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Azure Functions testing
fundamentals!!!



The issue

Testing the components of an
Enterprise solution is essential
for ensuring reliability and
maintainability, as it allows for
early identification of issues,
easier debugging, and seamless
integration into complex,
event-driven architectures.




What is a unit test

In a unit test you invoke a piece of
your code with a set of parameters,
and you checks the correctness of its
behavior.

In a unit test you must substitute all
your external reference with a mock or
stub.

= Mock is for the software what a
dummuy is for a car crash test (you don’t
test a car with a human being inside...|
hope!!)




Azure Functions components
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Azure Functions Dependencies

You should implement your Azure Functions to allow you to
use mock/stub for all external reference!

Your

P d
. , /
Function <,’
~

P,

N

\_

~
~
~
~
~
~

- r

l Your Service




Azure F

unction ... untestable!!

{

public static class MortgageFunctions

private static readonly IMortgageCalculator mortgageCalculator =

new MortgageCalculator(null);

[FunctionName(FunctionNames.MortgageCalculatorFunction + "STATIC")]
0 references | Massimo Bonanni, 168 days ago | 2 authors, 2 changes
public static async Task<IActionResult> Run(

}

[HttpTrigger(AuthorizationLevel.Function, "get", Route = null)] HttpRequest req,
[Table("executionsTable", Connection = "StorageAccount™)] ICollector<ExecutionRow> outputTable,

ILogger log)
log.LogInformation($"{FunctionNames.MortgageCalculatorFunction} start");

// Retrieve loan, interest and numberOfPayments from HTTP Request
I[ Retrieve request parameters ]

var calculatorResult =
await mortgageCalculator.CalculateMontlyRateAsync(loan, interest, nPayments);

I[ Create the response ]

if (calculatorResult.Succeed)

{

return new OkObjectResult(calculatorResult.Result);

return new BadRequestObjectResult(calculatorResult.Error.Message);

[ private Methods ]|




Azure Function ... trigger!!

public static class MortgageFunctions

{

private static readonly IMortgageCalculator mortgageCalculator =
new MortgageCalculator(null);

[FunctionName(FunctionNames.MortgageCalculatorFunction + "STATIC")]
0 references | Massimo Bonanni, 168 days ago | 2 authors, 2 changes
public static async Task<IActionResult> Run(

[HttpTrigger(AuthorizationLevel.Function, "get", Route = null)] HttpRequest req,

[Table("executionsTable™, Connection = "StorageAccou
ILogger log)

")] ICollector<ExecutionRow> outputTable,

log.lLogInformation($"{FunctionNames.MortgageCalculatorFunctioMdN start");

// Retrieve loan, interest and numberOfPayments from HTTP Request

|[ Retrieve request parameters H

var calculatorResult =
await mortgageCalculator.CalculateMontlyRateAsync(loan, interest, nPaymf

H Create the response H

Trigger
You can mock it
because the trigger
payload is a POCO
class

if (calculatorResult.Succeed)

{




Azure Function ... bindings!!

public static class MortgageFunctions

{

private static readonly IMortgageCalculator mortgageCalculator =
new MortgageCalculator(null);

[FunctionName(FunctionNames.MortgageCalculatorFunction + "STATIC")]

public static async Task<IActionResult> Run(

[HttpTrigger(Authorizationlevel.Function, "get", Route = null)] HttpRequest req,

[Table("executionsTable”, Connection = "StorageAccount”)] ICollector<ExecutionRow> outputTable,

IlLogger log)
) \
log.LogInformation($"{FunctionNames.MortgageCalculatorFunction} start");

// Retrieve loan, interest and numberOfPayments from HTTP Requq

|[ Retrieve request parameters H

var calculatorResult =
await mortgageCalculator.CalculateMontlyRateAsync(loan, inf

H Create the response H

Binding
You can mock it because the
binding payload is an interface
(or a POCO class, depending
on the binding)

if (calculatorResult.Succeed)

{




Azure Function ... logger!!

public static class MortgageFunctions

{

private static readonly IMortgageCalculator mortgageCalculator =
new MortgageCalculator(null);

[FunctionName(FunctionNames.MortgageCalculatorFunction + "STATIC")]

public static async Task<IActionResult> Run(
[HttpTrigger(AuthorizationlLevel.Function, "get", Route = null)] HttpRequest req,
[Table("execytionsTable™, Connection = "StorageAccount™)] ICollector<ExecutionRow> outputTable,

ILogger log)

log.LogInformation($"{FunctionNa ag

Logger/Context
(infrastructural objects)
var calculatorResult = YOU Can mOCk It because

await mortgageCalculator.CalculateMontl the |Qgger |S an interface
and Context a POCO class

// Retrieve loan, interest and numberOfPayn
|[ Retrieve request parameters H

H Create the response H

if (calculatorResult.Succeed)

{




Azure Function ... your servicel!l

public static class MortgageFunctions

{

private static readonly IMortgageCalculator mortgageCalculator =
new MortgageCalculator(null);

[FunctionName(FunctionNames.MortgageCalculaSorFunction + "STATIC")]

0 references | Massimo Bonanni, 168 days ago | 2 authors, 2 changes
public static async Task<IActionResult> Run(

[HttpTrigger(AuthorizationLevel.Function, "get
[Table("executionsTable™, Connection = "StorageAdount"”)] ICollector<ExecutionRow> outputTable,

ILogger log) .
External service

You cannot substitute it

// Retrieve loan, interest and numberOfPayments from HTTP RegMest W|th your mOCk because |t

|[ Retrieve request parameters ﬂ

log.LogInformation($"{FunctionNames.MortgageCalculatorFunction} s

is created inside the Azure
Function and you haven’t
a way to substitute it

var calculatorResult =
await mortgageCalculator.CalculateMontlyRateAsync(loan, intery

H Create the response H

if (calculatorResult.Succeed)

{




Make your Azure Function testable!!!

The solution of your problem is: Dependency
Injection!!

Azure Functions Runtime is based on .NET and
support the same ASP.NET Dependency
Injection!!!

Using Dependency Injection, you provide a
way to substitute your services with a mock!




Azure Function ... testable!

public class MortgageFunctions

{

~

/:;;vate readonly IMortgageCalculator mortgageCalculator;

0 references | Massimo Bonanni, 197 days ago | 1 author, 1 change

public MortgageFunctions(IMortgageCalculator mortgageCalculator)

{
if (mortgageCalculator == null)

throw new ArgumentNullException(nameof(mortgageCalculator));

this.mortgageCalculator = mortgageCalculator; 4///

L

[FunctionName(FunctionNames.MortgageCalculatorFunction)]
0 references | Massimo Bonanni, 168 days ago | 2 authors, 4 changes

public async Task<IActionResult> Run(

Constructor Injection
You can choose what kind of
actual service you want to use

when you instantiate the

[HttpTrigger(AuthorizationlLevel.Function, "get™, Route = null)] Http ‘fLJr](:ti()r].

[Table("executionsTable", Connection = "StorageAccount”)] ICollector;s

ILogger log)

log.LogInformation($"{FunctionNames.MortgageCalculatorFunction} start

// Retrieve loan, interest and numberOfPayments from HTTP Request

|[ Retrieve request parameters ]

var calculatorResult =
a1+ Fhde mAartoacalCaleciilatvyrar CalernilataMan+ T vRat+aAecvunecl 1aan

In a test you can substitute
it with a mock!!

Thtaract nDavmantel -




Azure Function ... how to use mock!!

public class MortgageFunctions

{

private readonly IMortgageCalculator mortgageCalculator;

0 references | Massimo Bonanni, 197 days ago | 1 author, 1 change M o c k
public MortgageFunctions(IMortgageCalculator mortgageCalculator)

{ L]
if (mort Calculator == null) C t k t th
’ rﬁ:05a§:waAi;u:es’:Null;iception(nameo-F(mor‘tgageCalculator‘)); rea e a m O C O u S e I n e
this.mortgageCalculator = mortgageCalculator; test!!

}

[FunctionName(FunctionNames.MortgageCalculatorFunction)]

0 references | Massimo Bonanni, 168 days ago | 2 authors, 4 changes

public async Task<IActionResult> Run(
[HttpTrigger(AuthorizationlLevel.Function, "get", Route = null)] HttpRequest req,
[Table("executionsTable", Connection = "StorageAccount")] ICollector<ExecutionRow> outputTable,
TLogger log)

{
log.LogInformation($"{FunctionNames.MortgageCalculatorFunction} start");
// Retrieve loan, interest and numberOfPayments from HTTP Request
|[ Retrieve request parameters ]|
Y A
var calculatorResult = var mortgageCalculator = new Mock<IMortgageCalculator>();
await this.mortgageCal
mortgageCalculator
IL Create the response J .Setup(c => c.CalculateMontlyRateAsync(mortgagelLoan, annualInterest, numberOfPayments))
if(“hmhuwhﬁﬂt&““ .ReturnsAsync(new CalculatorResult() { Result = rate });
return new OkObjectRes
} . .
var target = new MortgageFunctions(mortgageCalculator.Object);
return new BadRequestObjec
}

[ Private Methods ]|




Testing a function!!!
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Testing Azure Durable Functions!!



What are Durable Functions?

Durable Functions are Azure Functions!!!

e Based on Azure
Functions

e Adds new Triggers and
Bindings
e Manages state,

checkpoints, and
restarts

e Long running
persistent workflows
in C#

e Used within various
teams at Microsoft to
reliably orchestrate
long running
operations

o CH

e JavaScript
® Java

e Python

e Powershell

e Client
e Orchestrator

e Activity

 Entity (no Powershell

or Java or .NET
isolated)




Types of functions

&N &0 G2

* |s the triggered functions * |s the heart of a durable * |s the basic unit of work in
that will create new function. a durable orchestration.
instances of an * Orchestrator functions * An activity function must
orchestration. describe the way and be triggered by an activity

* It is the entry point for order actions are trigger.
creating an instance of a executed.
durable orchestration




Types of functions : testability

[OrchéstrationTrigger] IDurableOrchestrationContext context I

[DurableClient] IDurableClient client

[ActivityTrigger] RentalStatusChangeOrchestratorDto context




What can you do with Durable Functions?

B=P=<p

Manageable Sequencing
+ Error Handling / Compensation

o

Flexible Automated Long-running
Process Monitoring

<& % 22 3-» <&

Fanning-out & Fanning-in

= Start
RS 2
\\ ——
eee——
Get Status

Http-based
Async Long-running APIs

Human Interaction




Durable Entities

Based on Azure
Functions, with
special trigger

Expose operations
for reading and
updating internal
state or interact
with other entities

Accessible via
Entity ID

composed by:

e Entity Name
e Entity Key

f\‘;.
J

External Events Correlation

<f>

Every operation
can be accessed
using:

e Entity ID

e Operation Name

e Operation Input
e Scheduled time*




The Entity.Current context!!

{

public class CarEntity : ICarEntity

private readonly ILogger _logger;
public CarEntity(ILogger logger)
{

_logger = logger;
}

[JsonPropertyName("status")]
public CarData Status { get; set; }

public veoid Delete()

i
if (!this.Status.CanBeDeleted())
return;
DeleteRentals();
Entity.Current.DeleteState();
}
private void DeleteRentals()
{
var carRentalsEntityId = new EntityId(nameof(CarRentalsEntity),
Entity.Current.EntityKey);
Entity.Current.SignalEntity(carRentalsEntityId, "delete");
}

[FunctionName(nameof(CarEntity))]
public static Task Run([EntityTrigger] IDurableEntityContext ctx, ILogger logger)
=> ctx.DispatchAsync<CarEntity>(logger);




The Entity.Current context!!

public class CarEntity : ICarEntity
i
private readonly ILogger _logger;
public CarEntity(ILogger logger)

{

_logger = logger;
} ]
Entity.Current
[JsonPropertyName("status")]

public CarData Status { get; set; } |S a Static property!!

public void Delete()

{
if (! .Status.CanBeDeleted())
return;
DeleteRBentals(]:
Entity.Current.DeleteState();
}

private void DeleteRentals()

{

var carRentalsEntityId = new EntityId(n
Entity.Current.Entit

eof(CarRentalsEntity],

Entity.Current.SignalEntity(carRentalsEntityId, "delete"];

}

[FunctionName(nameof(CarEntity))]
public static Task Run{[EntityTrigger] IDurableEntityContext ctx, ILogger logger)
=> ctx.DispatchAsync<CarEntity>({logger);




Setting the Entity.Current context!!

—namespace Microsoft.Azure.lWebJobs.Extensions.DurableTask

1

= /// <summary=
/// Statically accessible context for entity operations.
/// </summary>

L e seaeie cless Encicy You can setup the context during the

{
private static readonly Asynclocal<IDurableEntityContext> EntityContex h
= new AsynclLocal<IDurableEntityContext>(); test p aSE!

= [// <summary=
/// The context of the currently executing entity. -
S Y g Y // Setup IDurableEntityContext
/// </summary=>
public static IDurableEntityContext Current => EntityContext.Value; var entityContextMock = new |"-'|[:.:|.{{ID|_|,1'~3_|:|'LEE|1tj_ty[“c.ntegt':[:|;

- internal static void SetContext(IDurableEntityContext context) entityCunte:{tHUcH. SEtquEt[E == E.EﬂtityHEy] . Heturnﬁ[carpla’cej;
{ Entity.SetMockContext(entityContextMock.0Object);

EntityContext.Value = context;
}

= /// <summary>
/// Sets the current context te a mocked context for unit sting.
/// </summary>
/// <=param name="mockContext">The mocked context.</pagém>
- ( public static void SetMockContext(IDurableEntityContext mockContext) )
{
= if (mockContext is DurableEntityContext)

i

throw new InvalidOperationException("Only mocked entity contexts are supported, not real ones.");

}

EntityContext.Value = mockContext;




Testing a durable
function!!!




Takeaway

N
Avoid static reference
W,
. . . . \
If create a custom trigger or binding use interface
or POCO class for the payload )

S
J¥ — Whhable
lectioner

Deadentium it doction
Lsoat |~ firration B

tenadt de
restis @

Dependency Injection allows you to avoid custom
Bindings and make function testable

Put business logic in external classes and use
functions for the flow




Thanks for the
attention !!

Massimo Bonanni

o} ':’ o
massimo.bonanni@microsoft.com | &2atUyiE
@massimobonanni




References

<2 Azure Functions Documentation

<2 Azure Functions Code Samples

<2 Azure Functions - Unit and Integration Testing

.O GitHub Demo - ServerlessCarRent



https://docs.microsoft.com/en-US/azure/azure-functions/
https://azure.microsoft.com/en-us/resources/samples/?service=functions&sort=0
https://techcommunity.microsoft.com/t5/fasttrack-for-azure/azure-functions-part-2-unit-and-integration-testing/ba-p/3769764
https://github.com/massimobonanni/ServerlessCarRent
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