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Service Fabric -
Rückblick



• Verteilte Microservice-Plattform

• Verteilt / Orchestriert / Skaliert

Microservices

• Hosted Applikationen

• Hochverfügbar und ausfallsicher

Service Fabric

Rückblick



• Drei bis zu Tausende OS-Instanzen bilden

einen Cluster

• Maschinen können virtuell oder

physikalisch sein

• Cloud und Betriebssystem agnostisch*

• Naming- , Monitoring- , Lifecycle-

Management-Dienste

Service Fabric

Rückblick

Node

Node

Node

Node

Node

Vorführender
Präsentationsnotizen
* Einschränkungen gelten hier trotzdem. Z.B. wird die Kontainer-Funktionalität nur unter Windows Server 2016 unterstützt. (bisher, es existiert bereits eine Preview für Linux)In Azure eine Mischung aus IaaS und PaaSVerwendung von Virtual Machine Scale Sets



Service Fabric - Komponenten

Microservices

Vorführender
Präsentationsnotizen
Nachdem wir beim letzten mal einen groben überblick über die Komponenten der SF gewonnen haben, schauen wir uns diesmal die Programiermodelle genauer anSpezifischer die Reliable 



Verwenden ein 
minimales Framework 
zur Entwicklung von 
Services.

Die bereitgestellten APIs 
ermöglichen die 
Interaktion mit anderen 
Services und dem 
Cluster. 

(C# / Java)

Bauen auf Reliable
Services auf, sind aber
auf Single Threads und
eine spezifische
Funktion beschränkt. 
Ermöglichen, je nach
Anwendungszweck eine
effizientere Skalierung.

(C# / Java)

Laufen als externe 
Prozesse und können nur
mittels der 
bereitgestellten REST-APIs
mit dem Cluster
interagieren.

Sind unabhängig von den 
verwendeten
Programmiersprachen
und Frameworks.

Actors Guest executablesReliable Services

Service Fabric – Application Programming Models

Vorführender
Präsentationsnotizen
Drei Modelle bzw. vier, wenn man Container mit einbeziehtService Fabric can also deploy services in containers. Service Fabric supports deployment of Linux containers and Windows containers on Windows Server 2016.



Reliable 
Services



• Zuverlässig

• Verfügbar

• Skalierbar

• Konsistent

Reliable Services

Vorteile gegenüber normalen Diensten

Vorführender
Präsentationsnotizen
Vorteile z.B. gegenüber normalen Services bzw. Punkte um die man sich nicht direkt kümmern muss.Reliability - Your service stays up even in unreliable environments where your machines fail or hit network issues, or in cases where the services themselves encounter errors and crash or fail. For stateful services, your state is preserved even in the presence of network or other failures.Availability - Your service is reachable and responsive. Service Fabric maintains your desired number of running copies.Scalability - Services are decoupled from specific hardware, and they can grow or shrink as necessary through the addition or removal of hardware or other resources. Services are easily partitioned (especially in the stateful case) to ensure that the service can scale and handle partial failures. Services can be created and deleted dynamically via code, enabling more instances to be spun up as necessary, say in response to customer requests. Finally, Service Fabric encourages services to be lightweight. Service Fabric allows thousands of services to be provisioned within a single process, rather than requiring or dedicating entire OS instances or processes to a single instance of a service.Consistency - Any information stored in this service can be guaranteed to be consistent. This is true even across multiple reliable collections within a service. Changes across collections within a service can be made in a transactionally atomic manner.



• Wahl zwischen Stateful- und 

Stateless-Services

• Zugriff auf die Service Fabric APIs

• Kommunikation über bel. Transport-

Schichten und Protokolle

• Verwalten des States über Reliable

Collections

Reliable Services

Features

Vorführender
Präsentationsnotizen
This allows services to:query the system, report health about entities in the cluster, receive notifications about configuration and code changes, find and communicate with other servicesUse the transport of your choice, such as HTTP with Web API, WebSockets, custom TCP protocols, or anything else. Reliable Services provide some great out-of-the-box options you can use, or you can provide your own.For stateful services, the Reliable Services programming model allows you to consistently and reliably store your state right inside your service by using Reliable Collections. Reliable Collections are a simple set of highly available and reliable collection classes that will be familiar to anyone who has used C# collections. Traditionally, services needed external systems for Reliable state management. With Reliable Collections, you can store your state next to your compute with the same high availability and reliability you've come to expect from highly available external stores. This model also improves latency because you are co-locating the compute and state it needs to function.



Stateful oder
Stateless



Stateless
• Einfache Funktionalität
• Unabhängig und wiederholbar
• Einfacher zu Entwickeln
• Beispiel: WebAPIs / SPAs

Stateful
• Komplexere Funktionen
• Höhere Laufzeit
• State muss dauerhaft gespeichert werden 

und schnell abrufbar sein
• Beispiel: Videokonvertierung, Raytracing, 

Wettersimulationen

Reliable Services

Stateful oder Stateless?



Stateless
Reliable Services

Vorführender
Präsentationsnotizen
Services leiten von der Klasse StatelessService ab Beim Start des Services werden in folgende Methoden in bel. Reihenfolge ausgeführt:CreateServieceInstanceListeners()RunAsync()When thinking about the lifecycles of Reliable Services, the basics of the lifecycle are the most important. In general:During StartupServices are constructedThey have an opportunity to construct and return zero or more listenersAny returned listeners are opened, allowing communication with the serviceThe Service's RunAsync method is called, allowing the service to do long running or background workDuring shutdownThe cancellation token passed to RunAsync is canceled, and the listeners are closedOnce that is complete, the service object itself is destructed



Stateful
Reliable Services

Vorführender
Präsentationsnotizen
Services leiten von der Klasse StatefulService ab Beim Start des Services werden in folgende Methoden in bel. Reihenfolge ausgeführt:CreateServieceReplicaListeners()RunAsync()Hat Zugriff auf den StateManagerWhen thinking about the lifecycles of Reliable Services, the basics of the lifecycle are the most important. In general:During StartupServices are constructedThey have an opportunity to construct and return zero or more listenersAny returned listeners are opened, allowing communication with the serviceThe Service's RunAsync method is called, allowing the service to do long running or background workDuring shutdownThe cancellation token passed to RunAsync is canceled, and the listeners are closedOnce that is complete, the service object itself is destructed



Kommunikation



• Bel. Transportschicht z.B. TCP / UDP

• Bel. Protokolle z.B. HTTP / HTTPS / FTP

• Bel. Formate z.B. JSON / XML / Protocol Buffers

Reliable Services

Kommunikation - Bring your own protocol



Kommunikation - Listeners

Reliable Services

Vorführender
Präsentationsnotizen
Stateful und Stateless Services können eine Reihe von ICommunicationListenern erstellen Der Kontext liefert dabei notwendige Informationen aus den jeweiligen KonfigurationsdateienProtokollePortsCertifikate thumprints…Random order!!!



Kommunikation - Listeners

Reliable Services

Vorführender
Präsentationsnotizen
ICommunicationListeners sind dabei nur für das ordnungsgemäße öffenen und schließen des Kommunikationskanals zuständigHier am Beispiel einer WebAPI mit ASP.net CoreWhen thinking about the lifecycles of Reliable Services, the basics of the lifecycle are the most important. In general:During StartupServices are constructedThey have an opportunity to construct and return zero or more listenersAny returned listeners are opened, allowing communication with the serviceThe Service's RunAsync method is called, allowing the service to do long running or background workDuring shutdownThe cancellation token passed to RunAsync is canceled, and the listeners are closedOnce that is complete, the service object itself is destructed



Verlässlichkeit



Der State eines Stateful Service kann verwaltet 
werden über:

• StateManager
• Reliable Collections

Dabei sind:
• Lesezugriffe immer lokal
• Schreibzugriffe über den Cluster verteilt

Reliable Services

Stateful Services – Verlässlichkeit / State

Vorführender
Präsentationsnotizen
All reads are local, which results in low latency and high-throughput reads.All writes incur the minimum number of network IOs, which results in low latency and high-throughput writes.



• Zusätzlich bietet Service Fabric verteilte 
Collection-Typen:

• Reliable Dictionary
• Reliable Queue
• Reliable Concurrent Queue

• Sie stellen ohne größeren Aufwand Daten über 
alle Nodes bereit und sind dabei:

• Repliziert
• Persistiert
• Asynchron
• Transaktionssicher

Reliable Services

Stateful Services – Reliable Collections

Vorführender
Präsentationsnotizen
All reads are local, which results in low latency and high-throughput reads.All writes incur the minimum number of network IOs, which results in low latency and high-throughput writes.



Skalierung



• Anzahl der StatelessService-Instanzen

• Hinzufügen/Entfernen von bestimmten 
Instanzen

• Hinzufügen/Entfernen von Applikationen

• Partitionierung der Services nach 
Eingangsdaten

• Anzahl der Nodes im Cluster

• Über Azure Virtual Machine Scale Sets 
(VMSS)

Reliable Services

Skalierung – Kann stattfinden über

Vorführender
Präsentationsnotizen
Stateless over the whole cluster (default)Stateless by specific count (most of the time automatically)Scaling by adding additional named instances. E.g. CalculationInstanceOne, CalculationInstanceTenScaling by adding additional applications / can also be used for multitenancy (uniform scaling, all services)Scaling by VM instance count Scaling by adding more power per instance (maybe by services assigned to specific VMSS instances)



• Intervall (Uniform Ranged – Int64-Indikator)

• Namen 

• Singleton

Reliable Services

Skalierung – Partitionierung nach

Vorführender
Präsentationsnotizen
Ranged partitioning schemeThis is used to specify an integer range (identified by a low key and high key) and a number of partitions (n). It creates n partitions, each responsible for a non-overlapping subrange of the overall partition key range. For example, a ranged partitioning scheme with a low key of 0, a high key of 99, and a count of 4 would create four partitions, as shown below.Important to select a good hashing algorithm.Named and Singleton partitioning schemes are special forms of ranged partitions. By default, the Visual Studio templates for Service Fabric use ranged partitioning, as it is the most common and useful one. 



Demo



https://github.com/Azure-Samples/service-fabric-dotnet-getting-started/

Service Fabric

Getting Started – Demo / Repository

Vorführender
Präsentationsnotizen
Ranged partitioning schemeThis is used to specify an integer range (identified by a low key and high key) and a number of partitions (n). It creates n partitions, each responsible for a non-overlapping subrange of the overall partition key range. For example, a ranged partitioning scheme with a low key of 0, a high key of 99, and a count of 4 would create four partitions, as shown below.Important to select a good hashing algorithm.Named and Singleton partitioning schemes are special forms of ranged partitions. By default, the Visual Studio templates for Service Fabric use ranged partitioning, as it is the most common and useful one. 

https://github.com/Azure-Samples/service-fabric-dotnet-getting-started/tree/master/
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