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MICROMETER

e SLF4), but for observability ©

e Allowing you to instrument your
JVM-based application ©

e \/endor-neutral




API

Counter
Gauge

Summary

Histogram




API

Counter

Gauge

DistributionSummary

Timer
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SPRING BOOT ACTUATOR

e OCHOBHOWM MHCTPYMEHT A1 MOHUTOPUWHIa BalLEero
NPUNOXeHnsa n cbopa METPUK C HETrO

e limeeT rotoBbint Habop production-ready meTpuk

e [loBonbHO cunbHaga 3aBa3Ka Ha Micrometer

A
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Netty

e OcHoBHOWM ppenmBopK an4a loT npoekToB

(MQTT, TCP, HTTP)

e Heobxogumo 3amepatb RPS n Latency
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API

o Counter
s Gatige

e DistributionSummary

1 :



DISTRIBUTIONSUMMARY

Count

Sum

Max

Quantiles (Mpn nobaBneHnn napameTpos)

Buckets (Mpu pobaBneHun napameTpos)
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private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary

builder(

.baseUnit(
.description(

tag( , exceptionName)
.register(registry)
.record(requestTime);




Requests Count

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
== magtt Max: 25314

rate (netty custom server requests_ seconds count{namespace="$namespace", job="$service", pod=~"$pod"})




Avg Response Time

26 us

24 us

22 us &

—

20 ps

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
= mqtt-adapter-srv-0

increase (netty_custom_server_requests_seconds_sum{namespace="$namespace" , Jjob="S$service", pod=~"$pod"}[5m])

/ increase (netty custom server requests_seconds_count{namespace="$namespace", job="$service", pod=~"$pod"} [5m])




Avg Response Time

26 us

24 us

22 us &

—

20 ps

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
= mqtt-adapter-srv-0

increase (netty custom server requests_seconds_sum{namespace="$namespace", job="$service", pod=~"$pod"} )

/ increase (netty custom server requests_seconds_count{namespace="$namespace", job="$service", pod=~"$pod"}




GRAFANA

Requests Count

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
- maqtt Max: 25314

Avg Response Time

26 us
24 yus

22 ps .

20 ps —

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
== mqtt-adapter-srv-0




SLA/SLO/SLI

e Ha npoxoxxpgeHue end-to-end 3anpoca

ycTtaHoBneH SLA B 1 cekyHay

e Tak ke npucytcteyeT SLA Ha oTnpaBKy

oTBEeTa yCTpomcTBy (3aBUCUT OT T1Na)
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SLA/SLO/SLI

e Ha npoxoxxpgeHue end-to-end 3anpoca

ycTaHoBsieH SLA B 1 cekyHay Sj‘te

e Tak>ke npucyTtcTteyeT SLA Ha oTnpaBky Reliabﬂjty
; Engineering

OTBEeTa yCTPOUCTBY (3aBMCUT OT TUNA) e
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private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary
builder(
.baseUnit(

.description(

tag( , exceptionName)
.register(registry)
.record(requestTime);




private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary
builder(
.baseUnit(

.description(

tag( , exceptionName)

(0.5, 0.75, 0.95, 0.99)
.register(registry)
.record(requestTime);




Quantile Response

40 ms

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
ms 05 Max:500ms == 075 Max:750ms == 0.95 Max: 950 ms == 0.99 Max: 357 ms

netty custom server requests_seconds{namespace="$namespace", job="$service", pod="$pod", quantile=" "}




Quantile Response

40 ms

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:
e 05 Max:500ms == 075 Max: 750 ms == 095 Max: 950 ms == 0.99 Max: 35.7 ms

netty custom server requests_seconds{namespace="$namespace", job="$service", pod="$pod", quantile="

netty custom server_ requests_seconds{namespace="$namespace", job="$service", pod="$pod", quantile="

netty custom server requests_seconds{namespace="$namespace", job="$service", pod="$pod", quantile="

netty custom server_ requests_seconds{namespace="$namespace", job="$service", pod="$pod", quantile="




Pa3pe>XeHHOCTb 3arnpocoB

e EcTb noTpebHOCTb MeTb bonee aeTanbHbIN

rpaduK O BDEMEHM BbIMOSIHEHUA 3aMpPoCcoB

1 .



private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary
builder(
.baseUnit(

.description(

tag( , exceptionName)

.publishPercentiles(0.5, 0.75, 0.95, 0.99)
()

.register(registry)

.record(requestTime);




Histogram Response

143 s
4.29s
143 s
537 ms
224 ms
89.5 ms
336 ms
10 ms
3.15 ms
0s

13:30 13:45 14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00 16:15 16:3(C
- ——

sum (
rate (netty custom server requests_seconds_bucket{namespace="$namespace", job="$service", pod=~"$pod"}
[$__rate_intervall]))

by (le))




Histogram Response

143 s
4.29s
143 s
537 ms
224 ms
89.5 ms
336 ms
10 ms
3.15 ms
0s

13:30 13:45 14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00 16:15 16:3(C
- ——

sum (

rate (netty custom server requests_seconds_bucket{namespace="$namespace", job="$service", pod=~"$pod"}

1))




private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary
Jbuilder(
.baseUnit(

.description(

tag( , exceptionName)
.publishPercentiles(0.5, 0.75, 0.95, 0.99)

(10, 50, 100, 200, ... 10000)
.register(registry)
.record(requestTime);




Histogram Response

+Inf
10s

1s

500 ms
400 ms
300 ms
200 ms
100 ms
50 ms

10 ms
- ' ' |/ | ' /| '/ J (/| [/ /| | | | [ |

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00  16:11:

I
0.0167 24431

sum (
rate (netty custom server requests_seconds_bucket{namespace="$namespace", job="$service", pod=~"$pod"}
[$__rate interval]))

by (le))




Pennnkwu

HCcTaHcoB apanTepoB 00ObIYHO BonbLue Yyem 1.

IMeeT nn 3TO BNUAHNE Ha METPUKN?
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Pennnkwu

e KpaHTunm (Summary) BbiICHUTbIBAOTCSH Ha CTOPOHE

cepBuca

e bakeThbl (Histogram) BbiICHMTBLIBAOTCA HA CTOPOHE

Prometheus

e MoXXHO ncnonb3oBaTb OAKETbl TAK XE U OJ14 PpaC4HeTa

kKBaHTUNen (gnga rpadukos SLA)

~
A |



private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {
DistributionSummary
builder(
.baseUnit(
.description(

tag( , exceptionName)

.serviceLevelObjectives(10, 50, 100, 200, ... 10000)
.register(registry)
.record(requestTime);




Quantile Response

40 ms

16:05:30 16:068:00 16:068:30 16:07:00 168:07-30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11=
e 05 Max:5.00ms == 0.75 Max: 750 ms == 0.95 Max: 950 ms == 0.99 Max: 35.7 ms

histogram quantile (0.5,
rate (netty custom server requests seconds bucket{namespace="$namespace", job="$service",pod=~"$pod"}
[$__rate_interval]))

by (le))




Quantile Response

40 ms

16:05:30 16:068:00 16:068:30 16:07:00 168:07-30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11=
e 05 Max:5.00ms == 0.75 Max: 750 ms == 0.95 Max: 950 ms == 0.99 Max: 35.7 ms

( /
rate (netty custom server requests seconds bucket{namespace="$namespace", job="$service",pod=~"$pod"}
[$__rate_interval]))
by (le))




GRAFANA

Requests Count Quantile Response

40 ms

Os
16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30  16:11:00  16:11: 16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00  16:10:30

= 0.5 Max: 500 M5 == 0.75 Max: 750 ms == 0.95 Max: .50 ms == 0.99 Max: 35.7 ms

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:11:00 161

== mqtt Max: 25314

Avg Response Time Histogram Response

+Inf
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i h 400 ms
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/ 100 ms

50 ms
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. ! [/ (/| ([ [ [ [ [ | | | | ] | |

g Os
L —
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22 ys

20 us

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30  16:11:00 16:11: I
0.0167 24431

= mgtt-adapter-srv-0




docs.micrometer.io/micrometer/reference/reference/netty.htmil
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CALIFORNIUM (COAP PROTOCOL)

e Heobxogum TOT e Habop MeTPUK

e EcTtb TpeboBaHue B Buge low latency




OVERHEAD METRICS

e [10 ~10 MKC - c Teramu

e [10o ~6 MKC - be3 TeroB




METRICS OVERHEAD

e New Builder();
e New Immutabletag();

e New Meter.ld();




SHORTCUT (V. 1.12)

private final MeterRegistry registry;
private final <DistributionSummary>

= DistributionSummary
builder(
.baseUnit(
.description(
.servicelLevelObjectives(10, ...)
(registry);

public void registerTimeMetrics(double requestTime, String exceptionName) {
( , €x).record(requestTime);




METRICS OVERHEAD

o New Builder();
e New Immutabletag();

o New Meter.ld();




METRICS OVERHEAD

e New Immutabletag();
o Tag.Of();

e New Tag();

o New Tags();

e New [] Tag;




API

public Tags and(Tag... tags) {

Tag[] newTags = new Tag]last + tags. 1;
System.arraycopy(this.tags, 0, newTags, 0, last);

System.arraycopy(tags, 0, newTags, last, tags.
return new Tags(newTags);

54



ONTUMWSAUNA - MEPEMEHHAA

private final MeterRegistry registry;
private final DistributionSummary

= Timer
builder(
.baseUnit(
.description(
.serviceLevelObjectives(10, ...)
.register(registry);

public void registerTimeMetrics(double requestTime, String exceptionName) {

.record(requestTime);




ONTMMWU3ALNA - MAP

private final Map<String, DistributionSummary> = new ConcurrentHashMap<>();

private void buildSummary(String exceptionName) {
return DistributionSummary

.builder(
.baseUnit(
.description(
tag( , exceptionName)
.serviceLevelObjectives(10, ...)
.register(registry);

public void registerTimeMetrics(String metricFullName, double requestTime, String exceptionName) {

DistributionSummary summary = .compute(metricFullName, (k, v) -> v == null
? buildSummary(metric, exceptionName)
:v);

summary.record(requestTime);




ONTMMWU3ALNA - MAP

private final Map<String, DistributionSummary>

private void buildSummary(String exceptionName) {
return DistributionSummary

.builder(
.baseUnit(
.description(
tag( , exceptionName)
.serviceLevelObjectives(10, ...)
.register(registry);

public void registerTimeMetrics(String metricFullName, double requestTime, String exceptionName) {

DistributionSummary summary = .compute(metricFullName, (k, v) -> v == null
? buildSummary(metric, exceptionName)
:v);

summary.record(requestTime);




ONTMMWU3ALNA - MAP

private final Map<String, DistributionSummary>

private void buildSummary(String exceptionName) {
return DistributionSummary

.builder(
.baseUnit(
.description(
tag( , exceptionName)
.serviceLevelObjectives(10, ...)
.register(registry);

public void registerTimeMetrics(String , double requestTime, String exceptionName) {

DistributionSummary summary = .compute( , (k, v) -> v ==null
? buildSummary(metric, exceptionName)
:v);

summary.record(requestTime);
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Blog / 2024 / Java Metric Systems Compared

OpenTelemetry Java Metrics
Performance Comparison

Record to Explicit Histogram, Single Thread (lower is better)
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Figure 2: Record to explicit bucket histogram benchmark results.
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ONTUMWSAL N

Blog / 2024 / Java Metric Systems Compared

OpenTelemetry Java Metrics
Performance Comparison

Record to Explicit Histogram, Single Thread (lower is better)

B Record (ns/op), 1Thread [l Record (bytes / op)
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MONGODB

Mo pedonTy nogaep>XXmMBaeTCcAa N HACTPOEHO

HasBaHue - mongodb_driver_commands_seconds

1 .



MICROMETER

Reference Instrumentations Y

Cache Kafka
Commeons Pool Logging
Database MongoDB
gRPC Netty
HttpComponents Client OkHttpClient
Jetty and Jersey System

VM Tomcat

64



ACTUATOR

Supported Metrics and Meters
VM Metrics

System Metrics

Application Startup Metrics
Logger Metrics

Task Execution and Scheduling
Metrics

JMS Metnics

Spring MVC Metnics
Spring WebFlux Metrics
Jersey Server Metrics
HTTP Client Metrics
Tomcat Metrics

Cache Metnics

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

@Timed Annotation Support
Redis Metrics

65



MONGODB

Status (success)
Command (find)

Collection (script)




MONGODB

e Mongodb_driver_pool_checkedout

e Mongodb_driver_pool_size

e Mongodb_driver_pool_waitqueuesize

1 .



MONGODB

@Bean
public MongoClientSettingsBuilderCustomizer mongoCustomizer(MeterRegistry registry) {
return builder -> builder

.addCommandlListener(new (registry))
.applyToConnectionPoolSettings(b ->
b.addConnectionPoolListener(new (registry)));

“1 -



SPRING REPOSITORY

Kick start your query @

5pr‘ing_data_rep::-51tﬂr}|
wry_invocations_seconds bucket
spring_data_repository 71 spring_data_repository_invocations_seconds_count

Feteh all series matchinag metric name a & spring_data_repository_invocations_seconds_max

ory_invocations seconds sum

Options Lege




SPRING REPOSITORY

e Documented (Mongo)
e RDBMS (PostgreSQL)

e Wide-column (Scylla)

/]



\

SPRING REPOSITORY

HasBaHwue - spring_data_repository_invocations

e State (Success)
e Exception (TimeoutException)

e Repository (ExecutionRepository)
e Method (Save)

A
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GRAFANA

Requests Count Quantile Response

40 ms

: " " . . - Os
16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00  16:11: 16:05:30  16:08:00 16:C 16:07:00  16:07.. 18.00 16:08:30 16:09:00 16:09:30 16 1610:30 161100 1611

mgtt Max: 25314
= mq = 0.5 Max: 500 ms == 0.75 M Jms == 0.95 Max: 9.50 0.99 Max: 35.7 ms

Avg Response Time Histogram Response

+Inf

10s

1s

500 ms

400 ms

24 ps = 300 ms

/ 200 ms

100 ms

22 ps 50 ms
s | | | | | | = | [ | | [ [ |

20 ps . 0s
16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 ‘To.ucl - 16:09:00 16:09:30 16:10:00 16:10:30  16:11:00 18:11:

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30  16:11:00 16:11:

== mqtt-adapter-srv-0

26 s

0.0167 24431




FILTER METRICS

FeignMetricFilter MeterFilter {

@Override
DistributionStatisticConfig configure(Meter.ld id, DistributionStatisticConfig config) {
(id.getName().equals( ) {
DistributionStatisticConfig.builder()
: (10, 50, 100, 200, ... 10000)
build()
.merge(config)

config




PRE-METER CUSTOMIZATION

e management.metrics.enable
e management.metrics.distribution.percentiles-histogram

e management.metrics.distribution.percentiles

e management.metrics.distribution.slo

1 .
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Caffeine

. mongoDB.

Connectivity
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CAFFEINE (CACHE)

[lo pedonTy Nnogaep>XMBaeTcH, HO U3Ha4YaIbHO HE HACTPOEHO




CACHE

Auto-configuration enables the
instrumentation of all available

Caches on startup with metrics
prefixed cache.

Spring doc



CACHE

@Bean
Cache<Object, Object> registerCache() {
cb = Caffeine.newBuilder()

Jbuild()

“1 .



CACHE

MeTpuku:

cache.gets.total
cache.puts.total

cache.evictions.total

cache.size (count)

1 .



CACHE

Tern:

e cache (devices)

e cacheManager (caffeine)

1 .



@Bean
Cache<Object, Object> registerCache() {
caffeineStatsCounter = CaffeineStatsCounter(registry

cb = Caffeine.newBuilder()
.recordStats(() -> caffeineStatsCounter)
build()




CACHE

java.lang. : Failed to register Collector of type

MicrometerCollector: cache_evictions_created is already in use by another

Collector of type MicrometerCollector*

“1 .



CACHE

java.lang. : Failed to register Collector of type

MicrometerCollector: cache_evictions_created is already in use by another

Collector of type MicrometerCollector*

'Collector already reqistered that provides name: cache removals' error at
Spring Boot application startup

A

83


https://github.com/micrometer-metrics/micrometer/issues/2754

Caffeiné

. mongoDB.

Connectivity
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REDIS

Mo gpedonTy nogaep)XXmBaeTcs,

HO HE HaAaCTPOEHO

1 .



REDIS

@Bean
RedisCacheManager redisCacheManager(RedisConnectionFactory rcf) {
RedisCacheManager.builder(rcf)

Jbuild()




REDIS

MeTpuku:

e lettuce.command.completion.seconds

e |lettuce.command.firstresponse.seconds

1 .



REDIS

Tern:

e command (GET, SET ..)
e local (localhost || ANY)

e remote (redis-master)

1 ;
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Caffeine

. mongoDB.

Connectivity
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KAFKA PRODUCER

HasBaHue - spring.kafka.template

result (success)
exception / error (TimeoutException)

name ( )




KAFKA PRODUCER

NHCTPYMEHTBI OJ19 TErOB:

static tags
dynamic tags (v. 2.9.8 & 3.0.6)




KAFKA PRODUCER

= KafkaTemplate<>(producerFactory())
.setMicrometerTagsProvider(r -> {
Map<String, String> tags = HashMap<>(1)

tags.put( r.topic())
tags

“1 .



KAFKA PRODUCER

HasBaHue - spring.kafka.template

e result (success)
e exception / error (TimeoutException)

e name (defaultKafkaTemplate)

1 .



KAFKA PRODUCER

HasBaHue - spring.kafka.template

e result (success)
e exception / error (TimeoutException)

e name (defaultKafkaTemplate)

Spring Boot with Kafka Template with supplied tags provider breaks
spring kafka template metric

A 94



https://github.com/spring-projects/spring-kafka/issues/3275

KAFKA PRODUCER ASYNC

HeT meTpukK Ha callback npoabtocuHra




KAFKA PRODUCER

public void sendTelemetry(TelemetryDto dto) {
long startProcess = System.nanoTime();
CompletableFuture<SendResult<Object, Object>> future =
future.whenComplete((result, ex) -> {
if (e == null) {
registerMetric(startProcess, topicName, e);
} else {
registerMetric(startProcess, topicName);

.send(topicName, dto);




KAFKA PRODUCER

Native metrics

e lIx okono 60

e [lo3BongeT Nnony4nTb MHGOPMALMIO NO KOJNIMYECTBY
3anpocos, no konu4decTtsy bytes (i/0), latency n .o

docs.confluent.io/platform/current/kafka/monitoring.html#producer-metrics
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KAFKA PRODUCER

Native metrics

o kaf
o kaf
o kaf
o kaf

o kaf

o kaf

Kd

Kd

Kd

Kd

Kd

Kd

elgele

elgele

elgele

elgele

elgele

elgele

ucer_record_send_rate
ucer_request_size_avg
ucer_compression_rate_avg
ucer_buffer_available_bytes
ucer_request_latency_avg

ucer_requests_in_flight
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KAFKA PRODUCER by Micrometer

@Bean
public ProducerFactory<String, Object> producerFactory(
ObjectProvider<DefaultKafkaProducerFactoryCustomizer>

Map<String, Object> props = new HashMap<>();
DefaultKafkaProducerFactory<String, Object> factory = new DefaultKafkaProducerFactory<>(props);

.orderedStream().forEach(c -> c. (factory));
return factory;

[Oe byoyT co3paHbi:
4 *  MicrometerProducerlistener
4 » KafkaProducerMetrics
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KAFKA CONSUMER

HasBaHue - spring.kafka.listener

e result (success)
e exception / error (ListenerExecutionFailedException)
e name (e62a4464-6fd7-466a-bdce-2b48e1434f69)
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KAFKA CONSUMER

@KafkalListener(id =
topics =
groupld =
idIsGroup = )
listen(List<ConsumerRecord<String, Object>> messages) {

(var consumerRecord : messages) {
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KAFKA CONSUMER

@KafkalListener(
topics =
groupld = )
idIsGroup = false)
public void listenAction(List<ConsumerRecord<String, Object>> messages) {

for (var consumerRecord : messages) {

}
}
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KAFKA CONSUMER

@KafkaListener(id =
topics =

idIsGroup = false)
public void listenAction(List<ConsumerRecord<String, Object>> messages) {
for (var consumerRecord : messages) {

}

}




KAFKA CONSUMER

@KafkalListener(id =
topics =
groupld =
)

listenAction(List<ConsumerRecord<String, Object>> messages) {
(var consumerRecord : messages) {
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KAFKA CONSUMER

HasBaHue - spring.kafka.listener

e result (success)

e exception / error (ListenerExecutionFailedException)

¢ name (action-proc-srv.topic-0)

\
A



KAFKA CONSUMER

Native metrics

e Vx okono 60

e [lo3BongeT Nnony4nTb MHGOPMALMIO NO KOJNIMYECTBY
3anpocos, no konu4decTtsy bytes (i/0), latency n .o

docs.confluent.io/platform/current/kafka/monitoring.html#consumer-metrics



KAFKA CONSUMER

Native metrics

e kafka_consumer_fetch_manager_records_per_request
avg

e kafka_consumer_fetch_manager_fetch_size_avg
e kafka_consumer_time_between_poll_avg

e kafka_consumer_fetch_manager_records_lag_avg
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KAFKA CONSUMER by Micrometer

@Bean
public ConsumerFactory<String, String> consumerFactory(
ObjectProvider<DefaultKafkaConsumerFactoryCustomizer>

Map<String, Object> props = new HashMap<>();
DefaultKafkaConsumerFactory<String, Object> factory = new DefaultKafkaConsumerFactory<>(props);

.orderedStream().forEach(c -> c. (factory));
return factory;

[Oe byoyT co3paHbi:
4 o  MicrometerConsumerlListener
4 o KaftkaConsumerMetrics
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SPRING REPOSITORY

HasBaHue - spring_data_repository_invocations

e NoSqgl (Mongo)
e RDBMS (PostgreSQL)

e Wide-column (Scylla)

A
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HTTP SERVER

Ha3BaHue - http.server.requests

exception (TimeoutException)
method (POST)

outcome (SUCCESS)

status (200)

uri (/api/device)
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HTTP SERVER (JSON RPC)

Ha3BaHue - http.server.requests

exception

method
outcome
status

uri




HTTP SERVER (JSON RPC)

Ha3BaHue - http.server.requests

exception

method (Bcerpoa

outcome
status

uri




HTTP SERVER (JSON RPC)

Ha3BaHue - http.server.requests

exception

method (Bcerpoa

outcome (Bcerpa

status

uri
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HTTP SERVER (JSON RPC)

Ha3BaHue - http.server.requests

exception
method (Bcerpoa

outcome (Bcerpa

status (Bcerpa

uri
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HTTP SERVER (JSON RPC)

Ha3BaHue - http.server.requests

exception
method (Bcerpoa

outcome (Bcerpa

status (Bcerpa

uri (Bcerga
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HTTP SERVER (JSON RPC)

WebMvcTagsProvider




HTTP SERVER (JSON RPC)

@ Configuration
public class WebMvcCustomTagsProvider implements WebMvcTagsProvider {

@Override
public Iterable<Tag> getTags(HttpServletRequest request, ...) {

if (contextHolder.getCurrentContext() != null) {
String jsonRpcMethod = contextHolder.getCurrentContext().get)sonRpcMethod();
if (jsonRpcMethod !=null) {
tags = (Tag.of(JSON_RPC_METHOD_TAG, jsonRpcMethod));

}
}

return tags;

}




TAGS PROVIDERS

WebMvcTagsProvider

WebFluxTagsProvider
RestTemplateExchangeTagsProvider

WebClientExchangeTagsProvider
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HTTP CLIENT

HasBaHue - http.client.requests

e exception

e method

e status
e Uuri

e clientName (auth-srv)
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HTTP CLIENT

HasBaHue - http.client.requests

e exception

e method [lycTbie MeETPUKU

e status
e Uuri

e clientName (auth-srv)
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FEIGN CLIENT

[lo pedonTy He NoagepP>XXMBaeTCS

<



FEIGN CLIENT

[lo pedonTy He NoagepP>XXMBaeTCS

implementation
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FEIGN CLIENT

HasBaHue - feign.Client

e + TOXe camoe, 4To U RestTemplate
e host (= clientName)

e client (ru.mts.iot.core.auth.service.feign.AuthClient)

A



& Netty — 9
§3k0fka -

boot

API Gateway f¥1
| (XJ
| l ! l React
ot ©
Caffelne
@spnng = spring
. boot boot
mongoDB.
Inventory Telemetry

Connectivity

129



GC OVERHEAD

MO>XHO N1 HUBENNPOBATb NOrPELUHOCTb

oT cpabaTtbiBaHua GC gona mMeTpuk?

130




GC OVERHEAD

GC Stop the World Duration

25 ms

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00 16:11:30

== end of minor GC [G1 Evacuation Pause] 150ms 21.0ms 188 ms 439 ms




Coordinated Omission problem

3710 Ntobaga ocTaHOBKAa B MacLUTabax Bcero

npoLuecca nin BCEN CUCTEMDI.
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Histogram Response

+Inf
10s

1s

500 ms
400 ms
300 ms
200 ms
100 ms
50 ms

10 ms
- ' ' |/ | ' /| '/ J (/| [/ /| | | | [ |

16:05:30 16:06:00 16:06:30 16:07:00 16:07:30 16:08:00 16:08:30 16:09:00 16:09:30 16:10:00 16:10:30 16:11:00  16:11:

I
0.0167 24431

sum (
rate (netty custom server requests_seconds_bucket{namespace="$namespace", job="$service", pod=~"$pod"}
[$__rate interval]))

by (le))




private final MeterRegistry registry;

public void registerTimeMetrics(double requestTime, String exceptionName) {

DistributionSummary
builder(
.baseUnit(
.description(
tag( , exceptionName)
.servicelLevelObjectives(10, 50, 100, 200, ... 10000)
.register(registry)
.record(requestTime);




private final MeterRegistry registry;

public void registerTimeMetrics(long requestTime, String exceptionName) {

builder(

.description(

tag( , exceptionName)
.serviceLevelObjectives(Duration.ofMillis(10), ...)
.register(registry)
.record(Duration.ofMillis(requestTime));




private final MeterRegistry registry;

public void registerTimeMetrics(long requestTime, String exceptionName) {

builder(

.description(

tag( , exceptionName)
.serviceLevelObjectives( (10), ...)
.register(registry)

.record( (requestTime));




TIMER VS DISTRIBUTIONSUMMARY

e [lo cBOEN cyTU OHM 06a Summary

e Timer 6onee y3kocneunannsnpoBaHHas BEpPCcUN, KOTopad

3aTO4YEeHa Ha perncTpaumio BpeEMEHM

e Timer nmeet pause detector

137




private final MeterRegistry registry;
private final PauseDetector

public void registerTimeMetrics(long requestTime, String exceptionName) {
Timer
builder(
.description(
tag( , exceptionName)
.serviceLevelObjectives(Duration.ofMillis(10), ...)
(detector)
.register(registry)

.record(Duration.ofMillis(requestTime));




private final MeterRegistry

@Bean
public PauseDetector clockDriftPauseDetector() {
var detector = new ClockDriftPauseDetector(ofMillis(100), ofMillis(100));

.config().pauseDetector(pauseDetector);

return detector;

}




Pause Detector

e Bngnmbix npenmyLecTB npu ero

NCMOJIb30BaHNN 3aMeE4YeHO0 He bbIno

' ‘ 140



Pause Detector

e Bngnmbix npenmyLecTB npu ero

NCMOJIb30BaHNN 3aMeE4YeHO0 He bbIno

Pause Detection contributes to count when it should just contribute
to total time

I | .
4 Switch default pause detector to NoPauseDetector

141


https://github.com/micrometer-metrics/micrometer/issues/844
https://github.com/micrometer-metrics/micrometer/issues/1324

MwunnnucekyHabl

A NpaBUJIbHO NN N3MEPSAEM BPEMA?
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Time

e System.currentTimeMillis()
e System.nanoTlime()

l 143



Time

e System.currentTimeMillis() - wall-clock time
e System.nanaTime() - monotonic clocks
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BbIBOLbl

Micrometer — 0OBONbHO NPOCTON U 3PPEKTUBHBIN MHCTPYMEHT
019 MOHUTOPWHIA U OH TaK XXe NpeaocTaBnaeT MHOXECTBO
0ePONTHbIX METPUK

[MTpnCyTCTBYIOT HEKOTOPbIE NPOBNEMbI C MHCTPYMEHTUPOBAHMNEM
(caffeine cache, kafka producer, pause detector)

Overhead oT METPUK MMEETCH, HO Ha CKOJIbKO OH /19 BaC KPUTUYHbIN
- HY>XKHO UCXOOUTb N3 NpegMeTHOM obnacTtu
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MTC True Tech =

CypeH KananybsiH

Backend developer

BOIMNPOCHI

Telegram: @websockets
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SPRING BOOT DASHBOARD

Spring Boot

& Grafana Labs solution

Easily monitor Spring Boot with
Grafana Cloud's out-of-the-box
monitoring solution.

Learn more




CALIFORNIUM (COAP PROTOCOL)

e System.currentTimeMillis();
e System.nanoTime();




TOMCAT

Tags implement




private final MeterRegistry registry;
private final Map<String, Double> metricValues;

public void execute(Double value, Tags tags, String metricName, String description) {
String metricFullName = MetricUtils.getMeterFullName(metricName, tags.stream().toList());

if (metricValues.containsKey(metricFullName)) {
metricValues.put(metricFullName, value);
buildMetric(tags, metricName, metricFullName, description);
}else {
metricValues.put(metricFullName, value);

public void buildMetric(Tags tags, String metricName, String metricFullName, String description) {
Gauge.builder(metricName, metricValues, c -> c.get(metricFullName))
.description(description)

.tags(tags)

.register(registry);




DISCLAIMER

BonblWMHCTBO OePONTHLIX METPUK

opueHTnpoBaHbl Ha Timer n Gauge
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Time

e Time-of-day clock (wall-clock-time)
e Monotonic clocks
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Bucket

( <=5)
bucket1( )
}
( <=25){
bucket2( )

}
( <=100) {

bucket3( )
}

{

infiniti(
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Bucket

( <=5)
bucket1( )
}
( <=25){
bucket2( )

}
( <=100) {

bucket3( )
}

{

infiniti(

Bucket 1 Bucket 2 Bucket 3
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Supported Metrics and Meters
WM Metrics

SPRING BOOT ACTUATOR

Application Startup Metrics

Logger Metrics

Task Execution and Scheduling
Metrics

IMS Metrics
Spring MVC Metrics

e OCHOBHOWM MHCTPYMEHT A1 MOHUTOPUWHIa BalLEero o Wt e
NPUNOXeHnsa n cbopa METPUK C HETrO Jersey Server Metric

HTTF Client Metrics
Tomcat Metrics
e limeeT rotoBbint Habop production-ready meTpuk Cache Metics
Spring Batch Metrics
Spring GraphQL Metrics
e [loBonbHO cunbHasa 3aBa3ka Ha Micrometer oo
Spring Data Repository Metrics
RabbitMQ Metrics
Spring Integration Metrics
Kafka Metrics
MongoDB Metrics

4 letty Metrics
4 @Timed Annotation Support
Redis Metrics 2



