Chapter 01: Introduction to Minimal APIs

Visual Studio 2022

Open recent Get started

Search recent (Alt+5) Clone a repository

Get code from an online repository like GitHub

. or Azure DevOps
b This month

b Older . .
Open a project or solution

Open a local Visual Studio project or .sin file

Open a local folder
Mavigate and edit code within any folder

Create a new project

Choose a project template with code scaffolding
to get started

Create a new project

Recent project templates All platforms All project types

A list of your recently accessed templates will be

displayed here. ASP.NET Core Web API

A project template for creating an ASP.NET Core application with an example
Controller for a RESTful HTTP service. This template can also be used for ASP.NET
Core MVC Views and Controllers.

C# Linux macOSs Windows Cloud Service Web ‘WebAPI

ASP.NET Web Application (NET Framewark)

Project templates for creating ASP.NET applications. You can create ASP.NET Web
Forms, MVC, or Web API applications and add many other features in ASP.NET.

C# Windows Cloud Web

Console App

A project for creating a command-line application that can run on .NET on Windows,
Linux and macOS

C# Linux macOSs Windows Console

ASP.NET Core Web App

A project template for creating an ASP.NET Core application with example ASP.NET
Razor Pages content.

Cc# Linux macOSs Windows Cloud Service Web




Configure your new project

ASP.NET Core Web API C#  Llinux  macOS  Windows  Cloud  Service  Web  WebAPI

Project name

Chapter01

Location

CA_TEMP_\
Solution name @
Chapter01

Place solution and project in the same directory

Additional information

ASP.NET Core Web AP ¢  Lihux macOS  Windows  Cloud  Service  Web  WebAPI
Framework

.MET 6.0 (Long-term support)
Authentication type @©

None

v Configure for HTTPS @
Enable Docker (D

®

Linux

Use controllers (uncheck to use minimal APIs) ()

¥ Enable OpenAPI support @O




Chapter 02: Exploring Minimal APIs and Their Advantages

No-images...



Chapter 03: Working with Minimal APIs

Additional information

ASP.NET Core Web API C#  Linux macOS  Windows  Cloud Service  Web

Framework (@)

NET 6.0 (Long-term support) -
Authentication type @

None -

Configure for HTTPS @
[ ] Enable Docker @
Docker 05 @

Linux

D Use controllers (uncheck to use minimal APIs) @
Enable OpenAPI support (&

Back Create

@ svageer

by SMARTBEAR

SwaggerSample v1

SwaggerSample @

Iswaggerivl/swaggerjson

PacktPub Minimal API - Swagger

Terms of service

PacktAuthor - Website

Send email to PacktAuthor

No operations defined in spec!



Sample

GET /sampleresponse

Parameters

Mo parameters

Responses
Code Description Links
200 Mo links
Success
Media type
application/json
Controls Accept header.
Example Value | Schema
"value": "string"
H
SwaggerSample N~
[ = ™ v|
=xa v
Schemas s

ResponseData >



Schemas o

ComplexResponseData +« |

value string

nullable: true
number integer($int32)
money number($double)
date string($date-time)

ResponseData + |
value string
nullable: true

Sample A

GET /sampleresponse A

Name Description

X_

correlation- Defaulf value : 42
id

String 42

(header)

https://localhost:8081 https://localhost:8091

@ . @

Single-Page .NET 6 Minimal API
Application (SPA)




https://localhost:8080

API Gateway

https://localhost:8081

BLOCKED
BY

BROWSER

Single-Page
Application (SPA)

https://localhost:8091

CORS

.NET 6 Minimal API
Microservices A

CORS

.NET 6 Minimal API
Microservices B

https://localhost:8092

https://localhost:8091

204

NO CONTENT
OPTIONS
® ™ Request

.NET 6 Minimal API

Backend doesn't have
CORS policy enabled

https://localhost:8091

® Verb
request

NET 6 Minimal API
HTTP @

-
Response




0J oo Welcome Elements Console Sources  Network X Performance Memory Application

@ @ = Q [ Preservelog [ Disable cache No throttling ¥ %3 $ i

Filter [ Invert [ Hide data URLs |All | Fetch/XHR IS (55 Img Media Font Doc WS Wasm |
(0 Blocked Requests [ 3rd-party requests
| 10 ms 20 ms 30 ms 40 ms 50 s 80 ms T s
==}

X Headers Preview Response Initiator  Timing

¥ General

Request URL: http://localhost:530@/apl/cors
Request Method: OPTIONS

StatuandE:[’ 284 No Content ]

Remote Address: [::1]:53@2

Referrer Policy: strict-origin-when-cross-origin

¥ Response Headers View source
Date: Fri, 24 Dec 2821 13:25:21 GMT

Server: Kestrel

¥ Request Headers View source
Accept: *=/*
Accept-Enceding: gzip, deflate, br
Accept-Language: en-US,en;g=8.9
Access-Control-Request-Headers: access-control-allow-origin,content-type
Access-Control-Request-Method: GET
Connection: keep-alive

Host: localhost:5308

2 requests 0 B transferred 0B resc

MName X  Headers Preview Response |Initistor Timing
._‘m ¥ General
] cors

Request URL: http://localhost:5388/api/cors

Referrer Policy: strict-origin-when-cross-origin

¥ Request Headers
Provisional headers are shown Learn more
Access-Control-Allow-Origin: *
Content-Type: application/json
Referer: http://localhost:5208/
sec-ch-ua: " Not 4;Brand";v="99", "Chromium”;v="98", "Microsoft Edge";v="96"
sec-ch-ua-mobile: 2@
sec-ch-ua-platform: "Windows"
User-Agent: Mozilla/5.@ (Windows NT 18.8; Wing4; x64) ApplellebKit/537.36 (KHTML, like Gecko) Chrome/96.8.4664.118 Safari/53
7.36 Edg/96.8.1854.52



Name X  Headers Preview Response Initistor  Timing

[ cors - = R

Request URL: hittp://localhost:538@/api/cors
Request Method: OPTIONS
Status Code: '@ 24 o Content

Remote Address: [::1]:5388

Referrer Policy: strict-origin-when-cross-ori

¥ Response Headers View source

Access-Control-Allow-Headers: access-control-allow-origin,content-type

Access-Control-Allow-Methods: GET

Access-Control-Allow-Origin: http://localhost:52680

Date: Fri, 24 Dec 2821 15:14:44 GMT

Server: Kestrel

¥ Request Headers
Accept: *#/*
Accept-Encoding: gzip, deflste, br
Accept-Language: en-US,en;g=9.9

2 requests 234 B transferred 23 B
q Access-Control-Request-Headers: access-control-allow-origin,content-type

1] PacktPubConfiguration | Configuration

App Senice
| £ search (. « O Refresh &) Save X Discard <) Leave Feedback
@ overview o
Application settings  General settings  Path mappings
@ Activitylog —_—
Aa. Access control (AM) (Application settings
@ Tags Application settings are encrypted at rest and transmitted over an encrypted channel. You can choose to display them in plain text in your browser by using the controls below. Application Settings are exposed as environment variables for access by your

application at runtime. Leatn more
& Diagnose and solve problems L

O security + New application setting <3 Hidevalues / Advanced edt

P B g Y Filter application settings

Deployment

& Quickstart Name Value Source Deployment slot setting Delete Edit

¥ Deployment siots [MyCustomRootObect_CustomProperty| @ PropertyValue App Senvice Config v B V4
@ Deployment Center e T

Settings Connection strings are encrypted at rest and transmitted over an encrypted channel.
{I! configur

& Authentication

+ New connection string <3 Hide values ¢ Advanced edit

[ Fiter connection strings
@ Application Insights (preview) W ikt canmaction ébiog

L identity Home Value Source Type Deploym...  Delete Edit

& Backups
@ MyConnectionstring App Service Canfig

& Backups (preview)



i

HitpsRedirection t

-

—p Routing

—p CORS

~—»-| Authentication |-

—{ Authorization

t

Custom
Middlewares




Chapter 04: Dependency Injection in a Minimal API Project
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Chapter 05: Using Logging to Identify Errors

D:\Packt\Minimal-APls-in-ASP.NET-Core-6\Chapter05\... =~ — O

"EventId": @,
"LogLevel™: "Information",
"Category™: "CategoryFiltered”,
"Message": "I\u€€27m information My Name Information”,
"State": {
"Message": "I\uB@27m information My Name Information”,
"MyName™: "My Name Information”™,
"{OriginalFormat}": "I\uee27m information {MyMamel}"

hs
P

"EventId": O,
"LogLevel™: "Information",
"Category™: "CategoryFiltered”,
"Message": "I\uB827m debug PayloadData",
"State": {
"Message": "I\u€27m debug PayloadData",
"Data": "PayloadData",
"{fOriginalFormat}”: "I\ué827m debug {Datal}"

1
J

"EventId": @,

"LogLevel®: “"Information®,

"Category”: "LoggingSamples.Categories.MyCategoryAlert”,
"Message": "I\u@827m information Alert Information®,
"State": {

"Message"”: "I\uB@27m information Alert Information”,
"MyName™: "Alert Information®™,
"{OriginalFormat}": "I\u8827m information {MyName}"

1
J

"EventId": @,
"LogLevel™: "Debug"”,
"Category™: "LoggingSamples.Categories.MyCategoryAlert”,
"Message": "I\u€827m debug Alert Debug”,
"State": {
"Message": "I\u€@27m debug Alert Debug”,
"MyName": "Alert Debug"”,
"{OriginalFormat}": "I\uB827m debug {MyName}"
}

"EventId": @,
"LogLevel™: "Debug",
"Category": "LoggingSamples.Categories.MyCategoryAlert",
"Message": "I\u@27m debug PaylcoadData",
"State": {
"Message": "I\u€827m debug PaylcoadData",
"Data": "PayloadData",
"IOriginalFormat}": "I\u@827m debug {Datal}"
b
b




Select D:\Packt\Minimal-APls-in-ASP.NET-Core-6\Chapter05\LoggingSamples\bin\Debug\... — O X

Microsoft.Hosting.Lifetime[14]

Now listening on: https://localhost:721@
Microsoft.Hosting.Lifetime[14]

Now listening on: http://localhost:521@
Microsoft.Hosting.Lifetime[@]

Application started. Press Ctrl+C to shut down.
Microsoft.Hosting.Lifetime[@]

Hosting environment: Development
Microsoft.Hosting.Lifetime[@]

Content root path: D:\Packt\Minimal-APIs-in-ASP.NET-Core-6\ChaptereS\LoggingSamplesy
CategoryFiltered([@]

I'm information My Name Information
CategoryFiltered[@]

I'm debug PayloadData
LoggingSamples.Categories.MyCategoryAlert[@]
I'm information Alert Information
LoggingSamples.Categories.MyCategoryAlert[@]
I'm debug Alert Debug
LoggingSamples.Categories.MyCategoryAlert[@]
I'm debug PayloadData

[S{ D:\Packt\Minimal-APls-in-ASP.NET-Core-6\Chapter0S\LoggingProvider\logs\log-2022-01-05.txt - Notepad++ - O X
File Edit Search View Encoding Language Settings Teecls Macre Run  Plugins Window 7 X

OEE RGO+ abhlee e % BRI EEe@Ppu®| 0 ELNBEE
=llog-2022-01-051xt E3 l

1 Microsoft.Hosting.Lifetime - Now listening on: https://localhost:7208

2 Microsoft.Hosting.Lifetime - Now listening on: http://localhost:5208

3 Microsoft.Hosting.Lifetime - Application started. Press Ctx1+C to shut down.

4 Microsoft.Hosting.Lifetime - Hosting environment: Development

5 Microsoft.Hosting.Lifetime - Content root path: D:\Packt\Minimal-APIs-in-ASP.NET-Core-8\Chapter05\LoggingProvider\
& CategoxyFiltered - I'm information

7 CategoryFiltered - I'm warning

8 CategoryFilterxed - I'm error

] CategoxyFiltered - I'm exror

Normal text file length: 526 lines: 10 Ln:10 Col:1 Pos:527 Windows (CR LF) UTF-8 INS




e B L e e ]

Home  Microsoft Appinsights > minimal-packt >

End-tc-end transaction details »

x
minimal-packe
Search results € Q searchresults o Lesmmere  [() Copylink (D) Fesdback ¥ & Leave preview
Filtered on
End-to-end transaction >
tmestemp > 5/1/2022, 18:4... Operation D: S6eacddbS12b62fed 74320597 edefzad 0 B Cresteworkitem v
timestamp < 5/1/2022, 19:1...
TRACE
client Type |= ... | | Duration >= 730ms ) §
Filertoas omponznt and call Trace Properties Show 3l

Suggested All (Companent | Call]
o Event time 1/5/2022, T:17:28.674 PM (Local

1/5/2022, 7:17:28 PM

GET /epplication-tnsight-1og Static #iles was skipped as the request already matched an endpoint. i Device type PC

Duration: 750.5 ms Respanse code: 200

747:28.509 PM | [Me;sage T debug Pay\oadDau]
Soriby @ Esecuting endpoint 'WTTP: GET fapplication-insight-log Severitylevel darmation
All Relevance "
7:17:28.663 FM | localk 244
1/5/2022, 7:17:28 PM I'n information My Name Informaticn i
GET fepplication-insight-1og Y Custom Properties

-

Duration: T50.5 ms Respanse codz: 200

VERBOSE 7:17:28.666 FM | localhost:7244

AspNetCorgEnvironme  Development
T'n debug ty Mame Debug nt

CategaryMame Categoryfilterad
T:AT:28.674 PM |
I'n debug PeylosdDats RequestPath
VERBOSE 7:17:28.696 PM | localhost:7244 Requestld OHMEGETTNFQRE00000007
0 asoug Paylesapata
CriginalFarmat T debug [Data}
7:47:28.793 PM |
Parentid 0000000000000000
Executing result with status code '209'.
Traceld 56eacddb512b62fed 743e9597 edefaad
7:7:28.797 PM |
Executed endgolnt 'HTTP: GET /epplication-insight-log' Spenld OebodddefT45¢T8d
VERBOSE 7:17:28.853 PM | locathost:7244 Conncetionld OHMEGETTNFQRE
Connection id "OHWEGETTNFQRE™ sending HEADERS frame for stream ID 7 with length 38 and flags END_STREAM, ENO_HEADERS.
Developerhode e
T:7:28.876 PM |
Data Payloadbata

Request Finished HTTP/2 GET hitps://localhost:7244/application-insight-log « - « 200 0 - 728.148lns

&2 O A B (5

Home > minimal-packt >

End-to-end transaction details # - X
minimal-packt

Search results € Q_searchresults da leammore [ Copylink (2 Feedback v 22 Leave preview

filtered on End-to-end transaction »

st B 2022 082 Operation ID: 6402fe981ed4d6a97578576529¢Bates B Cresteworkitem v

timestamp < 6/1/2022, 095...

GET Jserilog Bar 7 races Qevents E ;I;?mchn

Operation name =

client_Type I= ...
Filier to a specific component and call Trace Properties Show all
Al {C: it | Call
Suggested (cemponer | cal : Event time 1/6/2022, 9:53:44.589 AM (Local time) ;
1/6/2022, 9:37:19 AM -
GET /serilog B REQUEST 9:53:44.303 AM | localhost:7256 Device type e

Duration: 71.6 ms Response code: 200

GET /serilog

Message Person [ Nam
dlate: 11/0/1986 0
Sartby © INFORMATION 9:52:44.303 AM | localhost:7256 i )
All Relev: ~ Severity level Information e

Request starting HITP/2 GET https://localnost:7256/serilog - -

1/6/2022, 9:37:19 AM

GET /serilog INFORMATION  9:

:44.444 AM | localhost:7256

Custom Properties

Duration: 716 me Respance code:200 Executing endgoint "HTTP: GET /serilog"’
Developsriods true
1/6/2022. 9:43:32 AM INFORMATION 9:53:44.480 AM | localhost:7256
GET /serilog > R i i Aeauesdeth Jeerl
Duration: 77.7 ms Response code: 200 I'm information "My Mame Information” questPat serileg
1/6/2022, 9:53:44 AM INFORMATION 9:53:44.503 AM | localhost:7256 SourceContext CategoryFiltered
GET /serilog > - o .
Duration: 306.5 ms Response code: 200 I'm detug "Payloaddata MesssgeTemplate I'm (@Person}
INFORMATION 9:53:44.599 AM | localhosti7256 Connedtionkl OHMEGUESNETIR
m Person { Name: "Andrea”, Surname: "Tosato”, Birthdate: 11/09/1986 ©0:02:00 }
Requestld OHMEGUS3NSTIR00000007
INFORMATION 9:52:44.629 AM | localhost:7256
Exacuting result with status code '209°. A:pNelCamEnviwnme Development
n
INFORMATION 9:53:44.652 AM | localhost:1256 Person {*Name"t"Andrea”,"Surname*Tosato","Birthdate™s"

1986-11-

Executed endpoint '"HTTP: GET /serilog"’ 05T00:00:00.0000000~"_typeTag" *Person’}

Related Items

All available telemetry for this user session

All available telemetry 5 minutes before and after this svant 9 e



Chapter 06: Exploring Validation and Mapping

Responses
Code Description
204

Success
400

Bad Request

Media type

application/problem+json +

Example Value | Schema

“type”: "string”,

"title": "string",

"status": o,

"detail™: “string”,

"instance”: "string”,

"errors”: {

"additionalPropl™: [

"string™

3
"additionalProp2”: [
"string™

1,
“"additionalProp3”: [

"string™

1
}s
"additionalPropl
"additionalProp2”:

"additionalProp3”:

": "string”,
"string",
"string”

1
I

POST /people

Schemas
Person v {
firstName™ string
maxLength: 3@
lastName® string
maxLength: 3@
email string(%email)

maxLength: 188
minLength: &
nullable: true



Chapter 07: Integration with the Data Access Layer

@ Swagger. Select a definition

1oy SMARTBEAR

Chapter07 ® &

https:/localhost:7180/swagger/v1/swaggerjson

Chapter07 ~
‘ Jicecreams v‘
‘ Jicecreams v‘
‘ Jicecreams/{id} v‘

PUT J/icecreams/{id} Ny

Im /icecreams/{id} \/I

Schemas ~

Icecream >

Chapter07 ~

POST /icecreams A

Parameters | Cancel | | Reset |

No parameters

Request body "7u=d [ application/json ~ ]

t
"id": @,
"name": "icecream 1",
"description”: "description 1" e

Responses

Code Description Links

200 No links
Success




/icecreams/{id} ~

Parameters

Name Description
jd = reauirsd

integer($int32)
(path}

Responses

1

Curl

curl -X 'GET' \

*https://localhost:7188/icecreams/1’ \
-H 'accept: application/json’

Request URL

htips://localhost:7188/icecreams/1

Server response

Code Details

200

Response body

"description”: "description 1"

}

Response headers

content-type: application/json; charset=utf-8

date: Mon,29 Aug 2022 21:02:41 GMT
server: Kestrel




Chapter 08: Adding Authentication and Authorization

Error: response status is 401

Response headers

content-length: &
date: Sat,95 Feb 2022 18:04:00 GMT

server: Kestrel
wiw-authenticate: Bearer

Curl

curl -X "POST" \
"https://localhost:7241/api/fauth/login’ \
-H "accept: */*' \
-H 'Content-Type: application/json' \
-d '{
"username”: "marco”,
"password”: "P@$$word”

}

Request URL

https://localhost:7241/apifauth/login

Server response

Code Details

200

Response body

I
L
"accessToken™: "eylhbGciOilIUzIINiTIsInRScCI6TkpXVICIO. ey Jodl

1 jcRAXoa7BaYTqZgKoB8™
1
i




Chapter08 ® <=

https:/flocalhost: 7241/swaggeriv1/swagger json

GET J/api/method-protected

Chapter08 A
_ A\
J/api/auth/login v 8
Jfapi/attribute-protected S ﬂ

<
® |
D

Available authorizations X

Bearer (apiKey)

Insert the token with the "Bearer * prefix
Mame: Authorization

In: header

Value:

[ Authorize J[ Close




Chapter 09: Leveraging Globalization and Localization

38 /culture
Parameters
Name Description
Accept-
Language Available values : en, it, fr
string .
(header) Default value : en
/culture
Parameters
]
Name Description
Accept- [ it . ]
Language
String
(header)
Responses
Curl

curl -X "GET" \
"https://localhost: 7153 /api/culture” \
-H "accept: text/plain’ \
-H "Accept-Language: it"

Request URL

https://localhost:7153/api/culture

Server response

Code Details

200 Response body

Try it out




Add New Item - Chapter09

4 |Installed Sort by: | Default || Resources | X H
4 Vi -
Visual C# @ Resources File Visual C# Type: Visual C#
General

A file for storing resources
b ASP.NET Core

Xamarin.Forms
Search Results

b Online
Name: Messages.resx
| Add || Cancel |
v
Messages.resx -+ x [—
abs Strings = ﬂ Add Resource Remove Resource | o8| ~ | Access Modifier: | No code gen |~
Internal

| Public |
Mo code generation

MName . Value




Chapter 10: Evaluating and Benchmarking the Performance
of Minimal APIs

execution:

scenarios:
* default: Up to 58 looping VUs for 1m25s over 3 stages (gracefulRampDown: 3@8s, gracefulStop: 3@s)

running (1m25.@s), @6/50 VUs, 65763 complete and @ interrupted iterations
default ~ [= =] 00/50 VUs 1m25s

checks
data_received
data_sent
req_blocked p(95)=
ttp_reg_connecting p(95)=
uration p(95)=
pected_response:true } p(95)=
_req_failed
http_req_receiving p(95)=
_req_sending p(95)=
tls_handshaking p(95)=
_walting p(95)=

1teration_duration p(95)=
iterations

vus

Vus_max

output:

scenarios:
* default: Up to 5@ looping VUs for 1m25s over 3 stages (gracefulRampDown: 3@s, gracefulStop: 3@s)

unning (1m25.0s), 0@8/56 VUs, 68618 complete and @ interrupted iterations
jefault ~ [ 08/50 VUs 1m25s

checks
data_received
sent

}_
eq_failed
p_req_receiving
eq_sending
http_req_tls_handshaking
eq_waliting
p_reqs
1on_duration MERNE

VUS_max




scenarios:
* default: Up to 50 looping VUs for 1m25s over 3 stages (gracefulRampDown: 30s, gracefulStop: 30s)

running (1m25.@s), 00/50 VUs, 68095 complete and @ interrupted iterations
lefault =] 00/50 VUs 1m25s

checks
data_received

p(95)
_req_c ing a p(95)=
ttp_req_duration a p(95
[ expected_response:true } p(95)=
req_failed
req_receiving a p(95
req_sending a p(95
req_tls_handshaking p(95
req_waiting p(95
reqs
1on_duration = p(95)=
iterations
vus
VUS_max

execution:
ript:
output:

scenarios:
* default: Up to 50 looping VUs for 1m25s over 3 stages (gracefulRampDown: 38s, gracefulStop: 3@s)

running (1m25.@s), @@8/50 VUs, 97129 complete and @ interrupted iterations
default 00/50 VUs 1m25s

received

sent

req_blocked avg= p(95)=
p_req_connecting avg= p(95)=

req_duration avg= p(95)=
expected_response:true } p(95)=
p_req_failed
p_req_receiving avg= p(95)=

req_sending avg= p(95)=
p_req_tls_handshaking avg= ENE

| waiting avg= p(95)=

tion_duration avg= p{95)=
1terations
vus
vus_max




execution:
s¢ :

output:

scenarios:
* default: Up to 58 looping VUs for 1m25s over

)
3

unning (1m25.0s), 00/50
efault » [

plete and @ interrup
1 va/50 VUs

checks
data_received
data_sent
req_blocked
ttp_req_connecting
req_duration
{ expected_response: true
eq_failed
req_receiving
eg_sending
req_tls_handshaking
req_waiting
regs
ion_duration
rations

p(95)=
p(95)=
p(95)=

} p(95)=

}
p(95)=
p(95)=
p(95)=
p(95)=

p(95)=

execution:
script:
output:

scenarios:

* default: Up to 50 looping VUs for 1m25s over

running (1m25.0s), 00/50
default

VUs, 87982 complete and 0

checks
data

nnecting

req_duratilon
xpected_response: true
req_failed
eq_recelving
req_sending
req_t1ls_handshaking
req waiting

1

{e 1

NERE
1terations
vus
vus_max

stages (gracefulRampDown: 3@s, gracefulStop: 30s)

1 1terations
1m25s

3

3 cefulStop: 30s)

interrupted iterations
1 80/50 VUs

1m25s




Performance Tests

2500
2000
2
> 1500
b
(=
E 1000
T
500
0
Plain Text JSON
Tests

m Minimal APls  m ASP.NET WebApi



