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https://beyondlocalhost.tech/

Agenda

Why Dapr?
How it works?

How can we use it in our apps?
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Consumers
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Enterprise service bus
Service Service Service
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Event bus (pub/sub)
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What is holding
microservice development back?

y O B

Hard to incrementally migrate Programming model runtimes Runtimes only target specific
from existing code to a have narrow language infrastructure platforms with
microservices architecture support and tightly controlled limited code portability across
feature sets clouds and edge



M Dapr - portable, event-driven, s= X

« O & https//dapt.io

Home About Download Docs Community

. -
d C'Pr dapr

Distributed Application Runtime

An event-driven, portable runtime for building microservices on cloud and edge.

Distributed Application
Runtime

Portable, event-driven, runtime for —
building distributed applications across

cloud and edge - /
®

https://dapr.io

Install the cli or explore the docs to learn more. ©

ABOUT

Powerful Building Blocks No Limits

(o
\ ._/' Dapr enables easy, event-driven, stateful, <"'> Dapr works with any programming language -
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Dapr Goals

ana Best-practices building blocks Any language or framework

9 Adopt standards

_‘_ Consistent, portable, open APIs
1% Extensible and pluggable components H Platform agnostic cloud + edge

? Community driven vendor neutral
a

Nr



Dapr: Distributed Application Runtime

Build apps using any language with any framework

Application code

Microservices written in

Any code or framework... —?w neo d [ JIE] ' plzl'[hOﬂ' @ éijjava @

HTTP API gRPC API

- - s %

Service- State Publish Resource Actors Distributed Secrets Extensible
to- service management and bindings tracing
invocation subscribe and triggers

Any cloud or edge infrastructure
¥ Microsoft Azure aws ) €-J Alibaba Cloud 'y ﬁ -
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Sidecar and component architecture

______ > Resource bindings : % E> @ ..others €-----

: Input/output !

1 Scanning P P EventHub Kafka AWS SQS GCP pub/sub |

: for events :

1 [

I I

I I

. . [ Secure communication with mTLS [
Application ! !
A4 l' l, \4

<'m'> Dapr API L <{:}> Dapr API L
Service daPr Service dapr

Tracing, logs Tracing, logs

code A and metrics code B and metrics
Sidecar Sidecar
A A
Load and
save state )
5 State stores . ‘;/ rgs 4%‘ ..others <«

AWS DynamoDB ~ CosmosDB

Messaging

> Publish & subscribe [\ HaRabbit 0 Lh

v
Service Bus

e ...others <«——-
redis




Dapr Kubernetes hosted

Deploys and manages Dapr

Updates actor partition placement Certificate Authority

Pod Pod Pod

CONTAINER CONTAINER

dapr dapr dapr

Sidecar Injector Sentry

CONTAINER

Actor Placement

Components

Update component changes
Resource bindings

Pod Input/output
CONTAINER = §g :»,. 9 others
da.' r EventHub Kafka AWS SQS  GCP pub/sub
P Component N
Operator management <

State stores

l Injects Dapr runtime

Pod
CONTAINER
Dapr API
i B
dapr HTTP or gRPC

Sidecar

gs

e =<

AWS CosmosDB
DynamoDB

redis cassandra --Others

Publish & subscribe

¢o) @ D wravoi

Application code

CONTAINER
“ 1- ...others

Service Bus

S Distributed Tracing

Any cloud or edge infrastructure

Uses components

7
i o
@ 0.2
9 ZIPKIN . -

i
1 Prometheus  Applnsightts Jaeger



Microservice building blocks

Service invocation

Post
http://localhost:3500/v1.0/invoke/cart/method/checkout

{

"user":"johndoe",
"cart":"0001"

}

N >

“frontend”

dc'l.Iir

Post
http://10.0.0.2:8000/checkout \L

{

"user":"johndoe",
"cart":"0001"

}

&

llcartll

clcflir

N\



DEMO

Hello Service
Basic Dapr usage



Calculator sample

Nr

Pod

CONTAINER

Deploys and
manages Dapr

Operator

3

CONTAINER Pod

— 4
S Dapr API
CONTAINER Pod

>
CONTAINER Pod

>
CONTAINER Pod

>
CONTAINER Pod
;; Dapr API

State
CONTAINER stores

State management —_—

CONTAINER :9
+
Go Adder

redis

React Frontend

CONTAINER

C# Subtractor

CONTAINER

Python Multiplier

CONTAINER

Node Divider



Microservice building blocks

i

Service-to-
service
invocation

Perform direct,
secure, service-
to-service
method calls

State
management

Create long
running, stateless
and stateful
services

[

Publish
and
subscribe

Resource
bindings
and triggers

Secure, scalable
messaging
between services

Trigger code through
events from a large
array of inputs

Output bindings to
external resources
including databases
and queues

Y
oA

A

Distributed

tracing

Actors

See and measure
the message calls
across components
and networked
services

Encapsulate code
and data in
reusable actor
objects as a
common
microservices
design pattern

Use Dapr components

Secrets

Securely access
secrets from your
application




Microservice building blocks
State management: key/value

Get
http://localhost:3500/v1.0/state/<store-name>/planet
{
"name": "Tatooine"
}
App

myApp ot
oS

http://localhost:3500/v1.0/state/ <store-name>

[{
"key": "weapon",
"value": "DeathStar"
b Ao
"key": "planet",
"value": {
"name": "Tatooine"
¥

}]

dcfl'ar —

key value

myApp-weapon "DeathStar"

myApp-planet {
"name": "Tatooine"

}

State store of your choice

. ’/ e {»% ...others

redis cassandra
AWS CosmosDB

DynamoDB



Microservice building blocks
Secrets with Kubernetes

Pod

GET
<{:}> http://localhost:3500/v1.0/secrets/kubernetes/mysecret
Application
code

mysecret “supersecret”

dc'l.Iir

Kubernetes
Secret Store




DEMO

Dapr state management
components



Microservice building blocks

Publish and subscribe

Publish

Post
http://localhost:3500/v1.0/publish/

"topic":"order",

"data":{
"user":"johndoe",
"item":"ZeroDay"

}s

redis

Subscribe

B
dapr — 2 .
shipping

Post
http://10.0.0.5:8005/order

"data":{
"user":"johndoe",
"item":"ZeroDay"

}

Post
http://10.0.0.4:8004/order

d chSr s &

“email”



Microservice building blocks
Resource triggers: Input

é Redis —@

== Event Hubs —@ -
‘ 30 Kafka I D), dCIPI“
% Kafka —@

E‘ sQs —@

{
}

Get / Post
http://localhost:8000/trigger

"user":"johndoe"

&

App



Microservice building blocks
Resource bindings: Output

&

App

llmyAppll P t
oS
http://localhost:3500/v1.0/bindings/myDatabase

{
"data":
{
"sku":"v100",
"quantity":"50"
¥
¥

(o — e Redis

@— - EventHubs

da'-|'or —@—l € DynamoDB

( — ’/ CosmosDB

o— §g Kafka

(o— @ Twilio



DEMO

Dapr Publish and Subscribe



Dapr language SDKs

Distributed Application Runtime

Build apps using any language with any framework

Application code

Microservices written in

Any code or framework... —?w neo d [ JIE] ' plzl'[hOﬂ' @ éijjava @

HTTP API gRPC API

i - 53 'y py

Service- State Publish Resource Actors Distributed Secrets Extensible
to- service management and bindings tracing
invocation subscribe and triggers

Any cloud or edge infrastructure
¥ Microsoft Azure aws ) €-J Alibaba Cloud 'y ﬁ -

e ]



Integration with developer frameworks

Application code

Microservices written in

Virtual ASP.NET . . ﬁ 8 TU' . Server Side
Any code or framework... Actors x Core @ Functions €/ ) Logic Apps lf&iﬁ Spring Boot vBIaIzor @

HTTP API gRPC API

i - - P4

Service- State Publish Resource Actors Distributed Secrets Extensible
to- service management and bindings tracing
invocation subscribe and triggers

Any cloud or edge infrastructure
¥ Microsoft Azure aws ) (=D Alibaba Cloud 'y ﬁ -

e ]



Dapr and Azure Functions

- Building an Azure Functions Dapr extension

- Enables an Azure Function to interact seamlessly with Dapr capabilities
in Kubernetes, |oT Edge and other hosting platforms

[FunctionName( "StateInputBinding")]
public static async Task<IActionResult> Run(
[HttpTrigger(AuthorizationLevel.Function, "get", Route = "state/{key}")] HttpRequest req,

[DaprState(StateStore = "statestore", Key = "{key}")] string state,
ILogger log)

log.LogInformation("C# HTTP trigger function processed a request.");

return new OkObjectResult(state);




Dapr Workflows

Activate Logic Apps workflows from Dapr

1B
i 1 — daPr Workflows
dCIPI‘ Input Bindings 2% {18 @ —>
EventHub Kafka AWS SQS
gRPC server
gRPC .
1 1 : dapr client
dapr - ’
RPC . Logic Apps Runtime
gRPC/ Sidecar
HTTP N .
<¢> > workflow.json
App
Post

Volume Mount

w

htt I://Iocalhost:_?>500/v1.O/invoke/workflows/method/my—workﬂow
0



Virtual Actors with Dapr

Stateful, objects of
storage and compute

Video Game
Dapr Actor features: Enemy

v/ Distribution and failover
+/ Turn-based concurrency
+/ State management

v/ Timers

+/ Reminders

Virtually identical to Service Fabric Reliable Actors



DEMO

Dapr .NET SDK Example



Dapr vs Service Mesh

= nede

@ python Application code Fﬁ:]ava @

Any code or
framework. ..

dc'rlir

Service-to-service

invocation

State
management

Publish and Resource bindings Actors
subscribe and triggers

Distributed tracing

Service Mesh

= Microsoft Azure

dWs

Hosting infrastructure Y Google Cloud

Developer
&

¥
Operator



Dapr — https://dapr.io

Dapr for .NET devs - Dapr for .NET Developers |
Microsoft Docs

Eshop on Dapr - https://github.com/dotnet-
Additional architecture/eShopOnDapr

Information Azure Kubernetes Service -

https://docs.microsoft.com/en-
us/azure/aks/concepts-clusters-workloads

Service invocation performance -
https://docs.dapr.io/operations/performance-and-
scalability/perf-service-invocation/

Nr


https://dapr.io/
https://docs.microsoft.com/en-us/dotnet/architecture/dapr-for-net-developers/
https://github.com/dotnet-architecture/eShopOnDapr
https://docs.microsoft.com/en-us/azure/aks/concepts-clusters-workloads
https://docs.dapr.io/operations/performance-and-scalability/perf-service-invocation/




