This is a sample module from QuickLearn Training’s course:

Introduction to Custom AP

APPS

€550
€550
| €5S0

_esson 1: Anatomy of an API App

n 2: Fundamentals of Web API

n 3: He

n 4: De

lo AP

ouggl

App World

ng APl Apps

QuickLearn

IIIIIIII


http://www.quicklearn.com/class.aspx?class=AZPI

In this lesson, you will learn about...
= The components that make up an API App
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Azure App Service

Outside the scope of this course

® 2]

WEB APPS MOBILE APPS

‘ Web apps that scale with your Build Mobile apps for any
business device

y
__

LOGIC APPS APl APPS
Automate business process Easily build and consume
across SaaS and on-premises APIs in the cloud
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What Are APl Apps?

Implementation Agnostic Definition

RESTful services that optionally expose
tool-consumable metadata, which are
hosted in APl App containers in Azure
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What Are APl Apps?

.NET Based Implementation Definition

Web API projects with a NuGet package
reference to Swashbuckle for swagger
metadata generation, which have an
enhanced publish experience that can
target an Azure APl App container as a

publish destination
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What is Swagger?

Swagger

Swagger is a standard metadata format (represented as a

JSON object) for describing resources exposed by a
RESTful API

Plays a similar role for RESTful services to the role played
oy WSDL for SOAP-based services
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Swashbuckle

= Swashbuckle is a .NET library that generates swagger
metadata by examining the final shape of a Web API
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Prerequisites

= Visual Studio 2013 or later
¢+ Community Edition is sufficient
= Azure SDK

¢+ Adds the Azure APl App Template
+ Adds the APl App publish target
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Creating a Custom APl App

Creating a Custom API App

Create a new Web Application in Visual Studio
Select the APl App sub-template
Write the implementation of your logic

Publish the API App to a new or existing Azure APl App
container
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Examining the Azure APl App Template

Mew Project

b Recent MNET Framework 4.6 = Sort by: Default
4 |nstalled
Visual C#

Cc#
g‘J ASP.NET Web Application

4 Templates
4 Visual CF
I Store Apps Select a template:
Windows Desktop
C#
&1
Ernpty

=3
o
Single Page
Application

C#
5]

Web Forms

C#
5

Azure APl App
(Preview)

Visual Studio 2012
Extensibility
» Office/SharePoint

Add folders and core references for

[] MVC

[] Web Forms

[ ] Add unit tests

Azure Maohbile
App (Preview)

7| Web API

Microsoft Azure AP| Apps provide a rich platform for
hosting REST APls, as well as an AP| Marketplace in which
you can publish your APls so customers can find them and
easily consurne themn from their own mobile, web, or
desktop apps, or used as dependencies in their own AP
Apps.

~

ci
e o

@

Web AP

=

e

Azure Mohile
Service

C#
5

Learn more

Change Authentication

Authentication: Mo Authentication

&5 Microsoft Azure

e Host in the cloud
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Contents of an Azure APl App Project

Standard Web API Starter

WebApiConfig.cs
ValuesController.cs

Swashbuckle Config
SwaggerConfig.cs

fa] Solution 'QuickLearn.Integration’ (1 project)
4 @] CustomAPIApp
I & Properties
P =B References
App_Data
App_Start
» € SwaggerConfig.cs
» € WebApiConfig.cs
Controllers
» % ValuesController.cs
Metadata
deploymentTemplates
IT apiappconfig.azureresourcejson
Madels
scripts
IT apiapp.json
» ¢ Applicationlnsights.config

> g'}_'_'l Global.asax

¥ packages.config

11 Project_Readme.html
> ¢ Web.config

QuickLearn

TRAINING



Package Reterences of an Azure APl App Project

Referenced Packages

Swashbuckle
Swagger metadata generator for .NET

Microsoft ASP.NET Web API
Web API Libraries

Application Insights for Web Applications (Optional)
Application Insights client for providing application telemetry
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Exploring the Swashbuckle Configuration

waggerConfig.cs

Contains commented
documentation and
sample code inline to
guide you in emitting
appropriate swagger
metadata

public clas

I
1

I
1

nfig).Assembly;

ault. If y

se the "Schemes

"https"

ibe a

our API has multiple ve
In tk

then the scheme u:
multipl chem and you want to be plicit
below.

each cal
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Publishing an Azure APl App

API App Publish Target

Used to copy the files for your APl App to a new or
existing APl App Container in Azure

Accessible through the Publish... project context menu
option
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Publishing an Azure APl App

Publish Web

& Publish Web

Integration’ (1 project)

& Build m Select a publish target

-0 1 i
1B References Rebuild Connection #  Microsoft Azure Web Apps
App_Data Clean

App_Start , Settings
c# SwaggerConfi B @ Microsoft Azure API .PLFIPS (Preview)
s WebApiConfic Analyze Preview
Controllers B Import
¢ ValuesContfol & publish...

Metadata ¥ Upen Application Insights [0 Custom
deploymentTe

IT apiappcon Scope to This
Models Mew Solution Explorer View @ More DptanS

scripts E Show on Code Map
LT apiapp.json
¢ Applicationinsigh Ll
&1 Global.asax B  Manage NuGet Packages...
#] packages.config L} Setas StartUp Project
11 Project_Readme.k
¥ Web.config

Find other hosting options at our web hosting gallery

Debug

Source Control

Ned> | | Publish || Close |
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In this lesson, you will learn about...

= How the key components of a Web API application come
together to build out C# based HTTP APlIs
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istory of Web AP|

Released with ASPNET MVC 4.0

Borrowed the model/controller components of MVC
Web API controllers had their own base class

Borrowed convention-based development style
Not explicitly bound to MVC 4.0
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Key Components of a Web APl Application

Routes

Map inbound HTTP requests to methods that handle those
requests

Defined through class/method-level attributes

Controllers

Classes _impler_nentin_cr:; API logic within methods designed to
handle incoming HTTP requésts

May derive from ApiController*

Models
Classes that model the shape of API inputs/outputs
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public class ValuesController ApiController is
the base class of API

: ApiController Controllers
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RoutePrefix attribute
sets prefix for all routes in

[RoutePrefix( ) controller.

public class ValuesController : ApiController
{ Route attribute specifies
the template for an
[ ROUte ( ) ] action’s relative route

public IHttpActionResult GetValue(int id)

{
¥
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Returning Results

Options for Returning Web API Results
Return POCO directly

Pro: Easy to set up and understand

Con: must be used to signal non-
200 responses

Return

Pro: Can return any value / status code using
.CreateResponse extension method

Con: Response type metadata cannot be auto-generated
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Returning Results

Options for Returning Web API Results

Return

Pro: Provides asynchronous factory method for creating
Instance, generated through helper
methods on

Con: Response type metadata cannot be auto-generated, not
generated by Azure App Service SDK extension methods
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ApiController Extension Methods for Results

has been extended to return

results as Instances through
these extension methods:
BadRequest NotFound
Conflict Ok
Content Redirect
Created RedirectToRoute
CreatedAtRoute StatusCode
InternalServerError Unauthorized
Json
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[RoutePrefix( )]
public class ValuesController :

{

ApiController

[Route( )]
public IHttpActionResult GetValue(int id)
{

var values = new string[] {

IHttpActionResult
Is the return type

) }s This extension method on
ApiController returns

it (id < @ || id > values.GetUpperBound(9)) IHttpActionResult

return NotFound();

return Ok<string>(values[id]);

corresponding to HTTP Status
code 404

Some extension
methods provide
generics to return
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lesting HT TP GET Requests Against an AP

HTTP GET Requests

GET is the verb web browsers use by default when typing a

URL

For RESTful services it would be used to return a given
resource without side effects (allowing safe caching of result)

Examining HTTP Requests

Requests can be examined by using F12 tools in browser

Requests can be examinec

monitoring tool (e.qg., Fidd

by using Network/HTTP traffic
er, Wireshark)
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What Does Web APl Do With My Request?

The following process occurs within the application:

Routes c;lefined on controllers and actions are loaded on
application startup

Incoming requests are evaluated against the route table

The first method with a matching route is executed

Incoming parameters are read from request query string
and/or body and mapped to an instance of a model class

The method result is returned to the caller

May undergo translation to acceptable format (e.g., JSON,
XML)
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Calling an Action — Raw HTTP Request

GET Zapi/values/1 HTTP/1.1

Accept: text/html, application/xhtml+xml, */*
Accept-Language: en-US,en;q=0.7,el;g=0.3
User-Agent: Mozillas5.0 (Windows NT 6.3; WOW64;
Trident/7.0; Touch; rv:11.0) like Gecko
Accept-Encoding: gzip, deflate

Host: localhost:1710
DNT: 1

Connection: Keep-Alive
Cache-Control: no-cache
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HTTP/1.1 200 OK

Cache-Control: no-cache

Pragma: no-cache

Content-Type: application/json; charset=utf-8
Expires: -1

Server: Microsoft-I1I1IS/10.0

X-AspNet-Version: 4.0.30319

X-Powered-By: ASP.NET

Date: Thu, 16 Apr 2015 22:40:49 GMT
Content-Length: 8

"value2"
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s This API RESTtul?

REST

REpresentational State Transfer is an approach to
building an HTTP API

All RESTful APIs are pure HTTP APIs
Not all pure HTTP APIs are RESTful

Web API can be used to build RESTful APlIs
Not all APIs built using Web API are RESTful by design
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Designing RESTiul APl Apps

RESTful APIs align themselves to HTTP

URLs — Refers to a resource with which the API can
Interact

HTTP Verbs — Define the desired action against the
resource

HTTP Status Code — Define the result of the action taken
against the resource
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Scenario: As a developer, | need a way to update the
balance on an account

POST /Account/Update PATCH /Account/1234

URL is the thing we want to
{ do, HTTP verb is arbitrary

"account": "1234",

"balance”™ : 123.45

"balance”: 123.45
} Body includes information _
that describes the target

resource
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Supporting Multiple

TTP Verbs for RESTIul APIs

Method-level Attributes Control Matching HTTP

Verb

S

tt
tt
tt
tt
tt
tt
tt

oDelete
0Get

oHead

0Options

O
O

O

Patch
Post

Put
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[RoutePrefix( )] HttpGet .attrib.ute.
public class ValuesController : ApiController ensures this action is

{

invoked for GET

[Route( )] requests

[HttpGet]

public IHttpActionResult GetValue(int id)

t Here the HttpPut attribute is

} used. This is appropriate for a
full update of an existing

[Route( resource.

[HttpPut]

public IHttpActionResult UpdateValue(int id, [FromBody]string value)
{

} FromBody indicates that the
parameter should be

deserialized out of the HTTP
request body.
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In this lesson, you will learn about...
= What it takes to build a Hello World API App

QuickLearn

TRAINING



Building Hello World involves:
1. Setting up the Project
2. Creating the Model Classes
5. Creating a Controller
4. Defining the Actions
5. Publishing the APl App
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Setting Up the Project

Create the Project

Create a new ASP.NET
Web Application
project

Select the Azure API
App template

I Recent
4 |nstalled

4 Templates
Select a ternplate:

c# c#
51 &

Empty Web Forms

c#
5

Single Page
Application

Add folders and caore references for:

[]WebForms [ | MVC || Web API

[] Add unit tests

MNew Project
MET Framework 4.6 = Sort by: Default

eb Application

@J u can publis|

consume them fi

Web AP
il
e
Learn more

Azure Mobile
Service

Authentication: No Authentication

=5 Microsoft Azure

- Host in the cloud
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Exposing Functionality to Logic Apps

Logic App designer can natively consume Web APIs
Cards will show all possible operations
Operations and parameters may have unfriendly names

Operations and parameters will lack meaningful
descriptions

Metadata can be added to APl Apps to make them
more friendly in the Logic Apps designer
The T-Rex Metadata Library NuGet package can help
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Introducing the T-Rex Metadata Library

T-Rex Provides .NET Source Code / Documentation
Attributes

Can be used to decorate

methods/parameters with NuGet Package

designer names and
descriptions

Can be used to indicate
triggers

ersion("v1l", "HelloWorld");

T-Rex Provides Swashbuckle
Filters
Swashbuckle filters change
how swagger metadata is

enerated so that it includes
ata from .NET attributes
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https://github.com/nihaue/trex
http://www.nuget.org/packages/trex

Setting Up the Project

Enable Metadata
Generation sing Su: icotion;

Add the TRex Nuget TR,
PaCkage rEfaSSe?m.blji:Hziii.ﬁisii;at:L-::nr".":'-.tar-trJethu::n-:l[_typeof[_5'.-J'ag,g-er"i-::|r-. ig), "R

In Swagger(;onfig.cs add
Irective for _
TREX . MEtadata ?ublic static void Registe

|n Swaggerconfig.cs add var thisAssembly = typeof(Swagge
.C . Relea SeTheTRex( ) iil-::nt-al-i-::mfigur'-atj_-::nr:.; zn iguration
inside configure action e i
arameter of | ey
nl?bleSwagger' method
ca

public class SwaggerConfig
I
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Setting Up the Project

Remove Placeholder

Content

Delete the placeholder
ValuesController.cs

Solution Explorer
@ o-endBd o &=
ch Solution E:-:Z[::||::I'EI' (Ctrl+:)
fa] Solution 'Quicklearn.ApiApps' (1 project)
4 ] HelloWorld
b & Properties
[ =B References
App_Data
App_Start
c# Swaggert
c# \Wel onfig.cs
Controllers

I @ ValuesController.cs

P b € Open
Iy

5
I0a View Code

View Class Diagram

Open With...

Scope to This

Mew Solution Explorer View
Show on Code Map
Exclude From Project

Cut

Rename

Properties Alt+Enter
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Building Hello World involves:
1. Setting up the Project
2. Creating the Model Classes
3. Creating a Controller
4. Defining the Actions
5. Publishing the APl App
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RESTful APIs revolve around the data
= |In Web API, this data is our models

= Defining models first helps get you into a RESTful
mindset rather than RPC mindset
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Creating the Model Classes

Define the Model

Add a class to the
Models folder

Add relevant properties
In the class

using Sy

namespac
I

public

stem;

e HelloWorld.Models

class Greeting

public Greeting()
r

Text = "Hello";
GreetedThing =

"World";
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Creating the Model Classes

Decorate the Model Class [

Ad d a d i re Ctive ?amESpace HelloWorld.Models
for TRex ¢ Metadata p_:uhlic class Greeting

Decorate the properties  ubtic GrestingO)

with the
attribute (Optional)

[Metadata("Greeting"”, "Greeting given to the thing")]

public string Text { get; set; }

[Metadata("Greeted Thing", "The thing being greeted")]

public string GreetedThing { get; set; }
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Building Hello World involves:
1. Setting up the Project

Creating the Model Classes

Creating a Controller

Defining the Actions

Publishing the API App

s e

QuickLearn

TRAINING



Creating a Controller

Create the Controller
Class

Add an
to using S}fStem.lﬂh;b.Http_;
Controllers folder namespace Hellotiorld. Controllers
Add a
attribute to define the public class GreetingController : ApiController

base route for any
actions defined inside
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Building Hello World involves:
1. Setting up the Project

Creating the Model Classes

Creating a Controller

Defining the Actions

Publishing the API App

s e
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Defining the Actions

Define an Action

Add a directive
for the Models
namespace

Define a new method
that returns one of the
model classes

Decorate the method
with the attribute
clgle attribute

using HelloWorld.Models;
S1ng System.Web.HTLp;

namespace HelloWorld.Controllers
I

[RoutePrefix("api/greetings")

public class GreetingController : ApiController
I

[HttpGet]

[Route("default")]

public Greeting GetDefault()

1
i)
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Defining the Actions

Add ACtion Metadata Uala I:Iell:lofnr-ld.lodig_;

using TRex.Metadata;

Ad d a d i re Ctive namespace HelloWorld.Controllers
fo r T R e X A Met a d a t a ’ [RoutePrefix("api/greetings")]

public class GreetingController : ApiController

Decorate the action with -4_
the attribute // GET [fapi/greetings/default

[Metadata("Get Default Greeting",
"Returns a greeting saying hello to the world.")]

public Greeting GetDefault()
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Defining the Actions

using HelloWorld.Models;

Implement the Action

using TRex.Metadata;

Write the COde necessa ry r'_lEIrT]ESpEICE HellolWorld.Controllers

I
1

to g e n e ra te th e - [RoutePrefix("api/greetings")]
a p p rO p ri ate m Od el Eubllc class GreetingController : ApiController
i n Sta n C e [/ GET [apifgreetings/default

[HttpGet ]
[Route("default")]
[Metadata("Get Default Greeting",

"Returns a greeting saying hello to the world.")]

public Greeting GetDefault()

i)

return new Greeting();
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Building Hello World involves:
1. Setting up the Project
2. Creating the Model Classes
3. Creating a Controller
4. Defining the Actions
5. Publishing the APl App
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‘Gotchas” When Publishing APl Apps to App Service

Web Deploy Can Publish APl Apps Directly into an
Azure Hosting Environment
Web Deploy does not know 1t i1s an APl App
Destination must be an APl App created in Azure

Debugging must be explicitly enabled, if desired
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Publishing the APl App

Publish the API App

Right-click the project,

Metada Canvert

and then click Publish... et

Choose the Microsoft
Azure API Apps publish
target
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Publishing the APl App

Publish the API App

Select or API App
hosting container

Select Bxisting Microsoft Azure APl App (Preview)

n Microsoft Azure APl Apps
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Publishing the APl App

Publish the APl App

On the Settings tab,
choose the
configuration, if desired

Click
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What Does My APl App Look Like in the Designer?
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"Text": "Hello",
"GreetedThing": "World"
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Lesson 4: Debugging APl Apps

In this lesson, you will learn about...

Testing your API App at development time by simulating
Inbound requests, intercepting outbound requests, and
debugging logic within your API App
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API Apps Deal in HTTP Requests and Responses

= To verify behavior of a deployed API App, you must use
HTTP requests as test inputs

A
HTTP Request
Client l
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Tools for Replicating HTTP Requests

Once your API App is accessible externally, you can
simulate requests using:

Postman
Used primarily to generate HTTP requests by hand
https.//www.getpostman.com/

Fiddler Tool

Used primarily to monitor outgoing HTTP traffic, but can also
generate HTTP requests by hand

http://www.telerik.com/fiddler
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https://www.getpostman.com/
http://www.telerik.com/fiddler

Some API Apps are Connectors to External HTTP
Resources

= Tools previously identified cannot inspect those calls

= When testing, you may wish to reconfigure your APl App
to call a fake HTTP resource that allows inspection of calls

- HTTP Request
Client l

HTTP Request
External

_ e

QuickLearn

TRAINING




Tools for Inspecting Inbound Requests

You can use the following tools to fake an external HTTP
resource
Requestb.in
Provides randomly generated endpoint on demand
Logs all requests to the endpoint for inspection
Allows all HTTP verbs, and responds 200 OK for every inbound request

HttpResponder.com
Provides vanity endpoint on demand

Logs all requests to the endpoint for inspection
Allows all HTTP verbs, and responds 200 OK for every inbound request
Allows customization of JSON and XML responses
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Using Requestb.in to Examine Requests

Using Requestb.in to Examine Requests
Browse to
Click Create a RequestBin
Issue HTTP requests to the provided Bin URL
Inspect requests by appending ?inspect to the Bin URL
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http://requestb.in/

Using Requestbi.in to Examine APl App Outputs

/f v

You might also use
requestb.in to examine
APl App outputs
Include APl App in a
Logic App
Add HTTP action

Configure HTTP action
to POST the outputs to a
Requestb.in
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In this demonstration, you will see how to...
= Create a Requestb.in
= Generate HTTP Requests using Postman
= Inspect requests in a Requestb.in

/E
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What About Inspecting Execution Inside an APl App?

You May Need to Attach a Debugger

Azure SDK provides this capability through the Server
Explorer interface inside of Visual Studio

Remote debugging experience mirrors the local
debugging experience

QuickLearn

IIIIIII G



Attaching a Debugger to an APl App

Debugging a Deployed API

App | |
Open the Visual Studio
Solution containing the API

App
In Server Explorer, expand
Azure > App Service

Expand the Resource Grou
containing the deployed API
App 0% 3 oper it
Right-click the APl App, and (00 £ poreri
then click Attach Debugger —

Set breakpoints and debug

the APl App as usual
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Requestb.in can be
used to log
requests sent to
external resource

A A
- HTTP Request HTTP Request
Client External

Postman can be

Visual Studio can

attach remote
debugger to
monitor execution

substituted to
generate desired
requests
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In this demonstration, you will see how to...
= Create a new APl App project
= Define model classes
= Create a controller class
= Define routes

* Implement actions
= Publish and Test an APl App

/E
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Lab 13A: Building Custom Action APl Apps [/5 min]

In this lab, you will...
Create a custom action API App
Install the TRex NuGet package

Use the T-Rex Metadata Library to generate Swagger
metadata for APl Apps

Publish APl Apps to Azure
Build Logic Apps that use custom APl Apps

/E
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