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... and you have to wait



Relax




Or...
Kill your
/ computer




Serverless computing <45

can help solve
complex <;>
workflows.
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“Inspire tech to others” [ oo |

OREILLY

Learning

Microsoft

= Senior Azure Consultant Azure &

= Developer (Fullstack, .NET, Cloud)
= Lead Cloud DevOps Engineer Architect

= Author of Learning Microsoft Azure (O’Reilly)

= Tech Community Leader

= Microsoft MVP, MCT, MS Learn Expert @ SO|Id|fy
= Developer of the Year 2023, Arets Utvecklare 2024

Micros°ﬂ® CERTIFIED TRAIMNER
Most Valuable MCT
Professional =

Jonah Andersson
O\ s o @cjkodare

2024
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Making Sense of Serverless

SERVER ROOM

5

Image source: https: e, opcite. com/blogs/serverless-lsnt-exacthy-sarverless animation by Rakia Ben Sassi
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Backend Infrastructure and Servers
are managed by the Cloud Provider
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Azure Durable Functions

Extension of Azure Functions < >

Azure Functions

Stateful Workflows in Serverless Architecture

Manages, Checkpoints and Restart — State Management

STARTER

C# .NET, Javascript, Python, F#, Powershell, Java, Go/Rust

,,,,,,,,

Durable Task Framework https://github.com/Azure/durabletask

</>

Codc

ORCHESTRATOR

,,,,,,,,

ACTIVITIES

<y

Events + Data



Durable Functions - .NET Isolated Process

 Separate processes, fewer conflicts

STARTER ORCHESTRATOR ACTIVITIES

 Full control of the ProcCess (start-up, configuration, <
iddleviare, etc) & <f> RO
« Standard dependency injection <

 _NET version flexibility (.NET runtime and

framework)



VS.

Stateless



Durable Functions - Types

Durable
Entities
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Tinikling (s a traditional
Philippine folk dance that
originated during the
Spanish colonial era.
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Orchestrator is our helpful yet strict friend!

&

DETERMINISTIC!




Durable Functions —Donts & Dos!

NewGuid() method

Pass configurations into

Dont generate random numbers
or GUIDs

Dont access data stores like
databases and configurations

Bflockmg APls - Threads Use DurableOrchestrationContext
like Sleep, Run or Delay

Dont create Infinite Loops! CreateAsNew()
Dont use CurrentDateTime Use.CurrentUtcDateTime()

https://docs.microsoft.com/en-us/azure/azure-functions/durable/durable-functions-code-constraints

Activity function



https://docs.microsoft.com/en-us/azure/azure-functions/durable/durable-functions-code-constraints

storage account 1
4 N
T
- £ £ /

&>

function app 1

&>

function app 2

f/,--i storage account 2 —-.\II

&>

function app 3

Task Hub — a logical container for durable storage
resources used for orchestrations and entities.



Worker scaling

«  Apps can add more workers (scale out) if the work needs to be processed more quickly

* It can remove workers (scale in) if there is not enough work to keep the workers busy.
« Possible to scale to zero if the task hub is completely idle

activity instance instance store
messages Messages

I BN id ___ state |

/\
N
g
g
|
I] |

]

Fy

scale controller




Concurrency in Azure Functions

VA 20\

Static

Dynamic

You can configure host-level limits on For certain trigger types, the Functions host can
concurrency, which are specific to individual automatically determine the best level of concurrency
triggers. This is the default concurrency for that trigger in your app

behavior for all Azure Functions.


https://learn.microsoft.com/en-us/azure/azure-functions/functions-concurrency#static-concurrency
https://learn.microsoft.com/en-us/azure/azure-functions/functions-concurrency#dynamic-concurrency

\< > Appllcatlon Design Patterns

< of Azure Durable Functions

PTAN Pl AN ' VAN
Ve AN . N . N ' LN . ZEN . PrAN . Start . oooooo
H ’ i " H &> P AN
Function Chaining Fan out / Fan in Asynece:tStlajTTP .

VL AN
VL AN VAN CONN < —— 5 LN
&> —— '

_ Human Interaction Aggregator
Monitor B8Ie8



Function Chaining

VAN . V7 AN . V7 AN . /\.

F2 F3 F4

Execute functions in a particular order and sequence.

P /f

L/ . *i‘\\\‘ .



Example Function Chaining

Starts /
Orchestration
2
o
o
. @\6\
Azure BLOB Trigger AL
F1 F2 F3
Y T o L .
SendMessageToServiceBus() SendSMSCallviaTwilio() SendNotificationEmail()
g & SendGrid
@) twilio

Azure Service Bus
https://github.com/jonahandersson/serverlesslab-azure-durable-functionchaining-template



https://github.com/jonahandersson/serverlesslab-azure-durable-functionchaining-template

Function Chaining in Action

Orchestrator -
g Activity 1 O QOrchestrator n%
STARTED ¢ ™5 SCHEDULED @ SLEEPS! N >

’ Activity 2 _QO Orchestrator \ Activity 1
SCHEDULED WAKES UP'\ p

o z%ZOrchestrato‘r,»'%\ Activity 2 Orchestration | g

@ SLEEPS! N\ .7 ’ DONyE \/ » COMPLETED{\%,;



The <7
Orchestrator
can be a

sleepyhead
but it is GOOD!.







Fan-Out/Fan In Pattern

5D

LN parallel and then wait for all
functions to finish and aggregate
the results when done.

Execute multiple functions in
VAN .

5D



C# JavaScript Python PowerShell Java

C# Ty

[ FunctionName("FanOutFanIn™) ] ¢ \ ' N .

public static async Task Run(
[orchestrationTrigger] IDurableOrchestrationContext context)

{ 5N

var parallelTasks = new List<Task<int>>();

// Get a list of N work items to process in parallel.
object[] workBatch = await context.CallActivityAsync<object[]>("F1", null);
for (int 1 = @; 1 < workBatch.Length; i++)
{
Task<int>» task = context.CallActivityAsync<int>("F2", workBatch[i]);
parallelTasks.Add(task),;

¥

awalt Task.wWhenall(parallelTasks);
// Aggregate all N outputs and send the result to F3.

int sum = parallelTasks.Sum(t => t.Result);
await context.CallActivityAsync("F3", sum);

Source: Microsoft Docs: Azure Durable Functions



HTTP Async APIs

N . A

Start DoWork
. Solves the problem of
Ve AN coordinating the state of long-

running operations with external
GetStatus clients



HTTP

Async APIs - Example %> 8

Start

> HttpAsyncAPIExample .

[Func

iges | 0 authors, 0 changes / \
lass CheckIfMySiteIsAvailable

GetStatus
tionName("CheckWebsiteIsAvailable")]

erences | O changes [ 0 authors, O changes

tic async Task ChéckWebsiteIsAvailable([OrchestrationTriggeP] IDurableOrchestrationContext context, ILogger log)

Uri jonahsUrl = new Uri("https://jonahandersson.tech");

DurableHttpResponse httpResponse = await context.CallHttpAsync(HttpMethod.Get, jonahsUrl);

((int)httpResponse.StatusCode >= 500 && (int)httpResponse.StatusCode < 6090)
throw new HttpRequestException("Hey, there is a server error! Something wrong with your website. Fix it Jonah!");

log.LogInformation($"Completed: {httpResponse.StatusCode} {httpResponse.Content}");

ch (Exception ex)

log.LogError($"Error at CheckIfMySiteIsAvailable(): { ex.Message} { ex.InnerException}");

chnl Oow,

5N

DoWork




Monitor Pattern

. Recurring process or stateful
workflow that is flexible

. Polling until specific conditions
are met




[FunctionName("MonitorJobStatus") ]
public static async Task Run(
[OrchestrationTrigger] IDurableOrchestrationContext context)

{
int jobId = context.GetInput<int>();
int pollingInterval = GetPollingInterval();
DateTime expiryTime = GetExpiryTime();
while (context.CurrentUtcDateTime < expiryTime)
{
var jobStatus = await context.CallActivityAsync<string>("GetJobStatus", jobld);
if (jobStatus == "Completed")
{
// Perform an action when a condition is met. \\
await context.CallActivityAsync("SendAlert"”, machineld);
break;
}
// Orchestration sleeps until this time.
var nextCheck = context.CurrentUtcDateTime.AddSeconds(pollingInterval) ;|
await context.CreateTimer(nextCheck, CancellationToken.None);
}
// Perform more work here, or let the orchestration end.
}

Source: Microsoft Docs: Azure Durable Functions



Human-Iinteraction Pattern

5D

O Process
N l@ Automate business process that
PT AN require human interaction

Requests
Approval

Escalate



G

C#

JavaScript Python PowerShell Java
Ve 5N

[ FunctionName ("ApprovalwWorkflow™) ] )
public static async Task Run( 4" _‘\b

{

[OrchestrationTrigger] IDurableOrchestrationContext conte> /4

awalt context.CallActivityAsync("RequestApproval™, null);
using (var timeoutCts = new CancellationTokenSource())

{

DateTime dueTime = context.CurrentUtcDateTime.AddHours(72);
Task durableTimeout = context.CreateTimer(dueTime, timeoutCts.Token);

Task<bool>» approvalkEvent = context.WaitForExternalEvent<bool>("ApprovalEvent™);
if (approvalkEvent == await Task.WhenAny(approvalEvent, durableTimeout))

{

timeoutCts.Cancel();
await context.CallActivityAsync("ProcessApproval™, approvalEvent.Result);

}

else

{
}

awalt context.CallActivityAsync("Escalate”, null);

Source: Microsoft Docs: Azure Durable Functions



Aggregator Pattern (Stateful Entities)

C#

[ FunctionName("EventHubTriggercSharp™)]

public static async Task Run(
[EventHubTrigger("device-sensor-events”)] EventData eventData,
[DurableClient] IDurablekntityClient entityClient)

!
\
4

var metricType = (string)eventData.Properties|["metric”];
var delta = BitConverter.ToInt32(eventData.Body, eventData.Body.Offset);

// The "Counter/{metricType}" entity is created on-demand.

var entityId = new EntityId("Counter”, metricType);
await entitycClient.SignalEntityAsync(entityId, "add", delta);

Aggregate event data over a period of time
from different points and data sources

Durable Entities



Sub-orchestrations in an orchestration

Sub-orchestrations are a feature of
Durable Functions that allow you to
further compose and reuse functions.

Essentially sub-orchestrations allow you

to call an orchestration from within
another orchestration.

Supported .NET, Javascript, Python

= a<f>

(Dur DICII_tl nClient)

(—»<>

Activity 1

ﬂf% H< >

ShOhtt Activity 2

Activity 3

(—.<>

Activity 1

%%% —<P

ShOhtt Activity 2

Activity 3



Sub-orchestrations (Example) e

C#

JavaScript Python
c# ™ Copy

[FunctionName("ProvisionNewDevices") ]
public static async Task ProvisionNewDevices(
[OrchestrationTrigger] IDurableOrchestrationContext context)

string[] devicelds = await context.CallActivityAsync<string[]>("GetNewDevicelds");

// Run multiple device provisioning flows in parallel
var provisioningTasks = new List<Task>();

foreach (string deviceId in devicelds)

I

Task provisionTask = context.CallSubOrchestratorAsync(”DeviceProvisioningOrchestration”, deviceld);

ProvisSIOning I &d5K5 AU ProviSIonTidse ),

await Task.WhenAll(provisioningTasks);

I

Source: Microsoft Docs: Azure Durable Functions



Sub-orchestrations - Pros

Clean Code

Error handling and ability to retry
the orchestration

Run sub-orchestrations in parallel

Reuse across workflows

Azure Durable Functions
Sub-orchestrations in different languages



Eternal Orchestration

C# JavaScript Python PowerShell Java

C# [y Copy

[FunctionName("Trigger Eternal_Orchestration™)]
public static async Task<HttpResponseMessage> OrchestrationTrigger(
[HttpTrigger(AuthorizationLevel.Function, "post", Route = null)] HttpRequestMessage request,

[DurableClient] IDurableOrchestrationClient client)

{
string instanceld = "StaticId”;
await client.StartNENﬂEyﬂc(”Periadic=Eleanup=Lﬂﬂp“, instanceld);
return client.CreateCheckStatusResponse(request, instanceld);

¥

Source: Microsoft Docs: Azure Durable Functions



Developing Azure Durable Functions

. Azure Portal

- Visual Studio, VS Code, Supported IDEs

>_

L

Programming Language of Choice!
C#, Java, Powershell, Python, Typescript, etc.

< > Latest Version of Azure Functions Core tools

{REST}
Client

Azure/Azurite A
3

- /Azurite: A sarver clone
ulates most of the commands supported by it with minimal.
P U S T M A N A lightweghtservercone of Az Storage hat st st ofth corm
supported by it with minimal d jencies - GitHub T
server ck of Azur
o

O—



Error Handling - Durable Functions

Call another function activity Durable Timers

Use Automatic Retry on Failure — App Loadi Aopplication Insiaht
CallActivityWithRetryAsync() PP Logging / Application Insights
Try-Catch Blocks Durable Functions Monitor




‘unc durable delete-task-hub

func durable get-history @ kv @
func durable get-instances .‘, ,1 .g)

func durable get-runtime-status

'unc durable purge-history

func durable raise-event
func durable rewind

func durable start-new

Azure Function Tools for Durable Functions



Azure Functions <©  Azre  Cloud

Functions worker @
NET 8.0 Isolated (Long Term Support)
Function @)

Durable Functions Orchestration

¥ | Use Azurite for runtime storage account (AzureWebJobsStorage) @

Enable container support @

®

Azurite, Container, .NET Aspire Support

2094°10-03
Q__



Overview Platform features Log streaming x Overview Platform features Log streaming x

%> Reconnect .ﬁ Copy logs M Pause X Clear

Application log
General Settings Networking API
Functior pp setting Network ng AP definit
A J L F
o fi C
< A t Auth App Service plan

Pust ifi 7
Code Deployment
8% Deployment Cente Monitoring flv1 Quot

Development tools Resource management

BcC “MD / Powers ilil A

K Adva i ang Acc AM
Ed '

{ } Re Exp Q»

3 Site Exter ‘ it ript

Monitoring — Live Log Streaming



Home *> functions-ggailey777 * functions-ggailey777 > Live Metrics Stream

- functions-ggail... = *

Overview

O 9

Activity log

Access control (LAM)

]

Tags

w0 agnose and solve problems

Investigate

Application map

o Smart Detection

>

Live Metrics Stream

)D Search
Availability
e Failures
% Performance
l Servers
Browser

Troubleshooting guides (pre

Maonitoring

_Ar Live Metrics Stream

1 servers online II Pause

=l Incoming Requests
Regquest Rate +T Regquest Duration

I

liTw

UL
=l Outgoing Requests

+

Dependency Call Rate T Dependency Call Duration

=l Owerall Health

Process CPU (sum of % across all cores)

Commited Memary +Y

+T Reqguest Failure

¥ Dependency Call Failure Rate

y Exception Rate

+
Sample Telemetry ¥
11:18:30 AM | Trace

Executed Functions.HittpTrigger!’ (Suc

AM | Trace

11:18:3
ger function processed a request
11:18:30 AM | Trace

Executing ‘FurctionsHUpTrgger! (Reason
11:18:30 AM | Trace

Request successfully matched the route

11
Executed Functicns HUtpTrigger!’ (Succeed..d

11:18:25 AM | Trace

25 AM | Trace

C# HTTP tngger function processed a request
11018
Executing ‘Functions HttpTrigger!’ (Reason

11:18:25 AM | Trace

25 AM | Trace

Request successfully matched the route
11:18:22 AM | Trace

Executed 'Functions.HttpTrigger1’ (Succeed...d
11:18:22 AM | Trace

C# HTTF tngger function processed a request
111822 AM | Trace

Executing FunctionsHttpTrigger!’ (Reason,
11:18:22 AM | Trace

Request successfully matched the route
11:18:20 AM | Trace

Executed 'Functions HttpTrigger’ (Succeed,.d

TT TE- A R | Trara

Ty ur e
I view aeral

Monitoring — Live Metrics Stream

se select @ dg



| have a real story to tell




EXPERIENCED SELF-ORGANIZING DEVELOPERS

DEVOPS / CLOUD INFRASTRUCTURE ENGINEERS

BUSINESS STAKEHOLDERS
CONSULTANTS

DATABASE ADMINISTRATORS QA & TEST TEAM

SCRUM MASTERS

PROJECT MANAGERS



Jonah’s Deep Mind Map Thinking in Action! ©

EXPERIENCED SELF-ORGANIZING DEVELOPERS

DEVOPS / CLOUD INFRASTRUCTURE ENGINEERS

*N\' BUSINESS STAKEHOLDERS

7 #N ‘r'
DATABASE ADMINISTRATORS | ol > y OA & TEST TEAM

SCRUM M@

PROJECT MANAGERS «~—— ~

CONSULTANTS

THE BIG BOSSES



O Bitbucket
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THE DILEMMA

WlJira QJ Awre
DevOps




e

ARE WE REALLY IN THE CLOUD?







/>

“First, solve the problem.
Then, write the code”.







Proposed Solution

Azure
Durable Functions

A Microsoft Azure

7N
N/

i A\ ATLASSIAN Developer eitbucket Cloud

REST APIs Modules JavaScript API

Bitbucket (Cloud) REST API

https://developer.atlassian.com/

Azure DevOps Services REST API

https://learn.microsoft.com/en-us/rest/api/azure/devops

/.

l
)

<~

)

"

TWILIO

"= SendGrid

j—
N\
—

Azure Service Bus




AZURE SERVICE BUS

Messaging service on cloud
FEATURES

—

e Scheduling
Dead-lettering
Transactional processing
Message ordering
Expiration (TTL)
Duplicate detection
Deferring

Pub/Sub

Filtering

Connect any applications, v
devices, and services

A messaging broker




YES
LET’S DO IT!






5D

/\. I AN .
VAN

Fan-Out/Fan In Pattern



® #1 Getting the commits from Bitbucket Cloud

via Azure DevOps Rest API

Orchestration Function

Timer Trigger /
/ \ VAN r—
M

—

Daily -2:00 AM 5> AZURE SERVICE BUS
VLAY

(AN
Fan out/Fan in Application Pattern that = SendGrid

gets all Commits from Bitbucket Cloud Repositories

from 10-15 applications/web services.
Checks commit difference from since last deploy date.

> 74\ 55D

\ GenerateSaveReleaseNotes()



Cont. #2 Auto Scheduling of Release Notes Email

e——1
N D VAN
—

Release Notes as
Queue Messages in Batch

Azure Service Bus Queue Trigger ComposeSendEmailToBusinessStakeHolders()

yq AN LN

CompleSendEmailTolTDevTeam()

Scheduled Messaging

ScheduledEnqueueTimeUtc()

i\

Orchestrator Function

Scheduled release notes SendEmailToReleaseManager()

sendouts based on / \
release events

ComposeSendEmailToExternalTeams()



TIME CHECK FOR DEMC

L Ana)




Good to know before you get started!

Azure Application
Insights / Azure

Concious Side-by-Side Deployment with

Monitor Versioning Deployment Breaking Change

Azure Key Vault / Isolated vs.

Azure Storage :
Serverless Security In Process (.NET)

Explorer / Azurite Deployment Slots




Serverless

computing - .\
into cloud au
\._/

containers



Solve problems
by automating manual tasks using
Serverless or good technologies if possible

\ — Ay



WORKLESS ¢ -\
WITH SERVERLESS ©







18 minutes non-stop

to Stockholm C,
that’s express.

After 30
mins,

finally came
out!




goto;

Rate this session
in the GOTO Guide app
and claim your reward




goto,;

& ’» o copenhagen
i THANK YOU

B T
Feel free to conne







Learn and Have Fun like my dog, Lorentz!
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