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060 MHe

. 3aHuMawcb backend-pa3paboTkonm Ha Java,
Kotlin n Spring

. Jwonw Linux, Docker mn Kubernetes

. Cnukep KoHoepeHuun JPoint, HighLoad++ etc
PyctaMm KypamuwunH

Java Team Lead
MAGNIT TECH



0 yeM nonpeT peuyb

BBegeHne B MOHUTOPWUHI

Micrometer u Actuator
[IpaKTUKa pa3paboTKM KACTOMHbIX MeTPUK Ons
Nawboppbl B Grafana nm ocobeHHocTn PromQL

Pa3bop nonyngapHbIX OWUBOK



1. BBegpeHne B MOHUTOPUHT

CoBpeMeHHbIn MoHUTOpUHr JVYM un Spring Boot MukpocepBucos



TUnoBon CTEK MOHUTOPUHrA

n Micrometer - dacap Hapg KINMEHTaMU o
UMHCprMeHTMpOBaHMH. SLF4J pna observability

Spring Boot Actuator - mMopgynb
npegocTaBNAWWNMNA FOTOBble K MCMNOJNIb30BaHUK
SQHOMNOWHTHI ON9 MOHUTOPWHra

I

Prometheus — 6a3a pgaHHbIX Ong cbopa, XpaHeHUa u
aHann3a MeTpPUK B peasibHOM BpPEMEHMU

v Grafana — nnatdopma Ongd BuM3yanmslauuu,
MOHUTOPWHIra M aHannm3a paHHbIX
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OCHOBHble MEeTPUKWN

- Latency: cpepgHune 3apepxku B obpaboTke HTTP-
3anpocoB B pa3pe3e REST endpoints

* RPS: kon-Bo HTTP-3anpocoB B eAuWHULY BPEMEHMN Ha
KOHKpeTHble REST endpoints

- Status Code: pacnpepeneHne Kon-Ba CTaTyC-KOAOB
HTTP B pa3pese REST endpoints

- Logs: pacnpepeneHne nor-sanucen no TunaMm coobleHuN
(error, warn, info), wucnonb3ysa LogQL



[I[penctaBneHne B Prometheus

METpMKa

http_server_requests_seconds latency HTTP-3anpocoB

http_server_requests_seconds_count
KonnyectBo HTTP-3anpocos

http_server_requests_seconds_sum CYMMapHoe BpeMd 06paboTKu 3anpocos

rate( B pa3pe3e endpoint
http_server_requests_seconds_count
{uri="/api/orders"}[1m]

)



NHTepecHbin ¢aKT npo LogQL #1

Jlorm MOXHO arpermpoBaTb KaK MeTPWUKW, cYUTaTb
KONMYEeCTBO OWWBOK, CTPOUTb pacnpepeneHns u
ONHAMUKY 6e3 M3MeHeHud Kopa MNpUoXeHus

MoXHO M3BNeKaTb CTPYKTYpPY U3 “cbiporo” TekcTa
json, regexp n ¢opMaTupoBaHue MNO3BONAANT
BbigennTb lLogger, Tun OWWOKW W Apyrue nons
NPsAMO B 3anpoce

[lofly4aeM TON nNpobneM B cucTeMe, rpynnupoBKa Mo
logger n short_message noKa3biBaeT KaKue OWNOKW
NPoONCXOoOdAT Yalle BCero M rge MckaTb npoobnemy



NHTepecHbin ¢aKT npo LogQL #2

sum by(logger_name, short_message) (
count_over_time(
{cluster="prod", namespace="mm-core-bff", container="mm-core-bff", level="error"}
| json
| line_format "{{.logger_name}} | {{.message}}"

| error!="JSONParserErr"
| regexp ""(?P<loggerName>["|]+)\\|(?P<short_message>[":|]{1,45})"
[10m]
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NHTepecHbin ¢aKT npo LogQL #2




NHTepecHbin ¢aKT npo LogQL #2

| line_format "{{.logger_name}} | {{.message}}"
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NHTepecHbin ¢aKT npo LogQL #2

| error!="JSONParserErr"
| regexp "~(?P<loggerName>["|]+)\\|(?P<short_message>[":|]{1,45})"
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NHTepecHbin dpakT npo LogQL #3

Graph /\ Showing only 20 series = Show all 41 Lines Bars Points Stacked lines Stacked bars
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{logger_name="com.kazanexpress.api.feign.handlers.DefaultExceptionHandler", short_message=" Method DeliverylnfoFeignClient#getClosestDel"}
{logger_name="com.kazanexpress.api.feign.handlers.DefaultExceptionHandler", short_message=" Method GiftinfoFeignClient#getGiftinfo() res"}
{logger_name="com.kazanexpress.api.feign.handlers.DefaultExceptionHandler", short_message=" Method GraphglFeignClient#executeQuery(Graph"}
{logger_name="com.kazanexpress.api.feign.handlers.DefaultExceptionHandler", short_message=" Method MagnitAccountClient#getShortDataByMag"}

{logger_name="com.kazanexpress.api.feign.handlers.DefaultExceptionHandler", short_message=" Method OdsApiService#getZoneCoveragelnfo(Dou"}




Actuator ymeeT 6onblie, 4yeM KaxeTca #1

lll @ T~TDB+T INTER




Actuator ymeeT 6onblie, 4yeM KaxeTca #1

@
lll @ T~T DB+T INTER

@\

T DB

T INTER




MeTpunKn 3anpocoB B 6a3y pAaHHbLIX

MeTpMKa

spring_data_repository_invocations KosM4ecTBO Bbl30BOB MeTOAOB Spring
Data peno3uTopues

spring_data_repository_invocations gpems BbinonHEHUS MeTOLOB
_seconds peno3utopues (latency)

spring_data_repository_invocations KOAM4YecTBO BbI3OBOB METOO0B
seconds_count

spring_data_repository_invocations cyMMapHoe BPEMS BbIMOJIHEHUS
_seconds_sum

17



MeTpukn http kKnneHTOB

MeTpMKa

http_client_requests_seconds latency HTTP-knneHTOB

http_client_requests_seconds_count
KonnyecTtBo ucxopdauwmx HTTP-3anpocoB

http_client_requests_seconds_sum CYMMapHoe BpeMd BHeWHWUX BbI3OBOB

18
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II. Micrometer n
Spring Boot Actuator

3aBog No NPOM3BOACTBY MeTPWK nopd KanoToM Spring Boot



Y10 Takoe Micrometer

« Micrometer - vendor-neutral dacap pgnd
NONYNApPHbLIX CUCTEM MOHUTOpPWUHra. 310 SLF4J png
MOHUTOPWUHIa

* lHTErpupyeTca c MNONynsapHbMW GpenMBOPKaMK :
Spring, Quarkus, Micronaut

- [loppnepxnBaeT nybnukauuw MeTpuk B Prometheus,
Datadog, Dynatrace, Graphite, Influx, New Relic
W MHOruMe ppyrue



Micrometer nog KanoToM

Micrometer unHTerpupyetcd c.JVM 4yepe3s Java
Management Extensions (JMX), Java Flight Recorder
(JFR), Garbage Collector Logs u Runtime API

« CopepknT WHCcTpyMeHTanbHble SPI (Service Provider

Interface) pna nopgepXKm pasfiM4yHbIX CUCTEM
MOHUTOPWHIa

 IMeeT "peTekTop nays", KOTOPbIN MCNONb3YET
LatencyUtils pna kKoMmneHcauwuwn "coordinated
omission" - poOnNoONMHUTEeNnbHOW 3agepXknm m3-3a nays GC
N npoueccoB BHYTpuM VM, KOTOpble 3aHMKXAWT METPUKW



YTo Takoe coordinated omission

Mbl oyMaeM, 4YTO W3MepdeM peasibHOe BPEMA OTBETA
CUCTEMb

Ha caMoM pene maMepdeM BpeMd OTBeTa TOJIbKO

Torpa, Korgpa cucrteMa yxe “B COCTOAHUW
oTBeYyaTb”

“nponyueHHbie” 3anpochl - 3To U ecTb coordinated
omission



Gil Tene - "How NOT To Measure Latency”

Duration by Percentie Distribution

Corrected for

e ***Coordmafed 7
MAS / / Uncorrecfed




Onoy ¢opMmpoBaHNA MeTpPUK

1. Application code

Counter counter = Counter.builder("http.client.requests") <://:>
.tag("client”, "billing")

.description("Number of HTTP client requests")
.register(meterRegistry);

= | L

- 2. Micrometer API

| ( Counter.builder() 1 [ Timer.builder() 1 ' Gauge.builder() 1 ( Stavg 1

N 4 . s

:

24



S, MeterRegistry (MeTpuka co3naérca u ynpasnaerca uepes registry)

Cobupaet Meter.Id
« name = "http.client.requests”
« tags = ["client=billing"]
» baseUnit = ... 0
« description = ...

: l : MeterFilter

e Mporousier Meter.ld V [ e e il P MOKET UIMEHATL UMA METPUKM

yepes MeterFilter * MOXeET A06aBUTL/UIMEHUTD Tery

MoxeT 3apatb baseUnit/description

MOXeT ynpasnatb

}

\ rucrorpammamm/nepueHTUNAMM
lMpoBepsieT, eCTb Nu yxe Q * MOXET NPUHATL UK OTKNOHUTL METPUKY
meter ¢ Takum id N

fo 3
Cozpaér backend-specific @ L
peanusauyuio meter Y R’

S I T p——— | ACCEPT | DENY
METPHKa paspeweHa METPUKA OTKNOMEHA

|
|
— — (scaspauiaerca NoopMeter)

\

Knapér meter Bo BHyTpeHHee g
XpaHunuuye registry

2

Boaepawjaer cywecTeyiowmn "y
W1 HOBbLIK Mmeter R.:/ <
B NpUNoXeHue

25



Onoy dopMMpoOBaAHNA METPUK

4. Meters (yuvsepcansibie Tunsi)

| ] 3 7
Counter | Timer Gauge ‘ DistributionSummary | LongTaskTimer

5. Backend-specific registry

(aganTep NOA KOHKPeTHYIO CHCTeMY MOMNHTODUHIA)

PrometheusMeterRegistry DatadogMeterRegistry OtlpMeterRegistry GraphiteMeterRegistry AtlasMeterRegistry

6. Monitoring systems

‘ . OoTLP o, 4
. — Prometheus a4 Datadog ,‘% (OpenTelemetry) Graphite Atlas

26




Micrometer API

« Meter - nHTepdenc pna cbopa MeTpuk. Peanusauun:
Timer, Counter, Gau%e, DistributionSummary,
LongTaskTimer, FunctionCounter, Functionllimer,

n TimeGauge

« Tags - METKWU, KOTOPble MOXHO MNpucBaMBaTb MeTPUKaM, YTOObI
pa3nMyaTb WX MO KakKoMy-Nnnbo KPUTepuw, HanpuMmep, no
DErMoHYy WM Bepcun cepsepa

« Meters B Micrometer cos3pgawnTca N XpaHATCA
B MeterRegistry. Kaxpaa nopgepxunBaeMas cucTeMa
MOHUTOPUHTa uMeeT peanunsauynt MeterRegistry. Cnocob
CO3[0aHNSA peecTpa pasnnyaeTcd ONd KaxOooun peannsauunn



MeTpuka n Ternu

Metric Value

28



Bugbl cdyetynkos: Counter

« Counter - 3T0O MOHOTOHHO YyBenM4YnBawIlaAACH
MeTpuKa, KoTopas MUcnonb3yeTcd ON9 OTCnexmBaHuU4
KONMMYECTBEHHbLIX 3HAYEHUN, TaKUX KaK KONIMYEecTBO
3aMpocoB K cepBepy, OWWBOK unu nwbbiX OPpYyrunx
COOGbITUN, KOTOPble MOXHO MNOACYUTATb

* [[pocTOoTa: [lpegHa3Ha4dYeH TONbKO An4
MHKPEMeHTUpoBaHNUA, He NoagepXmBaeT YMeHblieHue

* icnonb3oBaHne: lpeaneH ang OTCNeXMBAHUA
COObLITUN, KOMNMYECTBO KOTOPbIX CO BPEMEHEM pacTeT



Counter

. ‘ &

1 @RestController
2 public class HelloController {

private final Counter counter;

public HelloController(MeterRegistry registry) {
this.counter = Counter.builder("hello.requests.count")
.description("Total number of Hello requests")

.tags("hello", "counterexample")
.register(registry);

@GetMapping("/hello")

public String handleRequest() {
counter.increment();
return "hello";




Buagbl cyeTuynkKoB: Gauge

« Gauge — 3TO MeTpWUKa, KoTopaa npepcrtaBndeT cobou
MFTHOBEHHbIN CHUMOK HEKOTOPOro YMUCNOBOro 3HayeHus.
JTO MOXEeT OblTb KOMNYEeCcTBO 3JIEMEHTOB B KOJIEKUWN,
3Ha4yeHne TeMmnepaTypbl, 06bEM NaMATM N T.0.

e [MOKOCTb 3Ha4yYeHUA: 3HadeHMe MOXeT KakK
yBenn4ymBaTbCHd, TaK N YMEHbllaTbCH

* [Ipamaa 3aBucuMocTb: YacTo Gauge cBA3aH C 0b6bEKTaMU
NN nepeMeHHbIMWU, OTCNexmBasi UX TEKYllee COCTOsSAHUuE



000
1 @RestController
public class ListController {

private List<String> list = Collections.synchronizedList(new LinkedList<>());

public ListController(MeterReagistry registry) {
Gauge.builder("list.size", list, List::size)
.description("The size of the list")
.register(registry);

@GetMapping("/add")

public String addItem() {
list.add("item");
return "Added item, list size now

+ list.size();

@GetMapping("/remove")
public String removeItem() {
if (!list.isEmpty()) {
Llist.remove(0);

}

return "Removed item, list size now

+ list.size();




Buabl cyeTymkoB: Timer

 Timer — _9TO0 CHETHMK And W3MepeHuda AOJNUTENIbHOCTN
onepaunin N 4acCcToThbl UX BbBINMOJTHEHUA

* I3MepeHne BpeMeHu BbINOAHEHUSA: Timer n3aMepsdeT
ONNTEeNbHOCTb Onepauun B HAHOCEKYHOax wu
aBTOMaTU4YeCKWN arpervmpyeT pgaHHble 0 BPEMEHMU
BbIMOJIHEH NS

« KonnyecTtBo M 4yacTtoTa: [loMumo pnutenbHocTw, Timer
TaKXe NnoAc4YuTbiBaeT KONMWYECTBO MPONU3BEAEHHbIX 5
onepaunn, 4YTO MO3BOJIAET U3MEpPATb 4YacTOTYy COBbLITUNU



@RestController
2 public class HelloController {

private final Timer responseTimer;
public HelloController(MeterReaistry registry) {
this.responseTimer = Timer.builder("hello.response.time")

.description("Time taken to return a response")

.register(registry);

@GetMapping("/hello")

public String handleRequest() {

return responseTimer.record(() -> {
try {
TimeUnit .MILLISECONDS. sleep( )2
} catch (InterruptedException e) {
Thread.currentThread( ). interrupt();

g

return "hello";

});




Bugbl c4eTUYNKOB:
DistributionSummary

« DistributionSummary — 3TO MHCTPYMEHT gnga cbopa_
CTAaTUCTUKWN NO pacnpegeneHn U3MepdaeMblX 3HaYeHUu

 DistributionSummary - nomoraeT 3pPeKTUBHO
pa3rpysnmtb pecypcol Prometheus-cepBepa nNoToMy 4TO
ncnonb3yeT arperauui OaHHbIX

« COOp cTaTUCTUKN: ABTOMaTWUYeCKW paccyYUTbiBaeT
cpeoHee, CyMMYy, MaKCUMyM W AQpyrme ctaTUcTU4YecKwue
napamMeTpbl. MoXeT ObITb HaAacTpPoeH ONd aBTOMAaTU4YeCKOro
noacyeTa KBaHTWIeM U QOCTPOEHUA TUCTOrpaMMm
pacnpepeneHna 3Ha4vYeHuUin



Distribution Summaries

private final DistributionSummary payloadSize;

public OrderService(MeterRegistry registry) {
this.payloadSize = DistributionSummary.butilder("http.response.size")
.description("Response payload size")
.baseUnit("bytes")
.publishPercentiles( )
.register(registry);

}

public List<OrderDto> getOrders() {
List<OrderDto> result = loadOrders();

payloadSize.record(estimateSize(result));

return result;




Distribution Summaries

. Kakne MeTpukn nogasngawtcd B Prometheus:

http_response_size_count
http_response_size_sum
http_response_size_max
http_response_size{quantile="0.95"}



Tern He b6ecnnaTHbl Ans
Prometheus [ &

« Kaxabl YHUKanbHbIN Habop TeroB cO34aeT OTAENbHYK
METPUKY, 4YTO NPUBOAUT K YBESIMYEHUH KONU4YecTBa
BPEMEHHbIX PAOOB

« TakuM obpa3oM, YyBeNMYeHne KOoSIM4ecTBa 3HAYEHUWU
TeroB NpuBOANT K 3KCNOHEHUWanbHOMY POCTY
OAHHbIX, KOTOPble AO0J/IXHbl ObITb COXPaHeHbl B
Prometheus



OueHKa KoOJ1-Ba BpPEMeHHbIX PSAAOB
B Prometheus

http_requests_total{method="GET", status="200"}

Kon-Bo Tteros 3Ha4yeHuA Teros Kon-Bo BpemeHHbIX
paaos

0 1
1 (method) GET, POST 2
2 (method, status) GET, POST, 200, 404 4

39



Kak youtb Prometheus 3a 5 MUHYT

[lobaBNnATb OAMHaAMUW4yecKWe 3Ha4yYeHUd N3 3anpoca
USEPId requestld, sessionld BbIFrMAAAT MNONE3HO,
HO 3TO cOo34aeT HOBble BPEMEHHble pPAAbl HAa KaXAabiw
3anpoc

* licnonb3oBaTb “cbipble” 3Ha4vyeHud 6e3 arperauum
3HAMOWHTOB C napameTpamu, email, UUID, yto
NPUBOANT K HEKOHTPOJINPYEMOMY pOCTy canlnallty

 He pymaTb 0 KoOun4yecTBe KOMOMHAUNN - KaXabliy
HOBbIM tag YMHOXaeT KONMYecTBO BPEMEHHbIX PAOOB



NnHamnyeckun URL B TI3rax

@Component
@RequiredArgsConstructor
public class HttpMetricsFilter extends OncePerRequestFilter {

private final MeterRegistry meterRegistry;

@Override
protected void doFilterInternal(HttpServletRequest request,

HttpServletResponse response,
FilterChain filterChatin)
throws ServletException, IOException {

String uri = request.getRequestURI();

Counter.builder("http_requests_total")
Ltag("uri", urti)
.tag("method", request.getMethod())
.register(meterRegistry)
.increment();

filterChain.doFilter(request, response);




NnHamnyeckun URL B TI3rax

urt = request.getRequestURI();




Kak cnomatb cardinality B 6u3Hec-
MeTpukKax

@Service
@RequiredArgsConstructor
public class PaymentMetricsService {

private final MeterRegistry meterRegistry;

public void recordPayment(String orderId, String email, String externalStatus)

Timer.builder("payment_processing_seconds")
.tag("orderId", orderId)
.tag("email", ematil)
.tag("externalStatus", externalStatus)
.register(meterRegistry)
.record(() -> processPayment(orderId));

}

private void processPayment(String orderId) {

}

43



Kak cnomatb cardinality B 6u3Hec-
MeTpukKax

.tag("orderId", orderId)

.tag("email", ematil)
.tag("externalStatus", externalStatus)




Actuator

AKTyaTop — 3TO
MexaHun4yeckoe
YCTPOWUCTBO.
AKTyaTopbl MOTryT
npespawaThb
Hebonblioe
OBNXEeHne B
3HaYyuTeNbHOE

I ==
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YTo Takoe Actuator

Actuator gaBngeTcd OOHUM N3 KIHYEBbIX
MHCTPYMEHTOB MOHUTOPUHra Spring Boot. OH
npegocTtaBnsgeT Production-ready Features, KoTopble
NOMOrawT BaM MOHUTOPWUTb Balle NPUNOXeHue 4yepes
HTTP nnn JMX

BKJIWYaeT B cebd psan BCTPOEHHbIX
actuator endpolnts n no3BonsgeT BaM O06aBAATH
cBou cobcTBeHHble. Hanpumep, GET
[/actuator/prometheus ny6nukyeT MeTpukn Ang
Prometheus



MeTpukn pgocTynHble 4yepes

Actuatonr

« JVM Metrics

« System Metrics

« Application Startup Metrics
 Logger Metrics

« Task Execution and Scheduling
Metrics

« JMS Metrics

« Spring MVC Metrics

« Spring WebFlux Metrics
« Jersey Server Metrics
« HTTP Client Metrics

« Tomcat Metrics

« Cache Metrics

Spring Batch Metrics
Spring GraphQL Metrics
DataSource Metrics
Hibernate Metrics

Spring Data Repository
Metrics

RabbitMQ Metrics

Spring Integration Metrics
Kafka Metrics

MongoDB Metrics

Jetty Metrics

Redis Metrics

https://docs.spring.io/spring-boot/reference/actuator/metrics.html#actuator.metrics.supported
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Grafana Drilldown (ex. Met

Grafana

Home

Bookmarks

Starred
Dashboards
HEWIEES

Snapshots

Library panels
Shared dashboards
Explore
Drilldown @ % New!
Metrics

Logs

Profiles

Alerts & IRM

Connections

Administration

{9~ Home > Drilldown > Metrics > All metrics

Data source ()
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II11. lpakTunka
Ppa3paboTKNM KaCTOMHbIX
MEeTpPUK Ans



. Cywuratb
2 METPUKY
In-place

Hanucatb
aHHOoTaUuIo U
cyuTaTb
METPUKY B acnekTte
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OcHoBHble nmopaxoAbl K pa3paboTKe
MeTPUK

* I3aMepeHne in-place: "Ha MecTe", TaM rge BaM
HYXHO B Kope ucnonb33oBaTb Counter, Gauge, Timer

nm T.n. (cMm. npepbigywuin pasgpen)

« I3MepeHue kak acnekT (AOP): pa3paboTka
aHHOTauuWn W acrnekTa ON49 NpoBedeHue N3MepeHuin B
pa3nnyHbiX 4acTax Spring Boot npunoxeHus



Moyemy He npodaWNIUHI WAW aHanNnW3 [aMnoB

= - "
Ay

.

gon W'y’ A

% LNCTOT CEHA =
[IPUAOXEHHE

&
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PaccnedosaHue 0OutOfMemoryError

« Hekoe API uMeeT MHoXecTBO endpolnts, KoTopble
BO3BpallalT CNMUCKW CYIHOCTEeWN

« Bo3HMKNa noTpebHocTb cpenaTtb rpa¢ukm B Graftana,
KoTopbie 6bl MOrM OTBETUTb Ha BOMPOCH Ha KaKUX
endpolnts BO3BpalWawTCs caMble 60nblie CAUCKU U
KTO 3@ HUMWU MNPUXOOUT



AHHOTaAUNA AN pa3MeTKW
n3mepsemMblXx MeToaoB

o0e0

1 @Target(ElementType.METHOD )
2 @Retention(RetentionPolicy.RUNTIME)

3 public @interface MeasureSizeOfList {

o4



AcneKT, nepexBaTbiBawwmn MeasureSizeOfList

1 @Aspect
) @Component
@RequiredArgsConstructor
public class AspectMeasuringSizeOfList {

private final MeterRegistry meterRegistry;

@Around("@annotation(MeasureSizeOfList)")

public Object measureSizeOfList(ProceedingloinPoint joinPoint) throws Throwable {

Object result = joinPoint.proceed();
if (result instanceof BaselistDto<?> list) {
HttpServletRequest request = ((ServletRequestAttributes)
RequestContextHolder.currentRequestAttributes()).getRequest();

String sourcelp = request.getRemoteAddr();

meterRegistry.counter("list_endpoints_size", "source_ip", sourcelp).increment(list.getItems().size())

return result;




[Ipumep U3 MNPAKTUKU:
AHanu3 [@Transactional MeToo0oB U
CRUD-onepayuu c b/

« HauTn camble gnuTenbHble [@Transactional-MmeTonbl

« CTaTNCTUKA no (©@Transactional-meTopgam nm CRUD-
onepaunamMm c¢ bl
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AcnekT, u3aMepswwWUin
OJINTEeNbHOCTb
@Transactional-
MEeTOaO0B

@Aspect
2 @Component
public class TransactionalTimerAspect {

private final MeterRegistry meterRegistry;

@Autowired
public TransactionalTimerAspect(MeterRegistry meterRegistry) {
this.meterRegistry = meterRegistry;

@Pointcut("@annotation(org.springframework.transaction.annotation.Transactional)"

publiC volwd transactionallMethods() 1

}

@Around( "transactionalMethods()")

public Object measureMethodExecutionTime(ProceedingloinPoint pjp) throws Throwable {
MethodSignature signature = (MethodSignature) pjp.getSignature();
String methodName = signature.getMethod( ).getName();

Timer.Sample sample = Timer.start(meterRegistry);
try {
return pjp.proceed();
} finally {
sample.stop(Timer.builder("transactions.timer")
.description("Duration of transactional methods")
.tags("method", methodName)
.register(meterRegistry));




AcnekT usmepsawwmin pnutenbHocTb CRUD-onepauuin ¢ BJl Ha ocHoBe
ctaTuctuky Hibernate (Actuator He BbicTaBNgeT Takue METPUKN)

1 @Aspect
2 @Component
3 public class HibernateStatisticsAspect {

private final Statistics statistics;
private final MeterRegistry meterRegistry;

@Autowired

public HibernateStatisticsAspect(SessionFactory sessionFactory, MeterRegistry meterRegistry) {
this.statistics = sessionFactory.getStatistics();
this.meterRegistry = meterRegistry;

@Pointcut("@annotation(transactional)")
public void transactionalMethods(Transactional transactional) {

}

npoodos/nkeHue Ha crnedywwem cnaude -> 53




AcnekT usmepsawwmin pnutenbHocTb CRUD-onepauuwin ¢ BJl Ha ocHoBe
ctaTuctuky Hibernate (Actuator He BbicTaBNgeT Takue METPUKN)

@Around("transactionalMethods(transactional)")

public Object recordStatistics(ProceedingloinPoint joinPoint, Transactional transactional) throws Throwable {
MethodSignature signature = (MethodSignature) joinPoint.getSignature();
String methodName = signature.getMethod( ).getDeclaringClass().getSimpleName() + "." + signature.getMethod( ).getName();
List<Tag> tags = Arrays.asList(Tag.of("method", methodName));

long startEntityLoadCount = statistics.getEntitylLoadCount();

long startEntityInsertCount = statistics.getEntityInsertCount();
long startEntityUpdateCount = statistics.getEntityUpdateCount();
long startEntityDeleteCount = statistics.getEntityDeleteCount();

try {
return joinPoint.proceed();

} finally {
long endEntityLoadCount = statistics.getEntityLoadCount();
long endEntityInsertCount = statistics.getEntityInsertCount();
long endEntityUpdateCount = statistics.getEntityUpdateCount();
long endEntityDeleteCount = statistics.getEntityDeleteCount();

meterRegistry.counter("db.entity.load", tags).increment(endEntityLoadCount - startEntityLoadCount);

meterRegistry.counter("db.entity.insert", tags).increment(endEntityInsertCount - startEntityInsertCount);
meterRegistry.counter("db.entity.update", tags).increment(endEntityUpdateCount - startEntityUpdateCount);
meterRegistry.counter("db.entity.delete", tags).increment(endEntityDeleteCount - startEntityDeleteCount);
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3mepeHuUe oOnuTesibHOCTU
suspend-dyHkyuu Kotlin

« PaboTa c suspend-¢yHKumMaMn Kotlin m3BeCTHbIN
challenge pnda Micrometer. He paboTaeT
ajeKBaTHO

 YT06bHI NMpom3BecTn WU3MepPeHusa ONUTEeNbHOCTW BbIMOJIHEHUS
KoJa HYXHO MONy4YuTb BPeEMA OO0 Hayasia BbIMOJIHEHUA W
nocyie ero 3aBeplleHNa suspend-QyHKUNNK

« Korgpa ™Mbl roBopuM npo suspend-¢yHKUUN CTOUT
BCNOMHUTb 4YTO [0XOaTbCA WX 3aBeplieHMsas M3 Java-Kopa
KpanHe cnoxHo. WHTepon suspend'oB ocTaBNdeT XeNnaTb
nyJiero



MeTon obepTKa AN U3MepeHumn

suspend fun <T: Any> coroutineMetricsWithNullable(
suspendFunc: suspend () -> T?,

metricName: String,
moreTags: Map<String, String> = emptyMap(),
timeBuckets: Array<Duration> = DEFAULT_TIME_BUCKETS,
meterRegistry: MeterRegistry

): T? {

require(timeBuckets.isNotEmpty()) { "timeBuckets are mandatory to create latency distribution histogram" }

val timer = statisticTimerBuilder(
metricsLabelTag = metricName,
moreTags = moreTags,
timeBuckets = timeBuckets

.register(meterRegistry)
val clock = meterRegistry.config().clock()
val start = clock.monotonicTime( )
try {
return suspendFunc. invoke( )
} finally {
val end = clock.monotonicTime()
timer.record(end - start, TimeUnit.NANOSECONDS)




Tenepb MOXHO 3aMepsATb suspend’bl

coroutineMetrics(
suspendFunc = suspend {
anyApiCall.executeAsync(...).awailtSingle()
},
metricName "api.call",
moreTags = mapOf("method" to "anyApiCall", "entity" to "cat"),
meterRegistry = meterRegistry




IV. Jlawboppgbl B Grafana
n ocobeHHocTn PromQL

Korga rpa¢ukm pgawT OTBETH
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BaxHbie PromQL 3anpocbl pna MeTpuk
Micrometer n

 [lpocTo Bbi6OpKa Ond c4yeTymka Counter:
rate(counter[10s])

- Latency: CpepgHad 3apepxka Ong cyeTymka Timer:
rate(timer_sum[10s])/rate(timer_count[10s])

« RPS: [lponycKHass cnocobHOCTb ASIg cyYeT4yuka Timer:
rate(timer_count[10s])
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PromQL best practice #1

He nyTaTb CbipoM CYETYUK U CKOPOCTb U3MEHEHUd

YacTaga ownmbka: BbiBECTU *_count mnnm *_total
HaAMNPAMYH

Takon rpaduk 6yoeT TONbKO pacTu U NNOXO OTBeYyaeT
Ha BOMPoC “Y4To npoucxogaumT cendac”

[lpumMmep PromQL: http_server_requests_seconds_count



PromQL best practice #2

MoHumMaTb pasHuuy mexagy rate() m increase()

rate() xopow pgna rpa¢ukos RPS, throughput, error
rate

. increase() xopow Ana oTBeTa “CKO/JIbKO CO6bITUl
npou3owsno 3a nepuod”

. [Ina pawboppaos vawe HyxeH rate(), anepToB no
KONMyecTBY CO6GbLITMA MHorpga ypnobHee increase()



PromQL best practice #3

Percentile nydwe cyutaTb 4Yepe3 histogram, a He
yepe3 cpegHee
histogram_quantile(

)

sum by (le, uri) (

rate(http_server_requests_seconds_bucket[5m])
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PromQL best practice #4

- He ncnonb3oBaTb BbiICOKOKapgwHanbHble labels B
rPynnmMpoBKax

. Jlaxe ecnm MeTpUKa YyXe COoOepXUT onacHble labels,
He CTOUT pOenaTb:

sum by (userId, requestId) (...)

. JTO ybbeT yutaemMocTb Grafana u Harpysur
Prometheus



VI. BbiBOogbl



YTo Mbl y3Hann

« Micrometer m Actuator pewawT OCHOBHble 3apaydn c
OOocTaBKoOM MeTpuK B Prometheus

* MoxHo (HYXHO) nMucaTb CBOW KaCTOMHble MEeTPUKU
ong pebara Ha npope. [ng pawbopnos
ncnonb3dyertcd HecsioxHble PromQL 3anpochl C
cobnwpoeHneMm bhest practice

« JIna aToro ygobHo mcnonb3oBaTb nogxon
OCHOBaAHHbIN Ha aHHoTaumax n AOP-acnekTax
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cnacuso 3a BHuMakvE! @ A
Moxem 0b6bcyouTb BOMPOCHI:

- KaK HanucaTb CBOW MeTpukKy pna X?
- Korpa npod¢anmnvmHr wnam cBon MeTPUKWN?
- Kak He owmbutbecda B PromQL?

- Pa3zobpaTtb Kenc M3 Bawen nNpaKTUKK



