaBHEHMA
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lNpaBuna cpaBHeHUA

CpaBHuBaem N un (N-1) 3anycku
[lonyCTUMbIM NPOLEHT OTK/IOHEHUA (x3)
[lonyctumoe 3Ha4YeHmne oTKAoHeHuA (x3)

JonycTumbii AMMUT (Konnyectso oLnboK)




~y

MY.GAMES
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PE3YJ/IbTATOB

AnepTbl

[Alerting] [Space Justice] Too many errors
Space Justice: konu4ecTeo ownbok pacTeT cnmwkom bbicTpo
@3  total: 300.6012446819732
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LLUATI 3A WWATOM Ny
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3anyck: Jenkins, Docker,
Ansible
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LLUATI 3A WWATOM Ny

MY.GAMES

3anyck: Jenkins, Docker, MeTpukun: Prometheus
Ansible
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LLUATI 3A WWATOM Ny

3anyck: Jenkins, Docker, MeTpukun: Prometheus AHann3: Grafana, cpaBHeHwue,
Ansible anepTobl
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Y HTO NMNOJIYHUNNOCb
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BbicTpada pa3paboTka 6i1arogapa MCNO/Ib30BAHMIO MPUBbLIYHOIO CTEKA
Hepoporas nogaep»KKa 3a c4eT MaKCMManbHOM aBTOMATU3aLMUN
[Mpodunab Harpy3kKM makcumanbHO 61130K K boeBomy

CueHapuum nuwyt QA

MOHO TECTUPOBATb HE TO/IbKO Ha HArpy3Ky




@ HTO NONYHNJTOCH
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~NY HTO XOTUM
YZIYHWATDB

NHCTPYMEHT CpaBHEHMUS

DSL — HeT npeaena coBepLUeHCTBY




Y NTOIO

MY.GAMES

[nasa 6oATcA, pyku genarot
QA + Vert.x + Kotlin Coroutines

[MpocTbie, MOwWHbIE N 3PPEKTUBHbBIE CLLEHAPUU
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AHTOR NMOUKOC

bac-rutapuct n Java-nporpammuct B og4HOM sinue

potsyus@corp.mail.ru



CIMACUBO!



