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Cloud-native .NET

• Previous .NET investments:
• YARP
• Project Tye
• Health Checks
• HttpClientFactory
• gRPC
• SDK Container Builds
• NativeAOT

• .NET 8:
• R9
• Aspire



R9 – internal SDK for high-scale services

• Which parts of R9 should be shared in the open?
• Move general-purpose concepts to dotnet/runtime
• Move ASP.NET-related concepts into dotnet/aspnetcore
• Move other things to dotnet/extensions



System.TimeProvider: time abstraction!

• API to provide the current system time #36617

https://github.com/dotnet/runtime/issues/36617


Frozen Collections

• Provide optimized read-only collections #67209
• Two new types:

• FrozenDictionary<TKey, TValue>
• FrozenSet<TKey, TValue>

• Part of System.Collections.Immutable NuGet package
• Expensive to create but provide very fast read access.
• Why existing immutable collections were not improved instead?
• More: https://devblogs.microsoft.com/dotnet/performance-

improvements-in-net-8/#frozen-collections

https://github.com/dotnet/runtime/issues/67209
https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-8/#frozen-collections
https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-8/#frozen-collections


FozenDictionary<int, int> benchmarks

Method Mean Ratio
ImmutableDictionaryGets 360.55 us 13.89
DictionaryGets 39.43 us 1.52
FrozenDictionaryGets 25.95 us 1.00



FrozenSet<string> benchmarks

Method Mean Ratio
HashSet_IsMostPopular 9.824 ns 1.00
FrozenSet_IsMostPopular 1.518 ns 0.15



ReadOnly empty collection singletons

https://github.com/dotnet/runtime/issues/76028


Keyed DI 1/2

• Add Keyed Services Support to Dependency Injection #64427

https://github.com/dotnet/runtime/issues/64427


Keyed DI 2/2



Analyzers

• Recommend use of concrete 
types to maximize 
devirtualization potential 
#51193

• Report inefficient use of sets. 
#85490

https://github.com/dotnet/runtime/issues/51193
https://github.com/dotnet/runtime/issues/51193
https://github.com/dotnet/runtime/issues/51193
https://github.com/dotnet/runtime/issues/51193
https://github.com/dotnet/runtime/issues/85490
https://github.com/dotnet/runtime/issues/85490


dotnet/runtime: even more

• Full list: Libraries work to support Cloud Native effort for .NET 8 
#78518

• Don’t miss:
• Boost performance of localized, non-static or incremental string 

formatting #50330
• Base64.IsValid #76020
• XXH3 #75948
• Introduce DI friendly IMeter<T> #77514
• Add a type to represent IP networks based on CIDR notation #79946

• Check .NET 9 part!

https://github.com/dotnet/runtime/issues/78518
https://github.com/dotnet/runtime/issues/78518
https://github.com/dotnet/runtime/issues/50330
https://github.com/dotnet/runtime/issues/50330
https://github.com/dotnet/runtime/issues/76020
https://github.com/dotnet/runtime/issues/75948
https://github.com/dotnet/runtime/issues/77514
https://github.com/dotnet/runtime/issues/79946


ASP.NET: Metrics!

• Measurements reported over time.

• Used to monitor the health of an app and to generate alerts.

• System.Diagnostics.Metrics vs Event Counters:
• New kinds: counters, gauges and histograms
• Multi-dimensional
• Integration into the wider cloud native eco-system by aligning with 

OpenTelemetry standards

• Metrics have been added for ASP.NET Core hosting, Kestrel and 
SignalR.

• And documented in #37875

https://github.com/dotnet/aspnetcore/issues/47536
https://github.com/dotnet/docs/pull/37875


ASP.NET Core updates in .NET 8 Preview 4 - .NET Blog (microsoft.com)

https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-dotnet-8-preview-4/#metrics


ASP.NET: IExceptionHandler middleware #46280

„We don't want to encourage developers to use exceptions as 
normal control flow, it's extremely in-efficient and poor 
design. We should document that expectation and avoid using 
this capability in our own components.”

https://github.com/dotnet/aspnetcore/issues/46280


ASP.NET: Route Short Circuit middleware #46071

https://github.com/dotnet/aspnetcore/issues/46071


ASP.NET: even more

• Introduce IResettable to streamline object pool usage #44901
• Request timeout middleware #46115
• Add Counters & Logs for 404s and MapFallback #46404
• Make Http Logging Middleware Endpoint aware #43222
• HttpLoggingMiddleware could allow custom code to decide 

whether to log or not #39200
• HttpLogging redaction and enrichment #31844

https://github.com/dotnet/aspnetcore/issues/44901
https://github.com/dotnet/aspnetcore/pull/46115
https://github.com/dotnet/aspnetcore/issues/46404
https://github.com/dotnet/aspnetcore/issues/43222
https://github.com/dotnet/aspnetcore/issues/39200
https://github.com/dotnet/aspnetcore/issues/39200
https://github.com/dotnet/aspnetcore/issues/31844




dotnet/extensions

This repository contains a suite of libraries that provide facilities commonly 
needed when creating production-ready applications. Initially developed to 
support high-scale and high-availability services within Microsoft, such as 
Microsoft Teams, these libraries deliver functionality that can help make 
applications more efficient, more robust, and more manageable.

https://github.com/dotnet/extensions


Testing

• Fake It Til You Make It...To Production - .NET Blog (microsoft.com)
• Logging (Microsoft.Extensions.Diagnostics.Testing)

• FakeLogger, FakeLogger<T>, FakeLoggerProvider
• FakeLogger exposes .Collector property which returns FakeLogCollector
• FakeLogCollector exposes Count, GetSnapshot() and LatestRecord

• Metrics (Microsoft.Extensions.Diagnostics.Testing)
• MetricCollector<T> for recording, provides LastMeasurement and 

GetMeasurementSnapshot

• FakeTimeProvider (Microsoft.Extensions.TimeProvider.Testing)
• You can set specific time and increment it
• You can specify a value that is added every time the time is read

https://devblogs.microsoft.com/dotnet/fake-it-til-you-make-it-to-production/
https://www.nuget.org/packages/Microsoft.Extensions.Diagnostics.Testing
https://www.nuget.org/packages/Microsoft.Extensions.Diagnostics.Testing
https://nuget.org/packages/Microsoft.Extensions.TimeProvider.Testing


Microsoft.Extensions.Http.Resilience

• HTTP-based resilience APIs build atop Polly:
• Rate limiter (max number of concurrent requests to dependency)
• Total request timeout
• Retry (for transient errors and slow responses)
• Circuit breaker (stop on too many failures/timeouts)
• Attempt timeout

• Microsoft.Extensions.Resilience: minimal set of APIs, enrich 
Polly’s metrics

• Building resilient cloud services with .NET 8 - .NET Blog 
(microsoft.com)

• Meet Polly: The .NET resilience library | Polly (pollydocs.org)

https://www.nuget.org/packages/Microsoft.Extensions.Http.Resilience
https://devblogs.microsoft.com/dotnet/building-resilient-cloud-services-with-dotnet-8/
https://devblogs.microsoft.com/dotnet/building-resilient-cloud-services-with-dotnet-8/
https://www.pollydocs.org/


AddStandardResilienceHandler: defaults



AddResilienceHandler: customization



Hedging

improve request
latency by issuing
multiple concurrent
requests



Blog posts coming „soon” ;)
• Microsoft.AspNetCore.AsyncState

• Microsoft.AspNetCore.Diagnostics.Middleware

• Microsoft.AspNetCore.HeaderParsing

• Microsoft.AspNetCore.Testing

• Microsoft.Extensions.AmbientMetadata.Application

• Microsoft.Extensions.AsyncState

• Microsoft.Extensions.AuditReports

• Microsoft.Extensions.Compliance.Abstractions

• Microsoft.Extensions.Compliance.Redaction

• Microsoft.Extensions.Compliance.Testing

• Microsoft.Extensions.DependencyInjection.AutoActivation

• Microsoft.Extensions.Diagnostics.ExceptionSummarization

• Microsoft.Extensions.Diagnostics.HealthChecks.Common

• Microsoft.Extensions.Diagnostics.HealthChecks.ResourceUtili
zation

• Microsoft.Extensions.Diagnostics.Probes

• Microsoft.Extensions.Diagnostics.ResourceMonitoring

• Microsoft.Extensions.Diagnostics.Testing

• Microsoft.Extensions.ExtraAnalyzers

• Microsoft.Extensions.Hosting.Testing

• Microsoft.Extensions.Http.Diagnostics

• Microsoft.Extensions.Http.Resilience

• Microsoft.Extensions.ObjectPool.DependencyInjection

• Microsoft.Extensions.Options.Contextual

• Microsoft.Extensions.Resilience

• Microsoft.Extensions.Telemetry

• Microsoft.Extensions.Telemetry.Abstractions

• Microsoft.Extensions.TimeProvider.Testing

https://github.com/dotnet/extensions-samples 

https://nuget.org/packages/Microsoft.AspNetCore.AsyncState
https://nuget.org/packages/Microsoft.AspNetCore.Diagnostics.Middleware
https://nuget.org/packages/Microsoft.AspNetCore.HeaderParsing
https://nuget.org/packages/Microsoft.AspNetCore.Testing
https://nuget.org/packages/Microsoft.Extensions.AmbientMetadata.Application
https://nuget.org/packages/Microsoft.Extensions.AsyncState
https://nuget.org/packages/Microsoft.Extensions.AuditReports
https://nuget.org/packages/Microsoft.Extensions.Compliance.Abstractions
https://nuget.org/packages/Microsoft.Extensions.Compliance.Redaction
https://nuget.org/packages/Microsoft.Extensions.Compliance.Testing
https://nuget.org/packages/Microsoft.Extensions.DependencyInjection.AutoActivation
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.ExceptionSummarization
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.HealthChecks.Common
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.HealthChecks.ResourceUtilization
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.HealthChecks.ResourceUtilization
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.Probes
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.ResourceMonitoring
https://nuget.org/packages/Microsoft.Extensions.Diagnostics.Testing
https://nuget.org/packages/Microsoft.Extensions.ExtraAnalyzers
https://nuget.org/packages/Microsoft.Extensions.Hosting.Testing
https://nuget.org/packages/Microsoft.Extensions.Http.Diagnostics
https://nuget.org/packages/Microsoft.Extensions.Http.Resilience
https://nuget.org/packages/Microsoft.Extensions.ObjectPool.DependencyInjection
https://nuget.org/packages/Microsoft.Extensions.Options.Contextual
https://nuget.org/packages/Microsoft.Extensions.Resilience
https://nuget.org/packages/Microsoft.Extensions.Telemetry
https://nuget.org/packages/Microsoft.Extensions.Telemetry.Abstractions
https://nuget.org/packages/Microsoft.Extensions.TimeProvider.Testing
https://github.com/dotnet/extensions-samples


Is it enough to easily build cloud 
services?





Dev Loop on Windows atm

• VS 2022 17.9 Preview 1+
• .NET Aspire SDK
• WSL
• Docker Desktop



Non-VS scenarios

• https://learn.microsoft.com/dotn
et/aspire/setup-tooling:

“Visual Studio provides additional 
features for working with .NET 
Aspire components and the App 
Host orchestrator project. These 
features are currently not available 
in Visual Studio Code or through 
the CLI.”
• No VS: dotnet workload install 

aspire
• .NET Aspire support : RIDER-

101760 (jetbrains.com)

https://learn.microsoft.com/dotnet/aspire/setup-tooling
https://learn.microsoft.com/dotnet/aspire/setup-tooling
https://youtrack.jetbrains.com/issue/RIDER-101760/.NET-Aspire-support
https://youtrack.jetbrains.com/issue/RIDER-101760/.NET-Aspire-support


Demo: .NET Aspire Starter Application

VS Shortcuts: Zoom It: Ctrl+Shift+., Out: Ctrl+Shift+,

Use “.NET Aspire Application” template for new real-life apps



AppHost: the glue

• You express the needs of your distributed application:
• What containers, executables and/or cloud resources you need.
• Which projects should be added.
• The references between the projects.
• And IDs for all the above so they can communicate with each other.

• AppHost is responsible for orchestrating the running of your app on 
your dev machine.



Named endpoints

• AppHost:

• App:

• .NET Aspire service discovery - .NET Aspire | Microsoft Learn

https://learn.microsoft.com/en-us/dotnet/aspire/service-discovery/overview#named-endpoints


Components

• NuGet package per client library, name: “Aspire.$ClientLibraryName”
• Examples: 

• Aspire.Npgsql
• Aspire.Azure.Storage.Queues
• Aspire.StackExchange.Redis

• Register client in the DI, following best practices (singletons etc)
• Add a health check (enabled by default)
• Offer integrated logging, metrics and tracing (enabled by default)
• Offer resiliency with opinionated, reasonable defaults
• Provide JSON schema for completions in appsettings.json (Demo)



Cloud-agnostic Components

Component Description

PostgreSQL Entity Framework Core Provides a client library for accessing PostgreSQL 
databases using Entity Framework Core.

PostgreSQL Provides a client library for accessing PostgreSQL 
databases.

RabbitMQ Provides a client library for accessing RabbitMQ.

Redis Distributed Caching Provides a client library for accessing Redis caches 
for distributed caching.

Redis Output Caching Provides a client library for accessing Redis caches 
for output caching.

Redis Provides a client library for accessing Redis caches.

SQL Server Entity Framework Core Provides a client library for accessing SQL Server 
databases using Entity Framework Core.

SQL Server Provides a client library for accessing SQL Server 
databases.

https://learn.microsoft.com/dotnet/aspire/database/postgresql-entity-framework-component
https://learn.microsoft.com/dotnet/aspire/database/postgresql-component
https://learn.microsoft.com/dotnet/aspire/messaging/rabbitmq-client-component
https://learn.microsoft.com/dotnet/aspire/caching/stackexchange-redis-distributed-caching-component
https://learn.microsoft.com/dotnet/aspire/caching/stackexchange-redis-output-caching-component
https://learn.microsoft.com/dotnet/aspire/caching/stackexchange-redis-component
https://learn.microsoft.com/dotnet/aspire/database/sql-server-entity-framework-component
https://learn.microsoft.com/dotnet/aspire/database/sql-server-component


Cloud specific Components

Component Description

Azure Blob Storage Provides a client library for accessing Azure Blob 
Storage.

Azure Cosmos DB Entity Framework Core Provides a client library for accessing Azure Cosmos 
DB databases with Entity Framework Core.

Azure Cosmos DB Provides a client library for accessing Azure Cosmos 
DB databases.

Azure Key Vault Provides a client library for accessing Azure Key 
Vault.

Azure Service Bus Provides a client library for accessing Azure Service 
Bus.

Azure Storage Queues Provides a client library for accessing Azure Storage 
Queues.

https://learn.microsoft.com/dotnet/aspire/storage/azure-storage-blobs-component
https://learn.microsoft.com/dotnet/aspire/database/azure-cosmos-db-entity-framework-component
https://learn.microsoft.com/dotnet/aspire/database/azure-cosmos-db-component
https://learn.microsoft.com/dotnet/aspire/security/azure-security-key-vault-component
https://learn.microsoft.com/dotnet/aspire/messaging/azure-service-bus-component
https://learn.microsoft.com/dotnet/aspire/storage/azure-storage-queues-component


Incoming!

Pull requests · dotnet/aspire (github.com)

https://github.com/dotnet/aspire/pulls?q=is%3Apr+is%3Aopen+add+label%3Aarea-components+


Demo: Developer Dashboard (eShop)



ServiceDefaults

• Defaults applied to all projects in the app:
• Service discovery
• Telemetry
• Health Checks

• Exposing as a shared code in the project was our best idea so far



Deployment

• Aspire itself doesn’t natively provide a direct mechanism to deploy 
your applications to their final destination

• The application model can produce a manifest definition that 
describes all of these relationships and dependencies that tools 
can consume, augment, and build upon for deployment.

• More: https://devblogs.microsoft.com/dotnet/introducing-dotnet-
aspire-simplifying-cloud-native-development-with-dotnet-
8/#deploying-a-net-aspire-application

https://devblogs.microsoft.com/dotnet/introducing-dotnet-aspire-simplifying-cloud-native-development-with-dotnet-8/#deploying-a-net-aspire-application
https://devblogs.microsoft.com/dotnet/introducing-dotnet-aspire-simplifying-cloud-native-development-with-dotnet-8/#deploying-a-net-aspire-application
https://devblogs.microsoft.com/dotnet/introducing-dotnet-aspire-simplifying-cloud-native-development-with-dotnet-8/#deploying-a-net-aspire-application


Video: Azure cli



Sources

• Libraries work to support Cloud Native effort for .NET 8 · Issue #78518 · dotnet/runtime 
(github.com)

• Performance Improvements in .NET 8 - .NET Blog (microsoft.com)
• ASP.NET Core updates in .NET 8 Preview 4 - .NET Blog (microsoft.com)
• Understanding different metric APIs - .NET | Microsoft Learn
• Added missing metrics for .NET extensions. by IEvangelist · Pull Request #37875 · 

dotnet/docs (github.com)
• Fake It Till You Make It...To Production - .NET Blog (microsoft.com)
• Building resilient cloud services with .NET 8 - .NET Blog (microsoft.com)
• dotnet/extensions-samples (github.com)
• dotnet/aspire: .NET Aspire (github.com)
• Introducing .NET Aspire: Simplifying Cloud-Native Development with .NET 8 - .NET Blog 

(microsoft.com)
• .NET Aspire service discovery - .NET Aspire | Microsoft Learn

https://github.com/dotnet/runtime/issues/78518
https://github.com/dotnet/runtime/issues/78518
https://devblogs.microsoft.com/dotnet/performance-improvements-in-net-8/#frozen-collections
https://devblogs.microsoft.com/dotnet/asp-net-core-updates-in-dotnet-8-preview-4/#metrics
https://learn.microsoft.com/en-us/dotnet/core/diagnostics/compare-metric-apis#systemdiagnosticsmetrics
https://github.com/dotnet/docs/pull/37875
https://github.com/dotnet/docs/pull/37875
https://devblogs.microsoft.com/dotnet/fake-it-til-you-make-it-to-production/
https://devblogs.microsoft.com/dotnet/building-resilient-cloud-services-with-dotnet-8/
https://github.com/dotnet/extensions-samples
https://github.com/dotnet/aspire
https://devblogs.microsoft.com/dotnet/introducing-dotnet-aspire-simplifying-cloud-native-development-with-dotnet-8/
https://devblogs.microsoft.com/dotnet/introducing-dotnet-aspire-simplifying-cloud-native-development-with-dotnet-8/
https://learn.microsoft.com/en-us/dotnet/aspire/service-discovery/overview

	Slide 1: Building scalable cloud native apps with .NET 8
	Slide 2: Cloud-native .NET
	Slide 3: R9 – internal SDK for high-scale services
	Slide 4: System.TimeProvider: time abstraction!
	Slide 5: Frozen Collections
	Slide 6: FozenDictionary<int, int> benchmarks
	Slide 7: FrozenSet<string> benchmarks
	Slide 8: ReadOnly empty collection singletons
	Slide 9: Keyed DI 1/2
	Slide 10: Keyed DI 2/2
	Slide 11: Analyzers
	Slide 12: dotnet/runtime: even more
	Slide 13: ASP.NET: Metrics!
	Slide 14
	Slide 15: ASP.NET: IExceptionHandler middleware #46280
	Slide 16: ASP.NET: Route Short Circuit middleware #46071
	Slide 17: ASP.NET: even more
	Slide 18
	Slide 19: dotnet/extensions
	Slide 20: Testing
	Slide 21: Microsoft.Extensions.Http.Resilience
	Slide 22: AddStandardResilienceHandler: defaults
	Slide 23: AddResilienceHandler: customization
	Slide 24: Hedging
	Slide 25: Blog posts coming „soon” ;)
	Slide 26: Is it enough to easily build cloud services?
	Slide 27
	Slide 28: Dev Loop on Windows atm
	Slide 29: Non-VS scenarios
	Slide 30: Demo: .NET Aspire Starter Application
	Slide 31: AppHost: the glue
	Slide 32: Named endpoints
	Slide 33: Components
	Slide 34: Cloud-agnostic Components
	Slide 35: Cloud specific Components
	Slide 36: Incoming!
	Slide 37: Demo: Developer Dashboard (eShop)
	Slide 38: ServiceDefaults
	Slide 39: Deployment
	Slide 40: Video: Azure cli
	Slide 41: Sources

