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MeTpuKH
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MeTpuKku

[IprMepbl

* RPS (requests per second) * (CPU Usage (1Mcnonb3osaHue LIMY)

* Latency (3agepxka) °* Memory usage (MCnosib30BaHME NAMATH)
*  Throughput (nponyckHaa cnoCoOBHOCTbL)

* Error rate (4acTota oWMOOK)



MeTpuKku
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MeTpuKku

.NET Metric APIs

« PerformanceCounter

 EventCounters

« System.Diagnostics.Metrics

« Third-party APIs (AppMetrics, Prometheus)

https://learn.microsoft.com/en-us/dotnet/core/diagnostics/compare-metric-apis



https://learn.microsoft.com/en-us/dotnet/core/diagnostics/compare-metric-apis

MeTpuKku

EventSource

EventCounter

EventCounter

EventCounter

( Out-of-proc

I EventPipe

( In-proc

dotnet-counters

dotnet-trace

EventListener

EventCounters

« Lightweight, cross-platform

« .NET 3.1+

« dotnet-counter

« dotnet-monitor

« Not support histograms and
percentiles

* Not strongly typed

* No support multi-dimensional
metrics

https://learn.microsoft.com/en-us/dotnet/core/diagnostics/compare-metric-apis
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MeTpuKku

System.Diagnostics.Metrics

— dotnet-counters

— OpenTelemetry SDK

System.Diagnostics.Metrics

« .NET 6.0

* OpenTelemetry

« dotnet-counter

« Histograms and percentiles
« Strongly typed

« Multi-dimensional metrics



OpenTelemetry

OpenTelemetry is a collection of tools, APIs, and
SDKs. Use it to instrument, generate, collect, and
export telemetry data (metrics, logs, and traces) to

help you analyze your software’s performance and
behavior.

O
é Telemetry

https://opentelemetry.io/
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OpenTelemetry

Microservices :
. 3rd party

App Code service
OTel Auto. Inst. |

OTel API

OTel SDK

OTel
Collector

Kubernetes

Shared
Infra

Client Instrumentation

https://opentelemetry.io/docs/

S

s

Time Series
Databases

Trace Obsexvability

Databases Frontends
& APIs

Column
Stores
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https://opentelemetry.io/docs/

OpenTelemetry

Specification

rrzZze0—-m

[ cross-cutting

Conventions

self-contained

SDK
Contrib |
Instrumentation
R

Constants, helpers
and interfaces for
instrumentation

Implementation code
set up and managed
independently

https://opentelemetry.io/docs/reference/specification/overview/
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https://opentelemetry.io/docs/reference/specification/overview/

OpenTelemetry

Project Status

Signal Status
Logs Stable*
Metrics = Stable

Traces Stable

opentelemetry-dotnet ' Public
The OpenTelemetry WET Client

logging netcore asp-net-core asp-net distributed-tracing ilogger iloggerprovider

@cC: BB ppache-20 W 600 172345 (5382 (30issuesneedhelp) [l 17 Updated 11 hours ago

https://github.com/open-telemetry/opentelemetry-dotnet
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https://github.com/open-telemetry/opentelemetry-dotnet

OpenTelemetry .NET

System.Diagnostics.Metrics

+-- MeterProvider(default)

+-- Meter(name, version)

+-- Instrument<Counter, int>(name, unit, description)

+-- Measurement<int>(value, tags)

https://github.com/open-telemetry/opentelemetry-specification/blob/main/specification/metrics/api.md
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https://github.com/open-telemetry/opentelemetry-specification/blob/main/specification/metrics/api.md

OpenTelemetry .NET

Instruments

CUHXPOHHbIE ACUHXPOHHbIE

 Counter « ObservableCounter
 Histogram  ObservableGauge
 UpDownCounter * ObservableUpDownCounter

https://github.com/open-telemetry/opentelemetry-specification/blob/main/specification/metrics/api.md
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OpenTelemetry .NET

Counter Observable Counter

16:05 16:10 16:15 16:20 16:05 16:10 16:15 16:20
= {__name__="hello_requests_count”®, instance="host.docker.internal:5273", job="otel-prom™} = {_ name__="process_cpu_time_s" instance="host.docker.internal:5273" job="otel-prom”, state="sys




OpenTelemetry .NET

ObservableGauge Histogram

O 1 1 4 11171215 1 O

16:30 16:35 16:40 16:45
== {_name__="process_memory_usage_By", instance="host.docker.internal:5273", job="otel-prom"} 1000 25[][] +Inf




OpenTelemetry .NET

UpDownCounter ObservableUpDownCounter

16:35 16:40 16:45 16:35 16:40 16:45
== {_name__="active_requests”, instance="host.docker.internal:5273" job="otel-prom"} == {_name__="gueue_size", instance="host.dockerinternal:5273", job="otel-prom"}




OpenTelemetry .NET 20

Counter
Counter
ObservableCounter
ObservableGauge
UpDownCounter Gauge

ObservableUpDownCounter

Histogram Histogram



OpenTelemetry .NET

var meter = new Meter("MyLibrary", "1.0");
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OpenTelemetry .NET

var meter = new Meter("MyLibrary", "1.0");

var counter = meter.CreateCounter<long>(
"counter.name",
unit: "things",
description: "A count of things");
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OpenTelemetry .NET

var meter = new Meter("MyLibrary", "1.0");

var counter = meter.CreateCounter<long>(
"counter.name",
unit: "things",
description: "A count of things");

using var meterProvider = Sdk.CreateMeterProviderBuilder()
.AddMeter(meter.Name)
.AddConsoleExporter()
Build(Q);
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OpenTelemetry .NET

var meter = new Meter("MyLibrary", "1.0");

var counter = meter.CreateCounter<long>(
"counter.name",
unit: "things",
description: "A count of things");

using var meterProvider = Sdk.CreateMeterProviderBuilder()
.AddMeter(meter.Name)
.AddConsoleExporter()
Build();

while (!Console.KeyAvailable)

{
counter.Add(200, new KeyValuePair<string, object?>("tag2", "value2"));

¥
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OpenTelemetry .NET

Export counter.name, A count of things, Unit: things, Meter: MyLibrary/1.0
(2023-04-28T07:30:01.0401475Z, 2023-04-28T07:30:01.97412U46Z] tagl: valuel LongSum
Value: 6404800

Export counter.name, A count of things, Unit: things, Meter: MyLibrary/1.0
(2023-04-28T07:30:01.0401475Z, 2023-04-28T07:30:02.9681482Z] tagl: valuel LongSum
Value: 14565200

Export counter.name, A count of things, Unit: things, Meter: MyLibrary/1.0
(2023-04-28T07:30:01.0401475Z, 2023-04-28T07:30:03.9684002Z] tagl: valuel LongSum
Value: 22780800



OpenTelemetry .NET

var observableGauge = meter.CreateObservableGauge(
"observable.gauge.name",
() => new Measurement<long>(
Random.Shared.Next(),
new KeyValuePair<string, object?>("tag3", "value3")),
unit: "unit",
description: "Random.Shared.Next()");
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OpenTelemetry .NET 28

Export observable.gauge.name, Random.Shared.Next(), Unit: unit, Meter: MyLibrary/1.0
(2023-04-28T07:32:38.2508811Z, 2023-04-28T07:32:39.2140649Z] tag3: value3 LongGauge
Value: 1036084292

Export observable.gauge.name, Random.Shared.Next(), Unit: unit, Meter: MyLibrary/1.0
(2023-04-28T07:32:38.2508811Z, 2023-04-28T07:32:40.1875849Z] tag3: value3 LongGauge
Value: 381837055

Export observable.gauge.name, Random.Shared.Next(), Unit: unit, Meter: MyLibrary/1.0
(2023-04-28T07:32:38.2508811Z, 2023-04-28T07:32:40.2015744Z] tag3: value3 LongGauge
Value: 1684709289



OpenTelemetry .NET

var histogram = meter.CreateHistogram<long>(
"histogram.name",
unit: "ms",
description: "Random.Shared.Next(0, 1000)");

while (!Console.KeyAvailable)
{

histogram.Record(
Random.Shared.Next(0, 1000),
new KeyValuePair<string, object?>("tagd", "valued"));
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OpenTelemetry .NET

Export histogram.name, Random.Shared.Next(0, 1000), Unit: ms, Meter: MyLibrary/1.0
(2023-04-28T07:40:28.0501304Z, 2023-04-28T07:40:36.0014056Z] tagu: valued Histogram
Value: Sum: 158902284 Count: 317671

(-Infinity,0]:341

(0,5]:1591

(0,10]:1599

(0,25]:4661

(0,50]:8045

(0,75]:7913

(0,100]:7700

(0,250]:U47665

(0,500]:79485

(0,1000]:158671

(0,+Infinity]:0
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Prometheus

Prometheus is an open-source systems monitoring
and alerting toolkit collects and stores its metrics as
time series data

O

Prometheus

https://prometheus.io/
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Prometheus

i 1
Y

Short-lived
jobs

push rﬁetrics
at exit

¥

Pushgateway

Y
1

Jobs/
exporters

Prometheus
targets

Service discovery Prometheus r \
alerting .« pagerduty
kubernetes file sd - ’
. Alertmanager [ > Email
discﬁver
targets notify
N etc
' Prometheus server
| push
alerts
Retrieval |->  TSDB HTTP
server
PromQL
9 _________________ Prometheus
web Ul
A (A visualization
’ and export

https://prometheus.io/docs/introduction/overview/

API clients
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Prometheus

[ToyeMy Prometheus?

e [lpocTas yCTaHOBKA M HACTPOMKa
*  [M6KuM a3bIK 3anpocoB PromQL

*  MacwTabmpyemocTtb (Thanos, Victoria o
Metrics, Cortex)

OTKpPbITbIM UCXOAHbIN KOJ
LLInpokasa nogaepxka
NHTerpauua c Kubernetes
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Prometheus OpenTelemetry .NET

using var meterProvider = Sdk.CreateMeterProviderBuilder()
.AddMeter(meter.Name)
.AddPrometheusExporter(opt =>

{
opt.StartHttpListener = true;
opt.HttpListenerPrefixes = new[] { $"http://localhost:5000/" };
opt.ScrapeEndpointPath = "/metrics";

})

.Build();

dotnet add package OpenTelemetry.Exporter.Prometheus.HttpListener -v 1.5.0-rc.1
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Prometheus OpenTelemetry .NET

# HELP counter_name_things A count of things
# TYPE counter_name_things counter
counter_name_things{tagl="valuel"} 223334800 1682677498910

# HELP observable_gauge_name_unit Random.Shared.Next()
# TYPE observable_gauge_name_unit gauge
observable_gauge_name_unit{tag3="value3"} 790047966 1682677498911
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Prometheus OpenTelemetry .NET

# HELP histogram_name_ms Random.Shared.Next(0, 1000)

# TYPE histogram_name_ms histogram
histogram_name_ms_bucket{tagd="valued",6 le="0"} 210 1682677498911
histogram_name_ms_bucket{tagld="valued",6 le="5"} 1303 1682677498911
histogram_name_ms_bucket{tagld="valued",6 le="10"} 2415 1682677498911
histogram_name_ms_bucket{tagld="valued" 6 1e="25"} 5699 1682677498911
histogram_name_ms_bucket{tagl="valued",6 1e="50"} 11185 1682677498911
histogram_name_ms_bucket{tagld="valued" 6 1le="75"} 16650 1682677498911
histogram_name_ms_bucket{tagld="valued" 6 1e="100"} 22222 1682677498911
histogram_name_ms_bucket{tagld="valued" 6 1e="250"} 55272 1682677198911
histogram_name_ms_bucket{tagld="valued" 6 1e="500"} 110993 1682677498911
histogram_name_ms_bucket{tagld="valued" K6 1e="1000"} 222488 1682677498911
histogram_name_ms_bucket{tagld="valued" 6 le="+Inf"} 222488 1682677498911
histogram_name_ms_sum{tagi="valued"} 111484579 1682677498911
histogram_name_ms_count{tagd="valueld"} 222488 1682677498911
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Prometheus OpenTelemetry .NET
var builder = WebApplication.CreateBuilder(args);
var meter = new Meter("MyLibrary", "1.0");

builder.Services.AddOpenTelemetry()
\WithMetrics(builder =>

{
builder
.AddMeter(meter.Name)
.AddPrometheusExporter();
3);

var app = builder.Build();

dotnet add package OpenTelemetry.Extensions.Hosting -v 1.5.1
dotnet add package OpenTelemetry.Exporter.Prometheus.AspNetCore 1.5.0-rc.1



Prometheus OpenTelemetry .NET

var counter = meter.CreateCounterﬂlongbC
"hello.requests.count",
description: "The number of hello requests");
app.MapGet("/hello", async () =>

{
counter.Add(1);
await Task.Delay(Random.Shared.Next(1000));
return "Hello, World!";

3);

app.UseOpenTelemetryPrometheusScrapingEndpoint("metrics");

app.Run();
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Prometheus OpenTelemetry .NET

# TYPE hello_requests_count counter
# HELP hello_requests_count The number of hello requests
hello_requests_count 4 1682680813723

# EOF
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Custom
Instruments

opentelemetry-dotnet
opentelemetry-dotnet-contrib
Third-party libraries

Custom instruments

40



Custom instruments

OpenTelemetry.Instrumentation.AspNetCore

OpenTelemetry.Instrumentation.GrpcNetClient

Openlelemetry.Instrumentation.Http

OpenTelemetry.Instrumentation.SqglClient

https://github.com/open-telemetry/opentelemetry-dotnet/tree/main/src

opentelemetry-dotnet

41
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Custom instruments

OpenTelemetry.Instrumentation.AWSLambda
OpenTelemetry.Instrumentation.AspNet. TelemetryHttpModule
OpenTelemetry.Instrumentation.AspNet
Openlelemetry.Instrumentation.Cassandra
OpenTelemetry.Instrumentation.ElasticsearchClient
OpenTelemetry.Instrumentation.EntityFrameworkCore
OpenTelemetry.Instrumentation.EventCounters

OpenTelemetry.Instrumentation.GrpcCore

OpenTelemetry.Instrumentation.Hangfire

opentelemetry-dotnet-contrib

OpenTelemetry.Instrumentation.MassTransit
OpenTelemetry.Instrumentation.MySqglData
OpenTelemetry.Instrumentation.Owin
OpenTelemetry.Instrumentation.Process
OpenTelemetry.Instrumentation.Quartz
OpenTelemetry.Instrumentation.Runtime
OpenTelemetry.Instrumentation.StackExchangeRedis

OpenTelemetry.Instrumentation.Wcf

https://github.com/open-telemetry/opentelemetry-dotnet-contrib/tree/main/src
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Custom instruments 43

System.Diagnostics.DiagnosticSource

DiagnosticSource
and
DiagnosticListener

internal AsphletCoreMetrics{AspletCoreMetricsInstrumentationOptions options)

{
Guard.ThrowIfNull {options);
this.meter = new Meter(InstrumentationMame, InstrumentationVersion);
var metricsListener = new HttpInMetricsListener("Microsoft.AspNetCore®, this.meter, options);
this.diagnosticSourceSubscriber = new DiagnosticSourceSubscriber{metricslListener, this.isEnabled);
this.diagnosticSourceSubscriber.subscribe();

h

https://github.com/open-telemetry/opentelemetry-dotnet/tree/main/src/OpenTelemetry.Instrumentation.AspNetCore



https://github.com/open-telemetry/opentelemetry-dotnet/tree/main/src/OpenTelemetry.Instrumentation.AspNetCore

DEMO



Custom instruments

public class UpTimeService

{

private static readonly DateTime StartTime;

0 references
static UpTimeService()

{

using var process = Process.GetCurrentProcess();
StartTime = process.StartTime;

1 reference
public static TimeSpan UpTime => DateTime.Now — StartTime;
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Custom instruments

internal sealed class UpTimeMetrics : IDisposable

{

internal static readonly string InstrumentationName = typeof(UpTimeMetrics)
internal static readonly string? InstrumentationVersion

= typeof(UpTimeMetrics).Assembly.GetName().Version?.ToString();

private readonly lMeter _meter;

1 reference

public UpTimeMetrics()

{
_meter = new Meter(InstrumentationName, InstrumentationVersion);
var _ = _meter.CreateObservableGauge(
"application.uptime",
() => (long)UpTimeService.UpTime.TotalMilliseconds,
unit: "ms",
description: "Milliseconds elapsed since application startup");
}

0 references

o

public void Dispose()

{

_meter.Dispose();

}

.FullName! ;
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Custom instruments

public static class MeterProviderBuilderExtensions

{

1 reference
public static MeterProviderBuilder AddUpTimeInstrumentation(

this MeterProviderBuilder builder)

{
builder.AddMeter(UpTimeMetrics.InstrumentationName);
builder.AddInstrumentation(new UpTimeMetrics());
return builder;

¥
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Custom instruments

# TYPE application_uptime_ms gauge

# UNIT application_uptime_ms ms

# HELP application_uptime_ms Milliseconds elapsed since application startup
application_uptime_ms 12896 1683759414333

48


https://prometheus.io/docs/introduction/overview/

Application
instrumentation

* [lpAMble BbI30BbI
 [lekopaTtopbl
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Application instrumentation

public class OtelMetrics : IDisposable

{
public static readonly string MeterName = typeof(OtelMetrics).FullName!;
private readonly Meter _meter;

0 references
public OtelMetrics()
{
var version = typeof(OtelMetrics).Assembly
.GetName() .Version?.ToString();
_meter = new Meter(MeterName, version);

HandlerSuccessCounter = _meter.CreateCounter<long>(

"handler.success", "count", "The number of handler success execution");
HandlerFailCounter = _meter.CreateCounter<long>(

"handler.fail", "count", "The number of handler fail execution");
HandlerLatencyHistogram = _meter.CreateHistogram<long>(

"handler.latency", "ms", "Message latency");

HandlerDurationGauge = new Gauge<long>(
_meter, "handler.duration", "ms", "Handle duration milliseconds");

50



Application instrumentation

public MessageHandlerWithMetrics(IRepository<TEntity> repository, IMapper mapper,

ILogger<MessageHandlerWithMetrics<TMessage, TEntity>> logger, OtelMetrics otelMetrics)
{

_repository = repository;

_mapper = mapper;

_logger = logger;

_otelMetrics = otelMetrics;

_tag = new KeyValuePair<string, object?>("message", typeof(TMessage).Name);

_otelMetrics.HandlerSuccessCounter.Add(®, _tag);
_otelMetrics.HandlerFailCounter.Add(®, _tag);
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Application instrumentation

public async Task Handle(TMessage message, CancellationToken ct)

{
var stopwatch = Stopwatch.StartNew();
try
{
_logger.LogInformation($"Handle message {typeof(TMessage).Name}"):
var entity = _mapper.Map<TEntity>(message);
await _repository.MergeEntity(entity, ct);
_otelMetrics.HandlerSuccessCounter.Add(1l, _tag);
_otelMetrics.HandlerLatencyHistogram.Record(
(Llong)(DateTime.UtcNow - message.TimestampUtc).TotalMilliseconds, _tag);
}
catch (Exception)
{
_otelMetrics.HandlerFailCounter.Add(1l, _tag);
throw;
}
finally
{
_otelMetrics.HandlerDurationGauge.SetValue(stopwatch.ElapsedMilliseconds, _tag);
}
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Decorator

/lekopaTop - CTPYKTYPHbIX LLA610H
MPOEKTMPOBaHMSA, KOTOPbIXM NO3BOJISIET
AMHAMUYECKU MOAKNI0YATb K OO BEKTY
JI0MNOJIHUTE/IbHYHO (PYHKLIMOHA/IbHOCTb.



Application instrumentation

public MonitoredMessageHandler(IMessageHandler<TMessage> messageHandler,
OtelMetrics otelMetrics)

{
_messageHandler = messageHandler;
_otelMetrics = otelMetrics;

_tag = new KeyValuePair<string, object?>("message", typeof(TMessage).Name);

_otelMetrics.HandlerSuccessCounter.Add(®, _tag);
_otelMetrics.HandlerFailCounter.Add(®, _tag);
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Application instrumentation

public async Task Handle(TMessage message, CancellationToken ct)

{
var stopwatch = Stopwatch.StartNew();
try
{
await _messageHandler.Handle(message, ct);
_otelMetrics.HandlerSuccessCounter.Add(1l, _tag);
_otelMetrics.HandlerLatencyHistogram.Record(
(Long)(DateTime.UtcNow — message.TimestampUtc).TotalMilliseconds, _tag);
}
catch (Exception)
{
_otelMetrics.HandlerFailCounter.Add(1l, _tag);
throw;
}
finally
{
_otelMetrics.HandlerDurationGauge.SetValue(stopwatch.ElapsedMilliseconds, _tag);
}

55



Application instrumentation

dotnet add package Scrutor

services.Decorate(
typeof(IMessageHandler<>),
typeof(MonitoredMessageHandler<>));
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HealthChecks

https://learn.microsoft.com/en-US/aspnet/core/host-and-deploy/health-checks?view=aspnetcore-7.0
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HealthChecks

var builder = WebApplication.CreateBuilder(args);
builder.Services.AddHealthChecks();
var app = builder.Build();

app.MapHealthChecks("/health");

app.Run();
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HealthChecks

public class SampleHealthCheck : IHealthCheck
{

0 references

public Task<HealthCheckResult> CheckHealthAsync(
HealthCheckContext context,
CancellationToken cancellationToken = default)

var isHealthy = Random.Shared.Next(2) == 1;

if (isHealthy)
return Task.FromResult(
HealthCheckResult.Healthy("A healthy result."));

return Task.FromResult(
new HealthCheckResult(context.Registration.FailureStatus,
"An unhealthy result."));

59



HealthChecks

Program.cs

services

.AddHealthChecks()
.AddCheck<SampleHealthCheck>("sample");

OtelMetrics.cs

HealthCheckGauge = new Gauge<long>(
_meter, "health.check", description: "Health check status");

HealthGauge = new Gauge<long>(
_meter, "health", description: "General application health status");

60



HealthChecks

public class MetricsHealthCheckPublisher : IHealthCheckPublisher
{

private readonly OtelMetrics _otelMetrics;

0 references
public MetricsHealthCheckPublisher(OtelMetrics otelMetrics) => _otelMetrics = otelMetrics;

0 references
public Task PublishAsync(HealthReport report, CancellationToken cancellationToken)
{
foreach (var entry in report.Entries)
{
var tag = new KeyValuePair<string, object?>("name", entry.Key);
_otelMetrics.HealthCheckGauge.SetValue((long)entry.Value.Status, tag);
}

_otelMetrics.HealthGauge.SetValue((long)report.Status);

return Task.CompletedTask;
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HealthChecks

services

.AddHealthChecks()
.AddCheck<SampleHealthCheck>("sample");

services.AddSingleton<
THealthCheckPublisher,
MetricsHealthCheckPublisher>();
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HealthChecks

# TYPE health_check gauge
# HELP health_check Health check status
health_check{name="sample"} 2 1683923515936

# TYPE health gauge
# HELP health General application health status
health 2 1683923545936
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OpenTelemetry collector

-y
ﬁ Otel Collector

o9

Extensions: health, pprof, zpages E:j;t_;‘_l
m
OTLP "~ & OTLP
<]
— Batch E— - “  Attributes = E

it & Processors =

Jaeger Jaeger
&
4]
2
L - Batch e e Filter e
:
Prometheus éé Prometheus
E[:@:]E Processors

https://opentelemetry.io/docs/collector/
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OpenTelemetry collector 66

®ann: otel-collector-config.yaml ®amn: docker-compose.yaml

- " 1 I
receivers: VETS%DH- 3.7
otlp: services:
otel-collector:

protocols:
grpc: image: otel/opentelemetry—collector:0.77.0
command: ["--config=/etc/otel-collector-config.yaml"]
exporters: volumes: _ _
prometheus: - ./otel-collector-config.yaml:/etc/otel-collector-config.yaml
endpoint: "0.0.0.0:8889" ports:

- "8889:8889" # Prometheus exporter metrics
- "4317:4317" # OTLP gRPC receiver

metric_expiration: 5m
const_labels:
env: production

extensions:
health_check:

service:
extensions: [health_check]
pipelines:
metrics:
receivers: [otlp]
exporters: [prometheus]



OpenTelemetry collector

builder.Services.AddOpenTelemetry()
JWithMetrics(builder =>
{

builder
.SetResourceBuilder(ResourceBuilderHelper.CreateResourceBuilder(typeof(Program)))

.AddMeter(0OtelMetrics.MeterName)
.AddInstrumentation<OtelMetrics>()
.AddUpTimeInstrumentation()
.AddOt1pExporter(op =>

{
op.Endpoint = new Uri("http://localhost:4317");
3);
});

dotnet add package OpenTelemetry.Exporter.OpenTelemetryProtocol -v 1.5.1
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OpenTelemetry collector

public static ResourceBuilder CreateResourceBuilder(Type assemblyTag)
{
var assembly = Assembly.GetAssembly(assemblyTag)!.GetName();
var resourceBuilder = ResourceBuilder
.CreateDefault()
.AddService(
serviceName: assembly.Name!,
serviceVersion: assembly.Version?.ToString(),
autoGenerateServiceInstanceld: false,
serviceInstanceld: Environment.MachineName);

resourceBuilder.AddAttributes(new Dictionary<string, object>

{

["machine.name"] = Environment.MachineName

1)

var environment = Environment.GetEnvironmentVariable("ASPNETCORE_ENVIRONMENT");
if (environment is not null)
resourceBuilder.AddAttributes(new Dictionary<string, object>

{

["environment.name"] = environment

k)

return resourceBuilder;
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OpenTelemetry collector

# HELP application_uptime_milliseconds Milliseconds elapsed since application
startup

# TYPE application_uptime_milliseconds gauge

application_uptime_milliseconds{env="production", instance="PUGACH-
WORKSTAT", job="Dotnext.Demo.Service"} 615u3

# HELP target_info Target metadata
# TYPE target_info gauge

target_info{environment_name="Development",6 instance="PUGACH-
WORKSTAT", job="Dotnext.Demo.Service" ,machine_name="PUGACH-
WORKSTAT" , service_version="1.0.0.0"} 1
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http://localhost:8889/metrics

ANbTepHaTUBbI

OpenTelemetry B
NET

App.Metrics

https://www.app-

metrics.io/getting-started/

prometheus-net

https://github.com/prometheus-

net/prometheus-net

Prometheus.Client

https://github.com/prom-client-

net/prom-client
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https://www.app-metrics.io/getting-started/
https://github.com/prometheus-net/prometheus-net
https://github.com/prom-client-net/prom-client
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App.Metrics

* EanHbin APl Ana MeTpuUK c 6oraTbim

(MYHKLMOHANIOM
» [logaep:kKa 601bLLIOr0 KOJIMYECTBO
@! ot o 6ekeHaoB(InfluxDB, Prometheus, Graphite,
a0 A ) Datadog, ...)
erver - Grafana * Bbonblloe KoMYeCcTBO paclUMpEHUM
App Metrics - (HealthCheck, AspNetCore, Sql ...)

Elasticsearch

&

InfluxDB

e Xopollaa AOKYMeHTaumA

Watch 98 - Fork 281 Star 2.2k



prometheus-net
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[Ipon3BOANTENIBHOCTD

bo/iblLOEe KO/IMYECTBO pacluMpEHUM
(HealthCheck, AspNetCore, Sql ...)

MHTerpauymna c Pushgateway

MHterpayma c EventCounters,
DiagnhosticSource, .NET Meters

XopoLwlaa JOKYMeHTauuA

Watch 31 - Fork 266 Star 1.6k



OpenTelemetry vs prometheus-net benchmarks

CPU time used for 10M measurements (smaller is better, milliseconds)

prometheus-net
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Memory used for 10M measurements (smaller is better, kilobytes)
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OpenTelemetry
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CPU time required to initialize 10K timeseries (smaller is better, milliseconds)

Memory required to initialize 10K timeseries (smaller is better, megabytes)
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Prometheus.Client

* [lpon3sBoanTENBHOCTD
» [loTpebneHne naMAaTu
» [lpocToTa MCNo/ib30BaHUA

Watch 5 -~ Fork 21

Star 117
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Prometheus.Client vs prometheus-net benchmarks

Mean, ms Initialize 10K timeseries

Histogram

prometheus-net 8.0.0
Prometheus.Client 5.2.0

Gauge

Counter
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AnbtepHaTtmBbl OpenTelemetry B .NET

App.Metrics prometheus-net Prometheus.Client
« EauHbIM APl ans METpUK C * [lpon3BOAUTE/IBHOCTb * [lpon3BOAUTE/ILHOCTb
6oraTbiM OYHKLMOHA/IOM » bonblloe KoM4ecTBo * [loTpebneHne naMmatn
* [logaeprkka 60/1bLLIOrO paclumpenun (HealthCheck, » [lpocTtoTa MCnoaib30BaHMA
KO/IMYEeCTBO AspNetCore, Sql ...)
6ekeHaoB(InfluxDB, *  WHTerpauma c Pushgateway Koraa ucnosb3oBatb:
Prometheus, Graphite, * Wurterpauma c EventCounters, TpebyeTcs MMHUMA/bHbIM
Datadog, ...) DiagnosticSource, .NET Meters  overhead Ha MeTpUKH
* bonblloe KoM4ecTso « XopoLwlasa AOKYMeHTaLMA
paclwmpenun (HealthCheck,
AspNetCore, Sql ...) Koraa Mcnosb3oBaTb:
» XopoLaa AOKYMeHTaLMA TpebyeTca Ucnonb3oBaTb TOJIbKO
Prometheus 1 noaaep:xka
Korga ncnosib3oBartb: JOMNOJIHATE/IbHbIX PacCLUMPEHUH

TpebyeTcs He3aBUCMMOCTb OT
GEKEH/] CEPBMCOB U NoaJepiKKa
JIOMOJIHUTEJIbHBIX PaCLUMPEHMM



Alerting
i




Alerting 78

groups: 4 8 &1 Dotnext.Demo.Service
- name: demo_service P Cu» Connected Services
rules: b &0 Dependencies
— alert: demo_service_unhealthy.production b &83d Properties
expr: health{job="Dotnext.Demo.Service", env="production"} == b & B0 Handlers
for: 5Sm b & EJ HealthChecks
labels: b & E] Messages
priority: low b & El Metrics
severity: warning 4 8 [ prometheus
annotations: &[4 config.production.ym
summary: "{{ $labels.app }} is unhealthy on '{{ $labels.instance }}'" 8 . config.staging.yml

™ i
& 4 demo_service_rules.yml



Alerting

®ann demo_service_rules.yml

groups:
- name: demo_service
rules:
— alert: demo_service_unhealthy.${ .env }$
expr: health{job="${ .app }$", env="${ .env }$"} ==
for: ${ .default_duration }$
labels:
priority: low
severity: warning
annotations:
summary: "{{ $labels.app }} is unhealthy on '{{ $labels.

®ann: config.production.yml

app: Dotnext.Demo.Service
env: production
default_duration: 5m

instance }}'"
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Alerting

./gomplate_windows-amd64-slim.exe \
-f demo_service_rules.yml \
-c .=config.production.yml \

-0 demo_service_rules.production.yml \
--left-delim '${' \
--right-delim '}$'

https://github.com/hairyhenderson/gomplate
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https://github.com/hairyhenderson/gomplate

Grafana

G

Grafana

https://grafana.com/
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https://grafana.com/

Grafana

OR N
G

Applications

Infrastructure

‘. vmware 5

API

45 Grafana

& Plugins 55 Dashboards

0 Alerts @) Usage insights

(=] Reports 4 Governance

=1 Metrics

Your observability
wherever you need it

Cloud

Self-managed
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DEMO
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BbiBOADI

MeTpUKU - 3TO BaXKHO
M3MepsamTe Kak MOXKHO paHblLLe
OpenTelemetry - 3To0 XOpoLLMIA BbIGOP

YunTbiBaMTE HaKMaAHbIE pacxobl,
KOTOPbIE BbI3bIBAOT METPUKMU

BbibMpanTe MHCTPYMEHTbI, KOTOPbIE Bam
noaxoanT
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Cnacmb6o 3a BHUMaHue!

byay paa otBeTUTb Ha BONpOCHI!
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