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[Span A] ←←←(the root span)

|

+------+------+

| |

[Span B] [Span C] ←←←(Span C is a `ChildOf` Span A)

| |

[Span D] +---+-------+

| |

[Span E] [Span F] >>> [Span G] >>> [Span H]

↑

↑

↑

(Span G `FollowsFrom` Span F)
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•

•

•



●

○

■

○

○

○

●

○

○

○

○

●

○

○

■

■

https://opentelemetry.io/docs/reference/specification/
https://opentelemetry.io/docs/reference/specification/context/
https://opentelemetry.io/docs/reference/specification/context/api-propagators/
https://opentelemetry.io/docs/reference/specification/baggage/api/
https://opentelemetry.io/docs/reference/specification/trace/api/
https://opentelemetry.io/docs/reference/specification/metrics/api/
https://opentelemetry.io/docs/reference/specification/trace/sdk/
https://opentelemetry.io/docs/reference/specification/metrics/sdk/
https://opentelemetry.io/docs/reference/specification/resource/sdk/
https://opentelemetry.io/docs/reference/specification/sdk-configuration/
https://opentelemetry.io/docs/reference/specification/overview/#semantic-conventions
https://opentelemetry.io/docs/reference/specification/protocol/
https://opentelemetry.io/docs/reference/specification/metrics/datamodel/
https://opentelemetry.io/docs/reference/specification/logs/data-model/
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https://opentelemetry.io/docs/concepts/signals/traces/
https://opentelemetry.io/docs/concepts/signals/metrics/
https://opentelemetry.io/docs/concepts/signals/logs/
https://opentelemetry.io/docs/concepts/signals/baggage/




https://github.com/open-telemetry/opentelemetry-proto
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OpenTelemetry API Activity API

var tracer = TracerProvider.Default.GetTracer("name", "version") var activitySource = new ActivitySource("name", "version")

OpenTelemetry API Activity API Comments

tracer.StartActiveSpan() activitySource.StartActivity()

Tracer.Current Activity.Current
Note that the .Current is obtained from 

Activity, not ActivitySource.

tracer.StartSpan
No equivalent. Starting an activity always 

makes it as the current.



OpenTelemetry API Activity API

OpenTelemetry.Trace.TelemetrySpan System.Diagnostics.Activity

span.Name activity.DisplayName

span.SpanContext activity.ActivityContext

span.ParentSpanContext activity.Parent.ActivityContext

span.ParentSpan activity.Parent

span.ParentSpanId activity.ParentSpanId

span.SpanKind activity.ActivityKind

span.SetAttribute activity.SetTag

span.AddEvent activity.AddEvent

span.Links activity.Links

span.StartTime activity.StartTimeUtc

span.EndTime activity.StartTimeUtc + Activity.Duration

span.IsRecording activity.IsAllDataRequested





dotnet add package OpenTelemetry

dotnet add package OpenTelemetry.Exporter.Console

var serviceName = "MyCompany.MyProduct.MyService";

var serviceVersion = "1.0.0";

var resourceBuilder = ResourceBuilder.CreateDefault()

.AddService(serviceName: serviceName, serviceVersion: serviceVersion);

using var tracerProvider = Sdk.CreateTracerProviderBuilder()

.AddSource("ActivitySource1")

.AddSource("ActivitySource2")

.SetResourceBuilder(resourceBuilder)

.AddConsoleExporter()

.Build();

var activitySource1 = new ActivitySource("ActivitySource1");

var activitySource2 = new ActivitySource("ActivitySource2");

https://github.com/open-telemetry/opentelemetry-dotnet/blob/main/src/OpenTelemetry/README.md#tracing-configuration


using (var activity1 = activitySource1.StartActivity("Activity1"))

{

activity1?.SetTag("foo", 1);

activity1?.SetTag("bar", "Hello, World!");

using (var activity2 = activitySource2.StartActivity("Activity2"))

{

activity2?.SetTag("foo", 2);

activity2?.SetTag("bar", "Hello, OpenTelemetry!");

Debug.Assert(activity2?.ParentId == activity1?.Id);

}

}

Activity.TraceId: c94fd57bf0fe9424c2965f338fc399ec

Activity.SpanId: 003ab102249a5c5f

Activity.TraceFlags: Recorded

Activity.ParentSpanId: 53342a6af70ff1be

Activity.ActivitySourceName: ActivitySource2

Activity.DisplayName: Activity2

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T10:39:01.2177110Z

Activity.Duration: 00:00:00.0001000

Activity.Tags:

foo: 2

bar: Hello, OpenTelemetry!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: b276abd8-5e65-4d07-9ce2-6cb9a954a0e0

Activity.TraceId: c94fd57bf0fe9424c2965f338fc399ec

Activity.SpanId: 53342a6af70ff1be

Activity.TraceFlags: Recorded

Activity.ActivitySourceName: ActivitySource1

Activity.DisplayName: Activity1

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T10:39:01.2162810Z

Activity.Duration: 00:00:00.0417300

Activity.Tags:

foo: 1

bar: Hello, World!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: b276abd8-5e65-4d07-9ce2-6cb9a954a0e0



var serviceName = "MyCompany.MyProduct.MyService";

var serviceVersion = "1.0.0";

var resourceBuilder = ResourceBuilder.CreateDefault()

.AddService(serviceName: serviceName, serviceVersion: serviceVersion);

using var loggerFactory = LoggerFactory.Create(

builder => builder.AddOpenTelemetry(

options =>

{

options.AddConsoleExporter();

options.SetResourceBuilder(resourceBuilder);

}));

var logger = loggerFactory.CreateLogger("MyLogger");



var activitySource1 = new ActivitySource("ActivitySource1");

var activitySource2 = new ActivitySource("ActivitySource2");

using (var activity1 = activitySource1.StartActivity("Activity1"))

{

activity1?.SetTag("foo", 1);

activity1?.SetTag("bar", "Hello, World!");

logger.LogInformation("Hello from {ActivitySource}!", activitySource1.Name);

using (var activity2 = activitySource2.StartActivity("Activity2"))

{

activity2?.SetTag("foo", 2);

activity2?.SetTag("bar", "Hello, OpenTelemetry!");

Debug.Assert(activity2?.ParentId == activity1?.Id);

logger.LogInformation("Hello from {ActivitySource}!", activitySource2.Name);

}

}



Activity.TraceId: 478d21e1307305397b0f0a6e9e6e35af

Activity.SpanId: 1be65cc75b8118d1

Activity.TraceFlags: Recorded

Activity.ParentSpanId: ade5623f46664cc1

Activity.ActivitySourceName: ActivitySource2

Activity.DisplayName: Activity2

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T13:07:30.3628620Z

Activity.Duration: 00:00:00.0001920

Activity.Tags:

foo: 2

bar: Hello, OpenTelemetry!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: 965600d9-4729-4a8c-b411-2e3a67f511db

Activity.TraceId: 478d21e1307305397b0f0a6e9e6e35af

Activity.SpanId: ade5623f46664cc1

Activity.TraceFlags: Recorded

Activity.ActivitySourceName: ActivitySource1

Activity.DisplayName: Activity1

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T13:07:30.3227010Z

Activity.Duration: 00:00:00.0494030

Activity.Tags:

foo: 1

bar: Hello, World!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: 965600d9-4729-4a8c-b411-2e3a67f511db

LogRecord.Timestamp: 2022-10-07T13:07:30.3310890Z

LogRecord.TraceId: 478d21e1307305397b0f0a6e9e6e35af

LogRecord.SpanId: ade5623f46664cc1

LogRecord.TraceFlags: Recorded

LogRecord.CategoryName: MyLogger

LogRecord.LogLevel: Information

LogRecord.State: Hello from ActivitySource1!

Resource associated with LogRecord:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: 965600d9-4729-4a8c-b411-2e3a67f511db

LogRecord.Timestamp: 2022-10-07T13:07:30.3629530Z

LogRecord.TraceId: 478d21e1307305397b0f0a6e9e6e35af

LogRecord.SpanId: 1be65cc75b8118d1

LogRecord.TraceFlags: Recorded

LogRecord.CategoryName: MyLogger

LogRecord.LogLevel: Information

LogRecord.State: Hello from ActivitySource2!

Resource associated with LogRecord:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: 965600d9-4729-4a8c-b411-2e3a67f511db



var serviceName = "MyCompany.MyProduct.MyService";

var serviceVersion = "1.0.0";

var resourceBuilder = ResourceBuilder.CreateDefault()

.AddService(serviceName: serviceName, serviceVersion: serviceVersion);

using MeterProvider meterProvider = Sdk.CreateMeterProviderBuilder()

.AddMeter("Meter1")

.SetResourceBuilder(resourceBuilder)

.AddConsoleExporter()

.Build();

var meter = new Meter(name: "Meter1", version: "1.0.0");



using (var activity1 = activitySource1.StartActivity("Activity1"))

{

activity1?.SetTag("foo", 1);

activity1?.SetTag("bar", "Hello, World!");

logger.LogInformation("Hello from {ActivitySource}!", activitySource1.Name);

var counter = meter.CreateCounter<int>("counter");

counter.Add(1);

counter.Add(2);

using (var activity2 = activitySource2.StartActivity("Activity2"))

{

activity2?.SetTag("foo", 2);

activity2?.SetTag("bar", "Hello, OpenTelemetry!");

Debug.Assert(activity2?.ParentId == activity1?.Id);

logger.LogInformation("Hello from {ActivitySource}!", activitySource2.Name);

}

}



Activity.TraceId: a1545bce5e56994facda3ee1a320a592

Activity.SpanId: 4edc67c2a5e78902

Activity.TraceFlags: Recorded

Activity.ParentSpanId: e701c130096a5686

Activity.ActivitySourceName: ActivitySource2

Activity.DisplayName: Activity2

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T13:35:00.1217020Z

Activity.Duration: 00:00:00.0003150

Activity.Tags:

foo: 2

bar: Hello, OpenTelemetry!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: a574c20a-215c-4ed9-b371-4a69dcb8a022

Activity.TraceId: a1545bce5e56994facda3ee1a320a592

Activity.SpanId: e701c130096a5686

Activity.TraceFlags: Recorded

Activity.ActivitySourceName: ActivitySource1

Activity.DisplayName: Activity1

Activity.Kind: Internal

Activity.StartTime: 2022-10-07T13:34:59.8851770Z

Activity.Duration: 00:00:00.2454450

Activity.Tags:

foo: 1

bar: Hello, World!

Resource associated with Activity:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: a574c20a-215c-4ed9-b371-4a69dcb8a022

Resource associated with Metric:

service.name: MyCompany.MyProduct.MyService

service.version: 1.0.0

service.instance.id: a574c20a-215c-4ed9-b371-4a69dcb8a022

Export counter, Meter: Meter1/1.0.0

(2022-10-07T13:35:00.1138830Z, 2022-10-07T13:35:00.1361700Z] 

LongSum

Value: 3



https://github.com/open-telemetry/opentelemetry-proto/blob/main/opentelemetry/proto/metrics/v1/metrics.proto#L635


https://opentelemetry.io/docs/reference/specification/metrics/sdk/#exemplar


•OpenTelemetry

•OpenTelemetry.Extensions.Hosting

•OpenTelemetry.Instrumentation.AspNetCore

•OpenTelemetry.Instrumentation.Http

•OpenTelemetry.Exporter.Jaeger

•OpenTelemetry.Exporter.Console

•OpenTelemetry.Exporter.Prometheus.AspNetCore



var builder = WebApplication.CreateBuilder(args);

// ...

var resourceBuilder = ResourceBuilder.CreateDefault().AddService("FooService", "1.0.0");

builder.Services.AddOpenTelemetryTracing(tracerProviderBuilder =>

{

tracerProviderBuilder

.SetResourceBuilder(resourceBuilder)

.AddSource("FooSource")

.AddAspNetCoreInstrumentation()

// baggage HttpClient instrumentation

.AddHttpClientInstrumentation()

.AddJaegerExporter(options =>

{

options.Protocol = JaegerExportProtocol.HttpBinaryThrift;

options.AgentHost = "localhost";

options.AgentPort = 14268;

});

});

builder.Services.AddLogging(loggingBuilder => loggingBuilder

.AddOpenTelemetry(

options =>

{

options.SetResourceBuilder(resourceBuilder);

options.AddConsoleExporter();

}));



builder.Services.AddOpenTelemetryMetrics(metricsBuilder => metricsBuilder

.SetResourceBuilder(resourceBuilder)

.AddAspNetCoreInstrumentation()

.AddMeter("FooMeter")

.AddPrometheusExporter());

var app = builder.Build();

app.UseOpenTelemetryPrometheusScrapingEndpoint();

// …

app.Run();



var builder = WebApplication.CreateBuilder(args);

// ...

var resourceBuilder = ResourceBuilder.CreateDefault().AddService("BarService", "1.0.0");

builder.Services.AddOpenTelemetryTracing(tracerProviderBuilder =>

{

tracerProviderBuilder

.SetResourceBuilder(resourceBuilder)

.AddAspNetCoreInstrumentation()

.AddJaegerExporter(options =>

{

options.Protocol = JaegerExportProtocol.HttpBinaryThrift;

options.AgentHost = "localhost";

options.AgentPort = 14268;

});

});

builder.Services.AddLogging(loggingBuilder => loggingBuilder

.AddOpenTelemetry(

options =>

{

options.SetResourceBuilder(resourceBuilder);

options.AddConsoleExporter();

}));

var app = builder.Build();



[Route("/api/[controller]")]

public class FooController : ControllerBase

{

private static readonly ActivitySource FooActivitySource

= new ActivitySource("FooSource");

private static readonly Counter<int> FooCounter

= new Meter("FooMeter").CreateCounter<int>("FooCounter");

private readonly IHttpClientFactory _clientFactory;

private readonly ILogger<FooController> _logger;

public FooController(

IHttpClientFactory clientFactory,

ILogger<FooController> logger)

{

_clientFactory = clientFactory;

_logger = logger;

}

[HttpGet]

public async Task<IActionResult> Get()

{

Baggage.SetBaggage("FooBaggage1", "FooValue1");

Baggage.SetBaggage("FooBaggage2", "FooValue2");

var client = _clientFactory.CreateClient();

var result = await client.GetStringAsync("http://localhost:5002/api/bar");

using var activity = FooActivitySource.StartActivity("FooActivity");

activity?.AddTag("FooTag", "FooValue");

activity?.AddEvent(new ActivityEvent("FooEvent"));

await Task.Delay(100);

_logger.LogInformation("/api/foo called");

FooCounter.Add(1);

return Ok(result);

}

}



[Route("/api/[controller]")]

public class BarController : ControllerBase

{

private readonly ILogger<BarController> _logger;

public BarController(ILogger<BarController> logger)

{

_logger = logger;

}

[HttpGet]

public string Get()

{

_logger.LogInformation("/api/bar called");

var baggage1 = Baggage.GetBaggage("FooBaggage1");

var baggage2 = Baggage.GetBaggage("FooBaggage2");

_logger.LogInformation("baggage1 value: {baggage}, baggage2 value: {baggage2}", baggage1, baggage2);

return "Hello from Bar";

}

}





LogRecord.Timestamp: 2022-10-08T14:48:56.3911910Z

LogRecord.TraceId: d1760561ff9610137d63134e509ef8ea

LogRecord.SpanId: b849fcb1086c1625

LogRecord.TraceFlags: Recorded

LogRecord.CategoryName: WebApplication2.Controllers.BarController

LogRecord.LogLevel: Information

LogRecord.State: baggage1 value: FooValue1, baggage2 value: FooValue2

Resource associated with LogRecord:

service.name: BarService

service.namespace: 1.0.0

service.instance.id: 3f646ed1-a0c5-440d-b0d4-b1803ea31632







https://github.com/open-telemetry/opentelemetry-dotnet-instrumentation
https://learn.microsoft.com/en-us/archive/msdn-magazine/2001/november/net-clr-profiling-services-track-your-managed-components-to-boost-application-performance


https://opentelemetry.io/docs/collector/getting-started/








receivers:

# ...

otlp:

protocols:

grpc:

processors:

# ...

memory_limiter:

check_interval: 1s

limit_mib: 2000

batch:

exporters:

logging:

loglevel: warn

otlp/elastic:

# Elastic APM server https endpoint without the "https://" prefix

endpoint: "xxx"

headers:

# Elastic APM Server secret token

Authorization: "Bearer xxx"

service:

pipelines:

traces:

receivers: [otlp]

exporters: [logging, otlp/elastic]

metrics:

receivers: [otlp]

exporters: [logging, otlp/elastic]

logs:

receivers: [otlp]

exporters: [logging, otlp/elastic]



•OpenTelemetry.Exporter.OpenTelemetryProtocol

•OpenTelemetry.Exporter.OpenTelemetryProtocol.Logs

.AddOtlpExporter(options =>

{

options.Protocol = OtlpExportProtocol.Grpc;

options.Endpoint = new Uri("http://localhost:4317");

});







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


Thank you!
Let's build amazing apps with .NET 7
get.dot.net/7
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