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Introducing the Course

@Mu[esoft Dashboard ~ Classes  Catalog  Support W Cart &b -

< Back to My Learning

# Virtual Class

Anypoint Platform Development: Fundamentals

Jan 1, 9:00 AM - Jan 5, 4:00 PM PST (5 days) (8

This instructor-led course is for developers and architects who want | 'NSTRUCTORS
to get hands-on experience using Anypoint Platform to build APIs @

and integrations. In the first part, you use Anypoint Platform to take =
an API through its complete lifecycle: design, build, deploy, manage.

and govern. In the second larger part, you focus on using Mule and

Anypoint Studio to build applications for use as APl implementations MATERIALS

and/gr integrations. It include§ avoucher code .to take the MuleSoft s APDevFinisentalssia
Certified Developer - Integration and API Associate exam. A . Student Manual (PDF)
downloadable data sheet for the course can be found here. 65.39MB PDF

i APDevFundamentals3.8
Student Slides (ZIP)

24.08MB 2IP

FACILITIES

A APDevFundamentals3.8
« Courseware .

Student Files (ZIP)

131M8 ZIP

Objectives:

e Describe the course format.
e Download the course files.
e Make sure your computer is set up for class.

e Review the course outline.
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Walkthrough: Set up your computer for class

In this walkthrough, you make sure your computer is set up correctly so you can complete the class
exercises. You will:

e Download the course files from the MuleSoft Training Learning Management System.

e Make sure you have JDK 1.8 and that it is included in your PATH environment variable.

e Make sure Anypoint Studio starts successfully.

¢ Install Postman (if you did not already).

¢ Make sure you have an active Anypoint Platform account.

e Make sure you have a Salesforce developer account and an API security token.

Download student files

1. In a web browser, navigate to http://training.mulesoft.com.

2. Click the My training account link.

Training & Certification

Register for upcoming classes
3. Log in to your MuleSoft training account using the email that was used to register you for class.

Note: If you have never logged in before and do not have a password, click the Forgot your
password link, follow the instructions to obtain a password, and then log in.

4. On the My Learning page, locate the card for your class.

Note: If you do not see your event, locate the Current and Completed buttons under the My
Learning tab, click the Completed button, and look for your event here.

i Virtual Class © 7 hours

Anypoint Platform Development:
Fundamentals 3.9

This instructor-led course is for developers and
architects who want to get hands-on experience
using Anypoint Platform to build APIs and integrati...

Jan 1, 9:00 AM - Jan 6, 4:00 PM PST (5 days)

View Detalils




5. Click the event's View Details button.

6. Locate the list of course materials on the right side of the page.
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i Virtual Class

Anypoint Platform Development: Fundamentals

Jan 1, 9:00 AM - Jan 5, 4:00 PM PST (5 days) (8

This instructor-led course is for developers and architects who want
to get hands-on experience using Anypoint Platform to build APIs
and integrations. In the first part, you use Anypoint Platform to take
an API through its complete lifecycle: design, build, deploy, manage,
and govern. In the second larger part, you focus on using Mule and
Anypoint Studio to build applications for use as APl implementations
and/or integrations. It includes a voucher code to take the MuleSoft
Certified Developer - Integration and APl Associate exam. A
downloadable data sheet for the course can be found here.

FACILITIES

INSTRUCTORS

MATERIALS
i
H

APDevFundamentals3.8
Student Manual (PDF)
65.39MB PDF

APDevFundamentals3.8
Student Slides (ZIP)

24.08M8 2IP

W Cart

6Inbox

APDevFundamentals3.8
Student Files (ZIP)

131MB ZIP

¥ Courseware [ ]
7. Click the student files link to download the files.

8. Click the student manual link to download the manual.
9. Click the student slides link to download the slides.

10. On your computer, locate the student files ZIP and expand it.
11. Open the course snippets.ixt file.

Note: Keep this file open. You will copy and paste text from it during class.

Make sure you have JDK 1.8

12. On your computer, open Terminal (Mac) or Command Prompt (Windows) or some other
command-line interface.

13. Type java —version and press enter.

java -version
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14. Look at the output and check if you have Java 1.8.

java version "1.8.0_45"
Java(TM) SE Runtime Environment (build 1.8.0_45-bl4)

Java HotSpot(TM) 64-Bit Server W (build 25.45-b@2, mixed mode)

Note: If you have an older version of the JDK installed or have no version at all, go to
http:.//www.oracle.com/technetwork/java/javase/downloads/index.html and download the correct
version of JDK 1.8 for your operating system. Install and then confirm with java -version in a

command-line interface again.

Note: JDK 1.9 is NOT supported.

Make sure you have Java in your PATH environment variable

15. In a command-line interface, type $PATH (Mac) or %PATH% (Windows) and press enter.

e Mac: $PATH
e Windows: %PATH%

16. After installing the correct JDK version, add or update an environment variable named
JAVA_HOME that points to the installation location and then add JAVA_HOME/bin to your

PATH environment variable.

Note: For instructions on how to set or change environment variables, see the following
instructions for PATH: http://docs.oracle.com/javase/tutorial/essential/environment/paths.html.

Start Anypoint Studio

17. In your computer's file browser, navigate to where you installed Anypoint Studio and open it.

Note: If you do not have Anypoint Studio, you can download it from
https://www.mulesoft.com/Ip/dl/studio.

18. In the Workspace Launcher dialog box, look at the location of the default workspace; change
the workspace location if you want.
19. Click OK to select the workspace; Anypoint Studio should open.

Note: If you cannot successfully start Anypoint Studio, make sure the JDK and Anypoint Studio
are BOTH 64-bit or BOTH 32-bit and that you have enough available memory (at least 4GB
available) to run Anypoint Studio.
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20. If you get a Welcome Page, click the X on the tab to close it.
21. If you get an Updates Available pop-up in the lower-right corner of the application, click it and
install the available updates.

5 @ Anypoint Studio Welcome Page A

v Anypoint Studio®

Anypoint Platform™

Integration Simplified

The visual design environment for
all your integration needs.

Open Postman

22. Open Postman.

Note: If you do not have Postman or another REST API client installed, download Postman now
from https://www.getpostman.com and install it.

23. Leave Postman open; you will use it throughout class.

u: Runner Import G_ Builder
No Environment
New Tab &
GET Params save
Authorization Headers Pre-request Script Tests Cookies Code
Type No Auth
Response

Make sure you have an active Anypoint Platform account

24.In a web browser, navigate to http://anypoint.mulesoft.com/ and log in.

Note: You can use a trial account or your company account (if you already have one). If you do
not have an account, sign up for a free, 30-day trial account now.

@ MuleSoft



25. Click the menu button located in the upper-left in the main menu bar.

Anypoint Platform # Training

26. In the menu that appears, select Access Management.
Note: This will be called the main menu from now on.

& Training

Anypoint Platform

Management Design Center Exchange Management Center

Design, build, and test APIs and Discover and share reusable APIs, Deploy, operate, and analyze
Mule applications. connectors, and templates. your APIs and applications.

API Manager
Runtime Ma

N\
Data

27. In the left-side navigation, click the Runtime Manager link under Subscription.

28. Check your subscription level and if it is a trial account, make sure it is not expired.

Note: If your trial is expired or will expire during class, sign out and then sign up for a new trial

account now.

Access Management A Training

ACCESSMANAGEMENT | Spscription Information

Organization

Users Organization Name: Training

Roles Subscription Tier:  Trial

Environments
Expiration Date: Expires on 12/12/2017

External Identity

Audit Logs .
Production Sandboxes
SETTINGS
Environments for production applications. Test environments for QA of applications.
Runtime Manager
vCores 00 vCores 01
SUBSCRIPTION
| runtime Manager Design Static IP
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Make sure you have a Salesforce developer account and an API security token

29. In the same or another web browser tab, navigate to http://salesforce.com and log in.

Note: If you did not sign up for a free developer account yet, go to
http://developer.salesforce.com/ and sign up for one now. You will want to use a free developer

account and not your company account (if you already have one) for class. You will use the API
to add new fictitious accounts to it and will probably not want to add those to your real data.

30. In Salesforce, click your name at the top of the screen and select My Settings.

Max Mule ~ Setup Help

My Profile
Forecasl My Settings . Cases Solutions + ~
[ Developer Console

Logout

er Yyou yu.
alesforcel Mobile App.

s;llcs/(')rcc

31. In the left-side navigation, select Personal > Reset My Security Token.
32. If you did not already request a security token, click the Reset Security Token button.

Note: A security token will be sent to your email in a few minutes. You will need this token to
make API calls to Salesforce from your Mule applications.

[ Quick Find Q ] Reset My Security Token Help for this Page @

My Settings WSk Clicking the button below invalidates your existing token. After resetting your token, you will have to

use the new token in all API applications.
L Personal

When accessing salesforce.com from outside of your company’s trusted networks, you must add a security
Personal Information token to your p?ssword to log in to the API or a desktop client such as Connect for Outlook, Connect Offline,
Connect for Office, Connect for Lotus Notes, or the Data Loader.

Change My Password

0 Your security token is tied to your password and subject to any password policies your administrators
Language & Time Zone have configured. Whenever your password is reset, your security token is also reset.

Grant Account Login Access For security reasons, your security token is delivered to the email address associated with your account. To
reset and send your security token, click the button below.

My Groups
Reset Security Token

Reset My Security Token

Connections
@ Chat
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PART 1: Building Application
Networks with Anypoint
Platform

At the end of this part, you should be able to:

Describe and explain the benefits of application networks & API-led connectivity.

Use Anypoint Platform as a central repository for the discovery and reuse of assets.

Use Anypoint Platform to build applications to consume assets and connect systems.

Use Anypoint Platform to take an API through its complete development lifecycle.

) Mulesoft



Module 1: Introducing Application
Networks and API-Led
Connectivity

Mobile API Web app API

Experience
APIs

Order

status Process

APIs

Shipment
status
Customers

UPS SAP Salesforce
shipments customers customers
[ ]
sapg

&

Orders

System
APIs

% Toll
shipments

TOLL

M
i
€\

At the end of this module, you should be able to:

e Explain what an application network is and its benefits.

e Describe how to build an application network using API-led connectivity.
e Explain what web services and APlIs are.

o Explore API directories and references.

e Make calls to secure and unsecured APIs.
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Walkthrough 1-1: Explore an API directory and an API reference

In this walkthrough, you make calls to a RESTful API. You will:

e Browse the ProgrammableWeb API directory.
o Explore the API Reference for the Twitter API.

¥ Developer Usecases Products Docs More Apply Q

h Post, retrieve and engage with Tweets

Basics

Overview Guides API Reference
Accounts and users —
Tweets

The following APl endpoints can be used to programmatically create, retrieve and delete Tweets, Retweets and Likes:
Post, retrieve and engage with Tweets

Get Tweet timelines
Curate a collection of Tweets Tweets Retweets Likes (formerly favorites)
Optimize Tweets with Cards
Search Tweets « POST « POST statuses/retweet/:id « POST favorites/create/:id
statuses/update X X .
Filter realtime Tweets « POST statuses/unretweet/:id « POST favorites/destroy/:id
« POST
« GET statuses/retweets/:id « GET favorites/list

Sample realtime Tweets statuses/destroy/:id

GET statuses/retweets_of_me

o GET

Get batch historical Tweets .
statuses/snow/:id

GET statuses/retweeters/ids

Browse the ProgrammableWeb API directory

1. In a web browser, navigate to http://www.programmableweb.com!/.
2. Click the API directory link.

#¢ ProgrammableWeb - APls, % MuleSoft

C' [ www.programmableweb.com wl =
BECOME MEMBER | LOGIN
* Programmableweb API NEWS API DIRECTORY Search over 15,047 APIs and much more Q

APIUNIVERSITY | RESEARCH = SPORTS = SECURITY = TRAVEL | DESIGN ADD APIs&MORE ~ NN [l w ll 3+ lin|

vertisement

ad
@ MuleSoft

@ Build a better API strategy

A7 step blueprint for s S




3. Browse the list of popular APls.

* LEARN ABOUT APIS API NEWS API DIRECTORY ADD API ~ Search

Twitter The Twitter micro-blogging service Social 12.08.2006
includes two RESTful APIs. The Twitter
REST API methods allow developers to
access core Twitter data. This includes
update timelines, status data, and user...

YouTube The Data API allows users to integrate Video 02.08.2006
their program with YouTube and allow it
to perform many of the operations
available on the website. It provides the
capability to search for videos, retrieve...

Flickr The Flickr API can be used to retrieve Photos 09.04.2005
photos from the Flickr photo sharing
service using a variety of feeds - public
photos and videos, favorites, friends,
group pools, discussions, and more.
The...

Facebook The Facebook APl is a platform for Social 08.16.2006
building apblications that are available to

Explore the API reference for the Twitter API
4. Scroll down and click the link for the Twitter API.
Note: If Twitter is no longer displayed on the main page, search for it.

) Anypoint Platform X #¢ API Directory | Programmable x MuleSoft

< (@ Secure https://www.programmableweb.com/apis/directory w @

* LEARN ABOUT APIS API NEWS API DIRECTORY Search over 17,298 APIs and much more Q ﬁ 1

More for Developers >

Twitter The Twitter micro-blogging service Social 12.08.2006
includes two RESTful APIs. The
Twitter REST API methods allow
developers to access core Twitter
data. This includes update timelines,

status data, and user... ’4 Today in APIs

Latest news about the APl economy and

MuleSoft




5. In the Specs section, click the API Portal / Home Page link.

SPECS

API Endpoint http://twitter.com/statuses/
API Portal / Home Page https://dev.twitter.com/rest/public
Primary Category Social

6. In the new browser tab that opens, click Tweets in the left-side navigation.
7. In the left-side navigation, click Post, retrieve and engage with Tweets.

3 Developer Usecases Products Docs More Apply Q

h Post, retrieve and engage with Tweets

Basics

Overview Guides API Reference
Accounts and users —
Tweets

The following APl endpoints can be used to programmatically create, retrieve and delete Tweets, Retweets and Likes:
Post, retrieve and engage with Tweets

Get Tweet timelines

Curate a collection of Tweets Tweets Retweets Likes (formerly favorites)
Optimize Tweets with Cards

Search Tweets + POST « POST statuses/retweet/:id « POST favorites/create/:id

statuses/update

Filter realtime Tweets o POST statuses/unretweet/:id « POST favorites/destroy/:id
« POST

Sample realtime Tweets statuses/destroy/:id « GET statuses/retweets/:id « GET favorites/list
. GET « GET statuses/retweets_of_me

Get batch historical Tweets

statuses/show/id GET statuses/retwesters/ids

8. Browse the list of requests you can make to the API.
9. Select the API Reference tab beneath the title of the page.




10. Review the information for POST statuses/update including parameters, example request, and
example response.

W Developer Usecases Products Docs  More Apply Q

fail_dm_commands optional When set to true, causes any true false
status text that starts with
shortcode commands to return
an APl error. When set to false,
allows shortcode commands to
be sent in the status text and
acted on by the API

Example Request

POST https://api.twitter.com/1.1/statuses/update.json?
status=Maybe %20he %27I1%20finally %20find%20his%20keys. %20%23peterfalk

Example Response

"created_at": "Wed Sep 05 00:37:15 +0000 2012",
"truncated": false,

"id str": "243145735212777472",

"entities": {

"urls®: [

11. Close the two browser tabs.




Walkthrough 1-2: Make calls to an API

In this walkthrough, you make calls to a RESTful API. You will:

e Use Postman to make calls to an unsecured API (an implementation).
e Make GET, DELETE, POST, and PUT calls.

e Use Postman to make calls to a secured API (an API proxy).

POST Vv http://training-american-ws.cloudhub.io/api/flights/ Params m Save Vv

Authorization Headers (1) Body @ Pre-request Script Tests Cookies Code
form-data x-www-form-urlencoded @ raw binary  JSON (application/json)
1-{
2 "code": "GQ574",
3 "price": 399,
4 "departureDate": "2016/12/20",
5 "origin": "ORD",
6 "destination": "SFO",
7 "emptySeats": 200,
8 "plane": {"type": "Boeing 747", "totalSeats": 400}
Bl 1
Body Cookies Headers (6) Tests Status: 201 Created ~ Time: 132ms  Size: 221 B
Pretty  Raw  Preview JSON v = 0 Q
1-f
2 "message": "Flight added (but not really)"
3 1

Make GET requests to retrieve data

Return to or open Postman.
Make sure the method is set to GET.
Return to the course snippets.ixt file.

B

Copy the URL for the American Flights web service:
http://training-american-ws.cloudhub.io/api/flights.

5. Return to Postman and paste the URL in the text box that says Enter request URL.

GET Vv http://training-american-ws.cloudhub.io/api/flights Params

Authorization Headers Pre-request Script Tests

Type No Auth v
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Click the Send button; you should get a response.
Locate and click the return HTTP status code of 200.
Review the response body containing flights to SFO, LAX, and CLE.

GET v http://training-american-ws.cloudhub.io/api/flights Params m Save Vv

Body Cookies Headers (5) Tests Status: 2000K  Time: 1065 ms  Size: 2.85 KB

Raw Preview JSON v = Q

Pretty

1~

2,

3 "ID": 1,

4 "code": "rree@0ol",

5 "price": 541,

6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",

8 "destination": "LAX",

9 "emptySeats": @,
10~ "plane": {
11 "type": "Boeing 787",
12 "totalSeats": 200
13
14
15~
16
17
18

"ID": 2,
"code": "eefdd123",

Taricas 200

9. Click the Params button next to the URL.
10. In the area that appears, set the key to destination and the value to CLE.
11. Click the Send button; you should get just flights to CLE returned.

GET v http://training-american-ws.cloudhub.io/api/flights?destination=CLE Params m Save

Key Value Description ess  Bulk Edit
destination CLE
Authorization Headers Pre-request Script Tests Cookies Code
Type No Auth v
Body Cookies Headers (5) Tests Status: 200 0K Time: 1174 ms  Size: 913B
Pretty Raw Preview JSON v 5 Q
= [
2~ {
3 "ID": 2,
4 "code": "eefd@123",
5 "price": 300,
6 "departureDate": "2016-01-25T00:00:00",
7 "origin": "MUA",
8 "destination": "CLE",
9 "emptySeats": 7,

10~ "plane": {




12. Click the X next to the parameter to delete it.
13. Change the request URL to use a uri parameter to retrieve the flight with an ID of 3:
http://training-american-ws.cloudhub.io/api/flights/3

14. Click the Send button; you should see only the flight with that ID returned.

GET Vv http://training-american-ws.cloudhub.io/api/flights/3 Params Save Vv

Body Cookies Headers (5) Tests Status: 2000K  Time: 972ms  Size: 413B
Pretty ~ Raw  Preview JSON v = Q
1~
25 {
3 "ID": 3,
4 "code": "ffee@192",
5 "price": 300,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10 ~ "plane": {
11 "type": "Boeing 777",
12 "totalSeats": 300
13 }
14 }
15 ]

Make DELETE requests to delete data

15. Change the method to DELETE.
16. Click the Send button; you should see a 200 response with a message that the Flight was
deleted (but not really).

Note: The database is not actually modified so that its data integrity can be retained for class.

DELETE Vv http://training-american-ws.cloudhub.io/api/flights/3 Params Save V

Body Cookies Headers (5) Tests Status: 2000K  Time: 185 ms  Size: 196 B
Pretty  Raw  Preview JSON v = 0 Q
=
2 "message": "Flight deleted (but not really)"

3 1

17. Remove the URI parameter from the request: http://training-american-ws.cloudhub.io/api/flights.
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18. Click the Send button; you should get a 405 response with a message of method not allowed.

DELETE Vv http://training-american-ws.cloudhub.io/api/flights

Body Cookies Headers (5)

Tests Status: 405 Method Not Allowed  Time: 106 ms  Size: 198 B
Pretty Raw Preview JSON v 5 [E Q
1-{

2 "message": "Method not allowed"

3 }

Make a POST request to add data
19. Change the method to POST.

20. Click the Send button; you should get a 415 response with a message of unsupported media
type.

POST Vv http://training-american-ws.cloudhub.io/api/flights

rarams m Save -

Status: 415 Unsupported Media Type

Body Cookies Headers (5)

Tests Time: 103 ms  Size: 206 B

Pretty  Raw  Preview JSON v = Q
1-{

2 "message": "Unsupported media type"

3 }

21. Click the Headers link under the request URL.

22. Click in the Headers key field, type C, and then select Content-Type.
23. Click in the Value field, type A, and then select application/json.

POST Vv http://training-american-ws.cloudhub.io/api/flights Params m Save Vv
Authorization Headers (1) Body Pre-request Script Tests Cookies Code
Key Value

Description

Bulk Edit  Presets ¥
Content-Type

application/json

24. Click the Body link under the request URL.
25. Select the raw radio button.

26. Return to the course snippets.ixt file and copy the value for American Flights API post body.
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27. Return to Postman and paste the code in the body text area.

POST Vv http://training-american-ws.cloudhub.io/api/flights Params m Save Vv

Authorization Headers (1) Body @ Pre-request Script Tests Cookies Code
form-data x-www-form-urlencoded @ raw binary  JSON (application/json) Vv
1-[{

2 "code": "GQ574",

3 "price": 399,

4 "departureDate": "2016/12/20",

5 "origin": "ORD",

6 "destination": "SF0",

7 "emptySeats": 200,

8 "plane": {"type": "Boeing 747", "totalSeats": 400}
ol }

28. Click the Send button; you should see a 201 response with the message Flight added (but not

really).
POST Vv http://training-american-ws.cloudhub.io/api/flights Params m Save Y
Body Cookies Headers (6) Tests Status: 201 Created  Time: 180 ms  Size: 221 B
Pretty Raw  Preview JSON v = Q
1-q
2 "message": "Flight added (but not really)"
3 1

29. Return to the request body and remove the plane field and value from the request body.
30. Remove the comma after the emptySeats key/value pair.

Authorization Headers (1) Body @ Pre-request Script Tests Cookies Code

form-data x-www-form-urlencoded @ raw binary  JSON (application/json)

4
-~

"code": "GQ574",

"price": 399,

"departureDate": "2016/12/20",
"origin": "ORD",
"destination": "SFQ",
"emptySeats": 200

coONOUI A WNBKE

-

31. Send the request; the message should still post successfully.
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32. In the request body, remove the emptySeats key/value pair.
33. Delete the comma after the destination key/value pair.

Authorization Headers (1) Body @ Pre-request Script Tests Cookies Code

form-data x-www-form-urlencoded @ raw binary  JSON (application/json) Vv

4
,.._,

"code": "GQ574",

"price": 399,

"departureDate": "2016/12/20",
"origin": "ORD",
"destination": "SFOQ"

NOoOUTA WN R

(5]

34. Send the request; you should see a 400 response with the message Bad request.

POST Vv http://training-american-ws.cloudhub.io/api/flights Params m Save Vv

Body Cookies Headers (6) Tests Status: 400 Bad Request ~ Time: 104 ms  Size: 206 B
Pretty ~ Raw  Preview @ JSON Vv =p Q
1-q
2 "message": "Bad request"
3 1

Make a PUT request to update data

35. Change the method to PUT.

36. Add a flight ID to the URL to modify a particular flight.

37. Click the Send button; you should get a bad request message.

38. In the request body field, press Cmd+Z or Ctrl+Z so the emptySeats field is added back.




39. Send the request; you should see the response Flight updated (but not really).

PUT Vv http://training-american-ws.cloudhub.io/api/flights/3 Params Save Vv

Authorization Headers (1) Body @ Pre-request Script Tests Cookies Code
form-data x-www-form-urlencoded @ raw binary  JSON (application/json) v
1+ {
2 "code": "GQ574",
3 "price": 399,
4 "departureDate": "2016/12/20",
5 "origin": "ORD",
6 "destination": "SFO",
7 "emptySeats": 200
8 1}

Body Cookies Headers (6) Tests Status: 200 0K Time: 112ms  Size: 218 B
Pretty Raw Preview JSON v 5 Q
1- 9
2 "message": "Flight updated (but not really)"

3 1

Make a request to a secured API

40. Change the method to GET.
41. Change the request URL to http://training-american-api.cloudhub.io/flights/3.

Note: The -ws in the URL has been changed to -api and the /api removed.

42. Click the Send button; you should get a message about a missing client_id.

GET Vv http://training-american-api.cloudhub.io/flights Params Save Vv

Body Cookies Headers (5) Tests Status: 401 Unauthorized  Time: 106 ms  Size: 192 B

Pretty Raw Preview Text Vv 5 Q

1 Unable to retrieve client_id from message

43. Return to the course snippets.txt file and copy the value for the American Flights API client_id.

44 Return to Postman and add a request parameter called client_id.

45. Set client_id to the value you copied from the snippets.txt file.

46. Return to the course snippets.txt file and copy the value for the American Flights API
client_secret.

47. Return to Postman and add a request parameter called client_secret.
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48. Set client_secret to the value you copied from the snippets.txt file.
49. Click the Send button; you should get data for flight 3 again.

Note: The API service level agreement (SLA) for the application with this client ID and secret
has been set to allow three API calls per minute.

GET v http://training-american-api.cloudhub.io/flights/3?client_id=d1374b15c6864c3... Params m Save

Key Value Description eee  Bulk Edit
client_id d1374b15c6864c3682ddbed2a247a826
client_secret 4a87fe7e2e43488c927372AEF981F066
Authorization Headers (1) Pre-request Script Tests Cookies Code
Type No Auth v
Body Cookies Headers (8) Tests Status: 200 0K Time: 1223 ms  Size: 497 B
Pretty Raw  Preview = JSON v = Q
1- [
2w {
3 "ID": 3,
4 "code": "ffee@192",
5 "price": 300,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10~ "plane": {
11 "type": "Boeing 777",
12 "totalSeats": 300
13 }
14 }
15 []

50. Click the Send button three more times; you should get a 429 response and an API calls

exceeded message.

Note: The API service level agreement (SLA) for the application with this client ID and secret
has been set to allow three API calls per minute.

Body Cookies Headers (7) Tests Status: 429 Too Many Requests  Time: 100 ms  Size: 230 B

Pretty Raw Preview Text VvV 5 Q

1 API calls exceeded
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Module 2: Introducing Anypoint
Platform

O] &

AnypointDesign Center AnypointManagementCenter

V)
AnypointExchange

Q Runtime services
E

{3 Hybrid cloud

At the end of this module, you should be able to:

e |dentify all the components of Anypoint Platform.

e Describe the role of each component in building application networks.

e Navigate Anypoint Platform.

e Locate APIs and other assets needed to build integrations and APIs in Anypoint Exchange.

e Build basic integrations to connect systems using flow designer.
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Walkthrough 2-1: Explore Anypoint Platform and Anypoint
Exchange

In this walkthrough, you get familiar with the Anypoint Platform web application. You will:
e Explore Anypoint Platform.
e Browse Anypoint Exchange.

e Review an API portal for a REST API in Exchange.

e Discover and make calls to the Training: American Flights API.

Exchange & Training

€ Assets list GET Get all flights

@ Training: American Flights API | 10v

Training: American

Flights API Mocking Service v
APl summary /f[|ght5 - Get all ﬂ[ghtS https://mocksvc-proxy.anypoint.mulesoft.com/exc
Types Parameters Headers
Request
Resources Query
http://training-american-ws.cloudhub.io/api/flights Show optional parameters
GET http//training-american-ws.cloudhub.io/api/flights parameters n
/flights
Parameters LAX v
Get all flig...
el Add a flight Parameter Type Description
/{ID}
Query parameters B N
Getafl... pLlNel e 257.07 ms Details v
DELETE I NI destination ‘Strlng‘ Destination airport code @ <> %
{enum) Possible values: SFO, LAX, CLE
49 Updat...
API instances "ID": 1
Response "code": MER38sd"
"price": 400
| | TyDC appllcatlon/Json "departureDate": "2017/07/26"
200 )

Type Examples
P " "SFO"

Return to Anypoint Platform

1. Return to Anypoint Platform in a web browser.

Note: If you closed the browser window or logged out, return to https.://anypoint.mulesoft.com
and log in.

2. Click the menu button located in the upper-left in the main menu bar.
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3. In the menu that appears, select Anypoint Platform; this will return you to the home page.
Note: This will be called the main menu from now on.

Anypoint Platform & Training ? MM

Information

e: Training
Trial
Management Center

ate:  Expires on 12/12/2017

VERE]

Sandboxes

APl Manager roduction applications. Test environments for QA of applications.

Runtime Manager 00 vCores 01
Static IP

BEIENC

Explore Anypoint Platform

4. In the main menu, select Access Management.
In the main menu, select Design Center.

In the main menu, select Runtime Manager.

N o o

If you get a Choose environment page, select Design.

Runtime Manager & Training

Choose Environment

Design

Sandbox
Open your profile to set the default environment...

8. In the main menu, select APl Manager.

Explore Anypoint Exchange

9. Inthe main menu, select Exchange.
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10. In the left-side navigation, click MuleSoft; you should see all the content in the public Exchange.

4 Training

All

MuleSoft

All types 1 Search m it

MuleSoft
Training

My applications

Public Portal

LDAP Connector Amazon RDS Connector Amazon EC2 Connector

11. In the left-side navigation, click the name of your organization beneath MuleSoft (Training in the

screenshots); you should now see only the content in your private Exchange, which is currently

empty.
A Training
All .
Training
MuleSoft
All types Q Search m a8 =
Training

My applications

Public Portal

12. In the left-side navigation, click All.
13. In the types menu, select Connectors.

Exchange A Training

All

All assets
MuleSoft

) e ' m - -
Training
My applications <> Modul (/> Module ¢y Module
Public Portal

LDAP Connector Amazon RDS Connector Amazon EC2 Connector
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14. Click one of the connectors and review its information.
15. In the left-side navigation, click the Assets list link.
16. Select the Salesforce connector (or search for it if it is not shown) and review its details.

Note: The Salesforce connector is used in the Development Fundamentals course.

Exchange & Training

& Assets list Dependency

&‘l Download ¢/> !
Salesforce Connector Snippets
Salesforce Connector eview Rate and review

Overview

The Anypoint Salesforce Connector enables businesses to connect to
Salesforce in a user friendly manner by leveraging Salesforce APIs in Type @. Connector
the backend.

Helpful Links

Using this connector, businesses can create instant connectivity Created By @ MuleSoft Organization
between Salesforce and popular ERP, analytics, billing, marketing

i | | S. . it
automation, social applications and services Published On [&5] Nov, 2017

MuleSoft's Salesforce integration solutions, powered by the Anypoint™
Platform, allow organizations to do more throughout the enterprise,

simplifying business processes thereby allowing a greater focus on core Versions

business requirements and less time on overcoming integration

challenges.
Version
8.4.0
831

17. In the left-side navigation, click Assets list.
18. In the types menu, select Templates (and remove anything from the search field).

Browse REST APIs in Anypoint Exchange

19. In the types menu, select REST APls.
20. Browse the APls.

& Training

All
All assets
MuleSoft
REST APIs + Q Search X m EH—
Training
REST API D) RESTAP D RESTAP

My applications B

Public Portal @ @ @

Optymyze API CardConnect REST API Nexmo SMS API
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Discover and review the API portal for the Training: American Flights API

21. Locate and click the Training: American Flights API.

Training: American Flights API

22. Review the API portal.

Exchan ge # Training

€& Assets list L . . |'~L-‘| Download
Training: American Flights APl | 10v
Training: American 7 review Rate and review

Flights API Overview
This example RAML 1.0 APl is used in MuleSoft training courses.

APl summary Type O REST API|
It defines the basic GET, POST, DELETE, and PUT operations for flights and uses data type and

example fragments.

Types Created By @ MuleSoft Organization
Files St 2 o 1.0
Resources e L MIRL/AT nie-Me chcan-ya.cLomiut. da/e0) Published On L;J Sep 14, 2017
v examples g e Bl it s
/flights Sy * exchange_mdules/68¢9520-2469-4c 12-52 Visibillity @ Public
AmericanFlightNoIDExample.rami Ligh
Get all flig... &
v R
{2 Add afii.. v 1 A Asset versions for 1.0
HID} (SFO, LAX, CLE]
2 1 Version Instances
Geta.. american-flights-api.ram|

- .
21 AmericanFlight[] 1.0.1 @ Mock i
DELETE [l e e i @ Mocking Service s

B0 Updat... 2 o 1.0.0

APl instances 2 de exanples/Ameri

23. In the left-side navigation, expand and review the list of available resources.
24. Click the GET link for the /flights resource.




25. On the /flights: Get all flights page, review the information for the optional query parameter.

4 Training

& Assets list

@ Training: American Flights API | 10v Sl Cetall fights

Training: American

Flights API Mocking Service Vv
APl summary /nghtS - Get all f[[ghts https://mocksvc-proxy.anypoint.mulesoft.com/exc
Types Parameters Headers
Request -
v Resources . ) , Query
httpHtraining-american-ws.cloudhub.io/opi/fights Show optional parameters
GET http//training-american-ws.cloudhub.io/api/flights parameters P
/flights
Parameters

| Get all flig...
Send
o3l Add a flight Parameter Type Description

HID}

Getafl..

DELETE sl destination string Destination airport code

(enum)

Possible values: SFO, LAX, CLE
Updat...

Query parameters

APl instances
Response

26. Scroll down and locate the type and details for the data returned from a call.
Response

Type application/json
I 200 |

Type Examples

"ID": "integer",
"code": "string",
"price": "number",
"departureDate": "string",
"origin": "string",
"destination": "string",
"emptySeats": "integer",
"plane": {
"type": "string",
"totalSeats": "integer"

Parameter Type Description
Array of AmericanFlight items

item. ID integer
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27. Select the Examples tab; you should see an example response.

Use the API console to make calls to the Training: American Flights API

28. Scroll up and locate the API console on the right-side on the page.
29. Select to show optional query parameters and select a value.

30. Select a destination and click Send; you should get the example data returned using the
mocking service.

GET Get all flights

Mocking Service v

https://mocksvc-proxy.anypoint.mulesoft.com/exc

Parameters Headers
ue
Q y Show optional parameters
parameters
LAX v

pLOVROI@ 255.75 ms Details v/

M @ <« B

L
IIIDII: l
"code": "ER38sd"
"price": 400
"departureDate": "2017/07/26"
"origin": "CLE"
"destination": "SFO"

"emptySeats": ©

31. In the API console, change the API instance from Mocking Service to RAML Base URI.
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32. Click Send again; you should get results from the actual APl implementation for the destination
you selected.

GET Get all flights

RAML Base URI v

http://training-american-ws.cloudhub.io/api/flights

Parameters Headers
ue
Q y Show optional parameters
parameters
LAX v

plbNel @ 1310.77 ms Details v/

& «» HE
Array|
- {

"ID": 1

"code": "rree®0O1"

"price": 541
"departureDate": "2016-01-
20T00:00:00"

"origin": "MUA"
"destination": "LAX"




Walkthrough 2-2: Create a Mule application with flow designer

In this walkthrough, you build, run, and test a basic Mule application with flow designer. You will:

e Create a new Mule application project in Design Center.
e Create an HTTP trigger for a flow in the application.

e Add a Logger component.

o Deploy, run, and test the application.

e View application information in Runtime Manager.

americanflightsapp-vqrf.cloudhub

Saved 10 minutes ago o Latest changes deployed

Project Get flights
x v Flows +
Get flights

Reusable Configurations -+

<

CloudHub HTTP

v Data Types —+
HTTP Listener Logger
No Types flights - @ NFO
+ Payload: Object Payload: Ot
< + Attributes: Htt JuestAtt Attributes: Htt
Logs Options Expand Logs A
INFO Skipping the initialization of the tracking.notification.internal.message.handler Internal Handler because it's disabled.
INFO Skipping the initialization of the mule.agent.tracking.handler.log Internal Handler because it's disabled.
INFO Skipping the initialization of the mule.agent.tracking.handler.splunk Internal Handler because it's disabled.
INFO Initializing the mule.agent.tracking.handler.cloudhub.event ...
INFO mule.agent.tracking.handler.cloudhub.event initialized successfully.
INFO test
INFO test

Create a Mule application project in Design Center

1. Return to Anypoint Platform.
2. In the main menu, select Design Center.
3. Click the Create button and select Mule Application.

A Training

Projects sear Q

Mule Application

Name Project Type Last Update API Specification

API Fragment

Get Anypoint Studio

4. In the New Mule Application dialog box, set the project name to American Flights App.
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5. Click Create; flow designer should open.

A trigger starts a flow, by listening for
events, like HTTP requests, or
executing the flow based on a

schedule.

2 Hide these tips m

6. Inthe pop-up box in flow designer, click Hide these tips.
7. Click the arrow icon in the upper-left corner; you should return to the Design Center.

erican Flights A Saved a few seconds ago

Project New Flow

}( v Flows +

New Flow H

8. In the Design Center project list, click the row containing the American Flights App; you should

see information about the project displayed on the right side of the page.

& Training
Projects Q American Flights App ]
Name Project Type Last Update .
Details
American Flights App Mule Application November 19th, 2017 Name American Flights App
Modified November 19th, 2017
Created November 19th, 2017
Created by maxmule00
Environment b22a3e821-3871-48a3-a1a7
4777cd3b520a
Status Creating...
Deployment ur americanflightsapp-
vgrf.cloudhub.io
(=]




9. Click the Open button or click the American Flights App link in the project list; the project should
open in flow designer.

American FL ghts A‘; p Saved 2 minutes ago Creating...

Project New Flow
X v Flows —+
New Flow

v Reusable Configurations -+

v Data Types +

Trigger
No Types Nor

Rename the flow

10. Locate New Flow in the project explorer.
11. Click its option menu and select Rename.
12. In the Rename Flow dialog box, set the name to Get flights and click OK.

American Fl ghts Ap p Saved a few seconds ago
Project Get flights
‘)( v Flows +
Get flights

Create an HTTP trigger for a flow in the application

13. In flow designer, click the Trigger card.

e Trigger




14. In the Trigger card, select HTTP Listener.

Trigger X

Search

»~/

All v C

@ Amazon SQS
@ Anypoint MQ
e Apache Kafka
@ HTTP Listener

ﬁ Hdfs
15. In the HTTP Listener dialog box, set the path to flights.

i &
HTTP Listener @ © Configuration ~ Output <

Using the CloudHub HTTP configuration. Change Edit

General Path
Redelivery flights
Responses

Advanced

16. Click the Edit link for the CloudHub HTTP configuration.
17. In the HTTP Listener Configuration dialog box, review the information and click Cancel.

HTTP Listener Configuration

| General Configuration Name

TLS CloudHub HTTP
Advanced Connection
Protocol

HTTP v

Host

0.0.0.0

Port
8081

Base Path
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18. In the HTTP Listener dialog box, click the close button in the upper-right corner.

HTTP Listener [ © Configuration ~ Output

Using the CloudHub HTTP configuration. Change Edit

General Path

Redelivery flights

Add a Logger

19. Click the add button next to the HTTP Listener card.

B HTTP Listener (1)
‘ flights 7

" Payload_ :::‘tl|1'- t
+ Attributes: HttpRequestAttr

20. In the Select a component dialog box, select Logger.

Select a component X
All v Q Search %
@ Inventory APl | R...

LDAP

LinkedIn RAML

Location API | RA...

Logger Performs logging using an expression th...
MongoDB

NetSuite

Nexmo SMS API

ObjectStore

Omnichannel APL...
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21. In the Logger dialog box, set the message to test.

Logger i © Configuration  Input ~ Output X
Message
test f(x)
Level
Info \%
22. Close the card.
23. Notice that there are gray lines across both cards.
T HTTP Listener s Logger
flights | NFO
+ Payload: Ot Payload: Ot
+ Attributes: HttpRequ Attributes: HttpRequestAttrit

Deploy the application

24. Click the Logs tab located in the lower-left corner of the window; you should see that your
application is already started.

v Data Types —+
B HTTP Listener Logger
- B
No Types flights NFO
+ Payload: Ot Payload: Object
< + Attributes: HttpRequestAtt Attributes: HttpRequestAttrit
Logs Options : Expand Logs A
INFO 12:20 B
* Application: americanflightsapp-vgrf *
* 0S encoding: UTF-8, Mule encoding: UTF-8 *
* *
R R R R R R R R R L T TP
SYSTEM 20:46 Worker(34.229.163.174): Your application has started successfully.
SYSTEM 12:20:47 Your application is started.

25. Locate the application status in the main menu bar; it should say Ready to deploy.

mericanflightsapp-var

can Fl ghts A pp Saved 2 minutes ago O Ready to deploy

Get flights




26. Look at the generated URL for the application.

Note: The application name is appended with a four-letter suffix to guarantee that it is unique
across all applications on CloudHub.

27. Click the Deploy button.
28. Watch the application status; it should change from Ready to Deploying then to Latest changes
deployed.

americanflightsapp-vgrf.cloudhub.io

American Flights App  Saved 3 minutes ago ° Latest changes deployed

Project Get flights

Note: If your application fails to deploy, look at the messages in the Logs panel. If there is no
message about incorrect syntax, try restarting the workspace by clicking the options menu in the
application status area and selecting Restart workspace.

29. Click the options menu in the application status area and select Copy link.

americanflightsapp-vgrf.cloudhub

Latest changes deployed

Copy link

Pause

View in Runtime Manager
Open logs

Restart workspace

Test the application

30. Return to Postman, paste the copied link, and click Send; you should get a No listener for
endpoint: /| message.

GET americanflightsapp-vqrf.cloudhub.io Params Save

Pretty Raw Preview Text o)

1 No listener for endpoint: /

31. Add /flights to the path and click Send; you should get a 200 response with no body.

GET americanflightsapp-vgrf.cloudhub.io/flights Params Save

Pretty Raw Preview Text 5

1
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32. Click Send again to make a second request.
33. Return to flow designer.
34. Notice that there are now green lines across both cards.

HTTP Listener o @ Logger
flights NFO

+ Payload: Object Payload: Object
+ Attributes: HttpRequestAttr Attributes: HttpRequestAttrib

35. Look at the logs; you should see your Logger message displayed twice.

Logs

INFO 12:29:55 Skipping the initialization of the tracking.notification.internal.mess
INFO 12:29:56 Skipping the initialization of the mule.agent.tracking.handler.log Int
INFO 12:29:56 Skipping the initialization of the mule.agent.tracking.handler.splunk
INFO 12:29:56 Initializing the mule.agent.tracking.handler.cloudhub.event ...

INFO 12:29:56 mule.agent.tracking.handler.cloudhub.event initialized successfully.
INFO 12:29:56 test

INFO 12:30:23 test

View the application in Runtime Manager

36. Click the options menu in the application status area and select View in Runtime Manager;
Runtime Manager should open in a new tab.

IMeric flightsapp-varf 1dh

Latest changes deployed

Copy link
Pause
View in Runtime Manager

Open logs

Restart workspace




37. In the new browser tab that opens with Runtime Manager, review the application log file; you
should see your test log messages.

4 Training

® americanflightsapp-vgrf  Live Console
DESIGN Deployments
{Search Advanced
Today

12:29:56.012 11/15/2017 Worker-8 http.listener.0l: @® - 12:16 - Deployment
Dashboard http.listener @77b46631 SelectorRunner INFO

Initializing the mule.agent.tracking.handler.cloudhub.event ... &= System Log
Insignt 12:29:56.032 11/19/2017 Worker-@ http.listener.01: @® Worker-0 L
L http.listener @77b46631 SelectorRunner INFO
ogs

mule.agent.tracking.handler.cloudhub.event initialized successfully.

Object Store 12:29:56.564 11/18/2017 Worker-@ [MuleRuntime].i0.02:
[americanflightsapp-varf].get_flights.BLOCKING @2ebsbSde INFO

Queues test

Schedules R . .
12:30:23.324 11/18/2017 Worker-0 [MuleRuntime].i0.02:
[americanflightsapp-varf].get_flights.BLOCKING @2ebsbSde INFO

Settings test I

38. In the left-side navigation, click Settings.
39. Review the settings page and locate the following information for the application:

e To which environment it was deployed
e To what type of Mule runtime it was deployed

e To what size worker it was deployed

Runtime Manager & Training

DESIGN ® americanflightsapp-vgrf

Application File

Dashboard americanflightsapp-vgrf.jar Stop

Last Updated 2017-11-19 12:20:46PM

Insight App url: americanflightsapp-vgrf.cloudnub.io
Logs
Runtime Properties Insight Logging Static IPs
Object Store
Queues Runtime version Worker size Workers
Schedules B 2
Settings
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Walkthrough 2-3: Create an integration application with Flow
designer that consumes an API

In this walkthrough, you build an integration application to consume an API from Anypoint Exchange.
You will:

e Examine Mule event data for calls to an application.

e Use the American Flights API in Anypoint Exchange to get all flights.

e Transform data returned from an API to another format.

I HTTP Listener N American Flight... N Transform
flights Get All Flights DataWeave

+ Payload: Object A Payload: Array of Object A Payload: Flights
+ Attributes: HttpRequestAttr Attributes: HttpReguestAttri

Review Mule event data for the calls to the application

Return to the American Flights App in flow designer.

Click the title bar of the Logs panel to close it.

Expand the HTTP Listener card.

Click the Output tab.

Locate the Show drop-down menu that currently has Payload selected.

o o Dnd -~

HTTP Listener T © X

Configuration  Output

Show: Payload v Data type: | Object v Add Edit

History
Dec 05, 2017 09:17am

Dec 05, 2017 09:17am




6. Locate your two calls to the application in the History panel; there should be no message
payload for either call.
Change the Show drop-down menu to Attributes.
Review the attributes for the Mule event leaving the HTTP Listener processor.

HTTP Listener @ < Configuration ~ Output

Show: Attributes v

History {
"listenerPath": "/flights",
Jul 25, 2017 05:27pm "relativePath": "/flights",
"version": "HTTP/1.1",
"scheme": "http",

Jul 25, 2017 05:26pm “method": "GET",
"requestUri": "/flights",
"queryString": ""

’
"remoteAddress": "/54.161.15.67:59944",
"queryParams": {},
“uriParams": {},
"requestPath": "/flights",
"headers": {
"x-forwarded-port": "80",
"user-agent": "PostmanRuntime/6.1.6",
"'postman-token": "c@@be330-3476-492d-87f7-291c783579b8",
"x-forwarded-for": "73.231.218.202",
"accept-encoding": "gzip, deflate",
""cache-control": "no-cache",
"x-real-ip": "73.231.218.202",
"host": "americanflightsapp-wbsq.cloudhub.io",

"accept": "x/x",
"x-forwarded-proto": "http",
"content-type": "application/json"

9. Close the card.

10. Open the Logger card.

11. Click the Input tab.

12. Review the payload and attributes values for the two calls.

ﬁ
Logger @ © Configuration Input  Output

Show: Attributes v

History {

"listenerPath": "/flights",

Jul 25, 2017 05:27pm "relativePath": "/flights",
"version": "HTTP/1.1",

Jul 25, 2017 05:26pm it et
"requestUri": "/flights",
"'queryString": "",
"remoteAddress": '"/54.161.15.67:59944",
"queryParams": {},
"uriParams": {},
"requestPath": "/flights",
"headers": {

13. Click the Output tab and review the payload and attributes values for the calls.
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Delete a card

14. Click the Remove button at the top of the card.

fi
Logger i < Configuration Input  Output

Show: Payload v

Use the American Flights APl in Anypoint Exchange to get all flights

15. Click the Add button next to the HTTP Listener card.
16. In the Select a component dialog box, select the American Flights API.

Select a component X
All v Q Search X
@ American Flights A ©)

ﬂ Rankinn PISP Fy

17. In the American Flights API > Select an operation dialog box, select Get All Flights.

American Flights API > Select an operation X
Q Search X
Add A Flight

Delete A Flight
Get A Flight By Id
Get All Flights X

Update A Flight




18. In the Get All Flights dialog box, click the Edit link for the American Flights API configuration.

. ) ) )
American Flights API - Get &... T © Configuration Input  Output X
Using the American Flights API configuration. Change Edit
General Destination
X
Advanced P

19. Review the information and click Cancel.

@ American Flights API Configuration

Configuration Name

American Flights API

Host

training-american-ws.cloudhub.io

Port

80

Base Path

api/

Protocol

HTTP

20. Close the American Flights API card.

D HTTP Listener N American Flight... ()
flights Get All Flights —

+ Payload: Object A Payload: Array of Objects
+ Attributes: HitpRequestAtiri... - Attributes: HitpRequestAtiri...

21. Click the Deploy button in the main menu bar.
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Test the application

22. Return to Postman and click Send; you should see flight data.

GET Vv americanflightsapp-tngx.cloudhub.io/flights Params m Save Vv

Body Cookies Headers (5) Tests Status: 200 OK  Time: 5975ms  Size: 2.84 KB
Pretty Raw Preview JSON v 5 Q
1~
Zo {
3 "ID": 1,
4 "code": "rree@00l",
5 "price": 541,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10~ "plane": {
11 "type": "Boeing 787",
12 "totalSeats": 200
13 }
14 1,
15~ {
16 "ID": 2,
17 "code": "eefdd123".

23. Click Send again to make a second request.

Review Mule event data
24. Return to flow designer and open the American Flights API card.
25. Click the Input tab and examine the Mule event data.
26. Click the Output tab; you should see payload data.

American Flights APl - Get A... T © X

Configuration  Input  Output

Show: Payload v Data type: = Array of Obj... v Add Edit
History [

Jul 26, 2017 09:25am "ip": 1,
""code": "rree000l",
. "price": 541,
Jul 26, 2017 09:24am "departureDate": "2016-01-20T00:00:00" ,
"origin": "MUA",
"destination": "LAX",
"emptySeats": 0,
"plane": {
"type": "Boeing 787",
"totalSeats": 200

“ID": 2,
"'code": "eefd@123",

"nrice': 00._

27. Close the card.
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Add and configure a component to transform the data

28. Click the add button in the flow.
29. In the Select a component dialog box, select Transform.

Select a component X

All v Q Search X

e Try The try Processor executes the nested list...

30. In the Transform card, look at the Mule event structure in the input section.
31. In the output section, click the Create new Data Type button.

fA
Transform i © Configuration Input  Output 2
Input Output payload v Preview
Search Q Search Q

v payload Array: Array<Object>

> plane Object?
code String?
price Number?
origin  String?
destination  String?
ID Number?
departureDate String?
emptySeats Number?

No data available
attributes  Void

OO0 O O O O O O O O O

Create new Data Type No data avaliable, please

or set an existing one perform some mappings and fill
required sample data

vars Object

Sample data Script Mappings




32. In the New Type dialog box, set the following values:

e Name: Flights
e Format: JSON

e Type: From example

33. In the computer's file explorer, return to the student files folder and locate the flights-

example.json file in the examples folder.
34. Open the file in a text editor and copy the code.

35. Return to flow designer and paste the code in the section to add your JSON example.

New Type

Name
Flights

Format
JSON

Type o From example O From schema
Add ﬁour JSON example
10

2 {

3 "airline": "United",

4 "flightCode": "ER38sd",
5 "fromAirportCode": "LAX",
6 "toAirportCode": "SF0",
7 "departureDate": "May 21, 2016",
8 "emptySeats": 0,

9 "totalSeats": 200,

10 "price": 199,

11 "planeType": "Boeing 737"
12 +

13 {

Preview

Vv Root Array: Array<Object>
airline String?
flightCode String?
fromAirportCode String?

toAirportCode String?

departureDate String?
emptySeats Number?
totalSeats Number?
price Number?

planeType String?

36. Click Save.




37. In the input section, expand the plane object.

Transform T ©

Configuration Input Output

Input

0O

Search

v payload Array: Array<Object>
v plane Object?
type String?
totalSeats Number?
code String?
price Number?
origin  String?
destination  String?
ID Number?
departureDate String?
emptySeats Number?
attributes Void

vars Object

OO0 O 0 O 0 0 0 0 O O O O

Output payload v
Search Q

OV payload Flights: Array<Object>
airline String?
flightCode String?
fromAirportCode String?
toAirportCode  String?
departureDate String?
emptySeats Number?
totalSeats Number?

price Number?

o O O O O O O O O

planeType String?

Sample data Script Mappings

Preview

No data avaliable, please
perform some mappings and fill
required sample data




Create the transformation

38. Map fields with the same names by dragging them from the input section and dropping them on
the corresponding field in the output section.

e price to price
e departureDate to departureDate
e plane > totalSeats to totalSeats

o emptySeats to emptySeats

r.l
Transform @ © Configuration  Input  Output

Input Output payload v
Search Q Search Q
v payload Array: Array<Object> ‘e ® Vv payload Flights: Array<Object>
v plane Object? [e] (o] airline String?
type String? [e] (0] flightCode String?
totalSeats Number? (o] fromAirportCode String?
code String? (e} (o] toAirportCode String?
price Number? departureDate String?

origin  String? emptySeats Number?

destination  String? (e} totalSeats Number? :
ID Number? price Number? :

departureDate  String? (0] planeType String?

O

O

emptySeats Number?
attributes  Void He}

vars Object [¢]

0 Sample data Script Mappings




39. Map fields with different names by dragging them from the input section and dropping them on
the corresponding field in the output section.

e plane > type to planeType
e code to flightCode
e origin to fromAirport

e destination to toAirport

Transform ™ ©

Input Output payload v
Search Q Search Q
v payload Array: Array<Object> ‘e ® \/ payload Flights: Array<Object>
v plane Object? (e} (e} airline String?
type String? flightCode String?
totalSeats Number? fromAirportCode String?
code String? toAirportCode String?
price Number? departureDate String?
origin  String? emptySeats Number?
destination  String? totalSeats Number?
ID Number? (o} price Number?
departureDate String? planeType String?

emptySeats Number?
attributes  Void

vars Object

Sample data Script Mappings

40. In the output section, click the options menu for the airline field and select Set Expression.

Output payload v Data type actions
Search Q Create
Edit
)V payload Flights: Array<Object>
Set
) airline String?
Detach

) flightCode String?
Set Expression

) fromAirportCode String?
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41. Change the value from null to "american" and click OK.

IV payload Flights: Array<Object>

' airline String?

| "american"

=) o

42. Click the Script tab at the bottom of the card; you should see the DataWeave expression for the

transformation.

Note: You learn to write DataWeave 1.0 expressions later in this course. You can also learn to

write DataWeave expressions in the Flow Design course and the DataWeave course.

Transform ™ ©

Input
Search

v payload Array: Array<Object>
v plane Object?
type String?
totalSeats Number?
code String?
price Number?
origin  String?
destination String?
ID Number?
departureDate String?
emptySeats Number?
attributes  Void

vars Object

Add sample data

Transformation script

0NV A WN R

RR R R e
USsWNR OO

%dw 2.0

output application/json

(payload map (value®d, index@) —> {
flightCode: value®.code,
fromAirportCode: value@.origin,
toAirportCode: value@.destination,
departureDate: value@.departureDate,
emptySeats: value@.emptySeats,
totalSeats: value@.plane.totalSeats,
price: value@.price,
planeType: value@.plane.'"type",
airline: "american"

bl

@ sample data Script

43. Click the Set sample data button in the preview section.

Configuration Input Output

Preview

Sample data for payload is not
well defined. Please review it.

Set sample data

Mappings

44. In the computer's file explorer, return to the student files folder and locate the american-flights-

example.json file in the examples folder.
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45. Open the file in a text editor and copy the code.

46. Return to flow designer and paste the code in the sample data for payload section.

A
Transform @ © Configuration Input Output X
Input Sample data for payload (application/json) Preview

1 1 2
Search Q 5 —— 2 5| {
* ’ " i n., n "
3 "code": "ER38sd", 3 fllght.Code : "ER38sd",
v payload Array: Array<Object> 4 "price": 400 4 "fromAirportCode": "MUA",
" s " 5 "toAirportCode": "SFO",
v plane Object? 5 departureDate": "2016/03/20", " .o on "
6 “origin": "MUA", 6 "departurethe 1 "2016/03/20",
type String? 7 “"destination": "SFO", ; “:m:t{:ea:s“. g;a
otalSeats":
8 "emptySeats": 0, !
totalSeats Number? Hprical s
code String? 10 “type": "Boeing 737", 10 “plane:TyEe : 30?1"9“737 ’
) 1 ntotalSeats": 150 11 airline": "american
price Number? 12 } 12 },
igi ing? 13}, Ao 1B E|{
origin  String? 14 ! uIpt: 2 — 14 "flightCode": "ER45if",
destination  String? 15 “code": "ER45if", 15 "fromAirportCode": "MUA",
WoAd W ayn
D Number? 16 "price": 345.99, 16 “ZoAlrportCode“: "LAX ’ ;
' 17 | “departureDate": "2016/02/11", 1; "departureDate : 200602y
departureDate String? 18 "origin": "MUA", 1 "empt){Seats". 52,
s 19 "destination": "LAX", 19 “tot.a Eeats : 300,
emptySeats Number? 20 “emptySeats": 52, :2 p{lceT- 345-92. -
N " . "planeType": "Boeing "
attributes  Void 21 plane”: { 22 "airline": "american" '
22 "type": "Boeing 777", :
vars Object 23 "totalSeats": 300 :3 ¥
24 } s
25 }
26
Sample data Script Mappings

47. Look at the preview section, you should see a sample response for the transformation.
48. Close the card.

HTTP Listener

flights

+ Payload: Object
+ Attributes: HttpRequestAttri...

Transform
> Q ®
DataWeave

A Payload: Flights

N @ American Flight...
Get All Flights
A Payload: Array of Objects
- Attributes: HttpRequestAttri...
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Locate the data type and configuration definitions

49. Locate the connector configurations and the new Flight data type in the project explorer.

American Flights App

Project

v Flows —+
Get flights
v Reusable Configurations 4=

American Flights API

CloudHub HTTP
v Data Types +

Flights

Test the application

50. Deploy the project.

51. Return to Postman and click Send to make another request to http://americanflightsapp-

xxxx.cloudhub.io/flights; you should see all the flight data as JSON again but now with a

different structure.

GET americanflightsapp-tngx.cloudhub.io/flights Params Save

Body Cookies Headers (5) Tests Status: 2000K  Time: 2517 ms  Size: 2.97 KB

Pretty ~ Raw  Preview JSON =

2o

3 "flightCode": "rree@0l",

4 "fromAirportCode": "MUA",

5 "toAirportCode": "LAX",

6 "departureDate": "2016-01-20T00:00:00",
7 "emptySeats": 0,

8 "totalSeats": 200,

9

"price": 541,

10 "planeType": "Boeing 787",

11 "airline": "American"

12 }s

13~ {

14 "flightCode": "eefd0123",

15 "fromAirportCode": "MUA",

16 "toAirnortCode": "CLE".
Stop the application

52. Return to Runtime Manager.

53. In the left-side navigation, click Applications.
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54. Select the row with your application; you should see information about the application displayed
on the right side of the window.

Runtime Manager @ Training

DESIGN Q Search Applications americanﬂightsapp—tngx X
Applications
s Name v Server Status File
ervers @ Started ¥ & CloudHub
Alerts americanflightsapp-tng & CloudHub @ Started null
null
VPCs

Last Updated 2017-07-26 9:17:36AM
App url: americanflightsapp-tngx.cloudhub.io

Runtime version: 4.0.0-BETA.4

Worker size: 0.2 vCores
Workers: 1
Region: US West (N. California)

Manage Application

View Associated Alerts

55. Click the drop-down menu button next to Started and select Stop; the status should change to
Undeployed.

Note: You can deploy it again from flow designer when or if you work on the application again.

Runtime Manager & Training

DESIGN . .
Q Search Applications americanflightsapp-tngx X
Applications
S Name v Server Status File
ervers O Undeployed v & CloudHub
Alerts americanflightsapp-tng @ CloudHub O Undeployed null
null
VPCs

Last Updated 2017-07-26 11:35:36AM
App url: americanflightsapp-tngx.cloudhub.io

Runtime version: 4.0.0-BETA.4

Worker size: 0.2 vCores
Workers: 1
Region: US West (N. California)

Manage Application

View Associated Alerts

56. Close Runtime Manager.
57. Return to flow designer; you should see the application is undeployed.

americanflightsapp-okbg.cloudhub.io

American Flights App Saved 5 minutes ago © Undeployed

58. Return to Design Center.
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Module 3: Designing APIs

.
¥ _|s

ininm

API Spec
(RAML)

Mice's Gthb Repo

" API Console ===

AR

Powered by :.M:

Mocking Service ~~
—

Muse: Mule Sales

Faalkhlawma caws AN

At the end of this module, you should be able to:

o Define APIs with RAML, the Restful APl Modeling Language.
e Mock APIs to test their design before they are built.
e Make APIs discoverable by adding them to the private Anypoint Exchange.

e Create public API portals for external developers.
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Walkthrough 3-1: Use API designer to define an APl with RAML

In this walkthrough, you create an API definition with RAML using API designer. You will:

e Define resources and nested resources.
e Define get and post methods.
e Specify query parameters.

e Interact with an API using the API console.

. ° )
American Flights Saved a few seconds ago

#%RAML 1.0

1
.
Files + 3 2 title: American Flights API Mocking service: X =—
3
b american-flights-api.raml ; /flights: API summary
get: -
6
7 / Resources
P
9
10 v [flights
11
1 GET
13 ost:
14
15 /{ID}: POST
16 get:
s K{ID}
Parameters
I queryParameters GET
I headers

Create a new Design Center project

1. Return to Design Center.
2. Click the Create button and select API Specification.

Design Center & Training

Projects Q

Mule Application

Name Project Type Last Update API Specification

API Fragment
American Flights App Mule Application November 18th

Get Anypoint Studio

3. In the New API Specification dialog box, set the project name to American Flights API.
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4. Select Start with API designer and click Create; API designer should open.

New API| Specification

Project Name

American Flights API &

o Start with API designer
Recommended for complete RAML support, mocking, interactive docs

O Try APl designer's visual editing capabilities
Recommended for scaffolding or learning RAML. Read the feature functionality here

5. In API designer, review the three sections of AP| designer: the file browser, the editor, and the

API console.

Mocking service: X —

K american-flights-api.raml APl summary

Add a RAML resource

6. In the editor, place the cursor on a new line of code at the end of the file.
7. Add a resource called flights.

1 #%RAML 1.0
title: American Flights API

2
3
4

/flights:




View the API console

8. Look at the API console on the right side of the window; you should see summary information

for the API.

Note: If you do not see the API console, click the arrow located in the upper-right of the right
edge of the web browser window.

0
A - (o] ~ T L
American Flights API | & Master Saved a minute ago
. 1 #%RAML 1.0
Files + 2 title: American Flights API Mocking service: X =
3
¥ A . A 4 /flights: ]

american-flights-api.raml APl summary
Resources
/flights

Add RAML methods

9. In the editor, go to a new line of code and look at the contents of the API designer shelf.
Note: If you don'’t see the API designer shelf, it is either minimized or there is an error in your

code. To check if it is minimized, go to the bottom of the web browser window and look for an
arrow. If you see the arrow, click it to display the shelf.

10. Indent by pressing the Tab key; the contents in the API designer shelf should change.

1 #%RAML 1.0
2 title: American Flights API
2
4 /flights:
5
Types and Traits Docs Security
I is | description | securedBy
I type I displayName
Parameters Methods
I uriParameters I get
| put
I nosr

11. Click the get method in the shelf.
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12. Look at the API console; you should see a GET method for the flights resource.

13. In the editor, backspace so you are indented the same amount as the get method.

14. Click the post method in the shelf.

15. Look at the API console; you should see GET and POST methods for the flights resource.

- c o - Q0
American Flights AP | & master
1 #%RAML 1.0
Files + 2 title: American Flights API Mocking service W —
K american-flights-api.raml ; /fizf':‘tsz API summary
6 post:
7 v Resources
Parameters Others Responses v [flights
I queryParameters I querystring responses
GET
| headers
POST

Add a nested RAML resource

16. In the editor, backspace and then go to a new line.
17. Make sure you are still under the flights resource (at the same indentation as the methods).
18. Add a nested resource for a flight with a particular ID.

/{ID}:

19. Add a get method to this resource.
20. Look at the API console and expand the /{ID} resource; you should see the nested resource
with a GET method.

[}
® master

American Flights APl | &

#%5RAML 1.0
title: American Flights API Mocking service: X —

get: APl summary

1
e
3
4 /Tlights:
5
6 post:

. Resources

/{ID}:

9 get:
10 v [flights

GET

/{ID}

GET




Add an optional query parameter

21. In the editor, indent under the /flights get method (not the /flights/{ID} get method).
22. In the shelf, click the queryParameters parameter.

23. Add a key named destination.

1 #%RAML 1.0

2 title: American Flights API
3

4 /flights:

5 get:

6 queryParameters:

7

8

9

destination:
post:

10 /{ID}:

24. Indent under the destination query parameter and look at the possible parameters in the shelf.
25. In the shelf, click the required parameter.

26. In the shelf, click false.

27. Go to a new line of code; you should be at the same indent level as required.

28. In the shelf, click the enum parameter.

29. Set enum to a set of values including SFO, LAX, and CLE.

4 /flights:

5 get:

6 queryParameters:

7 destination:

8 required: false
9 enum:

10 - SFO

11 - LAX

12 - CLE

Try to call an APl method using the API console

30. In the API console, click the GET method for the /flights resource.




31. Review the information.

(= Mocking service: X —
/flights : get
Request
GET /flights
Parameters

Properties

Query parameters

destination string Possible values:
(enum) SFO, LAX, CLE

32. Click the Try it button; you should get a message that the Request URL is invalid; a URL to call
to try the API needs to be added to the RAML definition.

e U Mocking service: X —

Request URL

Fill the URI parameters before making a requ...

Parameters Headers
Query Show optional
parameters parameters

Request URL is invalid.
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Walkthrough 3-2: Use the mocking service to test an API

In this walkthrough, you test the API using the Anypoint Platform mocking service. You will:

e Turn on the mocking service.

e Use the API console to make calls to a mocked API.

A A P90
American Flights API | & Mmaster

. 1 #%RAML 1.0
Files ar § 2 baseUri: (_ Mocking service: —0
https://mocksvc.mulesoft.com/mocks/6822ede

K american-flights-api.raml 5-6246-4462-a380-6aeda9ddelc2 #

3 title: American Flights API

4 https://mocksvc.mulesoft.c

5 /flights:

6 get:

7 queryParameters:

8 destination: Parameters Headers

9 required: false

10 enum:

11 - SFO A r

. T Query 7 Sh(r)wopt?m\
parameters

13 ~ CLE parameters J

14 post:

15 SFO v

16 /{ID}:

17 get:

:
ool @ 118.61 ms v

0O 8 <> m

{
"message”: "RAML had no
response information for
application/json"

}

Turn on the mocking service

1. Return to API designer.
2. Locate the Mocking Service slider in the menu bar at the top of the API console.
3. Click the right-side of the slider to turn it on.

(_ Mocking service: —0

https://mocksvc.mulesoft.c

4. Look at the baseUri added to the RAML definition in the editor.

1 #%RAML 1.0
2 baselUri: https://mocksvc.mulesoft.com/mocks/6822ede5-6246-4462-a380-6aeda9ddelc2 #
3 title: American Flights API
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Test the /flights:get resource

5. In API console, click the Send button for the flights GET method; you should get a 200 status
code, a content-type of application/json, and a general RAML message placeholder.

(_ ‘:] ‘ Mocking service: —e

https://mocksvc.mulesoft.c:

Parameters Headers
Query Show optional
parameters parameters

pLlNel @ 510.36 ms v

0O 8 < m

{
"message": "RAML had no
response information for
application/json”

}

6. Select the Show optional parameters checkbox.
7. In the text field for the code query parameter, enter SFO and click Send; you should get the

same response.

Test the /flights/{ID} resource
8. Click the back arrow at the top of API console twice to return to the resource list.
Mocking service: —Q
API summary
v Resources
v flights

(€13)

v KID}

GET

9. Click the GET method for the /{ID} nested resource.
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10. Click Try it; you should see a message next to the Send button that the request URL is invalid.

(_ '\) Mocking service: —0

Request URL
https://mocksvc.mulesoft.c

Fill the URI parameters before making a requ...

Parameters Headers

URI parameters

Request URL is invalid.

11. In the ID text box, enter a value of 10.

12. Click the Send button.
13. Look at the response; you should get the same default response with a 200 status code, a

content-type of application/json, and the general RAML message placeholder.

(— ’\) ‘ Mocking service: —e

https://mocksvc.mulesoft.c

Parameters Headers

URI parameters

1D*

10

pAVNOl @ 198.46 ms v

DO 8 <> m

{
"message”: "RAML had no

response information for
application/json"
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Test the /flights:post resource

14. Click the back arrow at the top of API console twice to return to the resource list.
15. Click the POST method.

16. Click Try it.

17. Select the Body tab; it should not have any content.

« O ‘ Mocking service: —°
https://mocksvc.mulesoft.c:

Parameters Headers Body

@ =

18. Click the Send button.
19. Look at the response; you should get the same generic 200 status code response.

POl @ 195.85 ms v

O 8 <> m

{

"message”: "RAML had no
response information for
application/json"




Walkthrough 3-3: Add request and response details

In this walkthrough, you add information about each of the methods to the API specification. You will:

e Use API fragments from Exchange in an API.

e Add a data type to be used by resources in an API.

e Specify data types for GET and POST method requests and responses.
e Add example JSON requests and responses.

e Create new files and folders in an API project and import a file.

e Testan APl and get example responses.

Files + ¢ 2 a ' &« Mocking service: *o

mocksvc.mulesoft.com/mocks/6822ede5-6246-4462-a380-6a

e4a0ddelc? #

pg=xamples 3 itle: American Flights API .
. BT 125.69 ms v
AmericanFlightExample.raml| - type
6 AmericanFlight: !include
AmericanFlightNolDExample.raml ' N [ﬁ g om

exchange_modules/68ef9520-24e9-4cf2-b2f5-620025690913/trainin
g-american—flight-data-type/1.0.1/AmericanFlightDataType. raml
v exchange_modules Array ,(
/flights: "ID": 1
v 68ef9520-24e9-4cf2-b2f5-620025690913 9 get: “code": "ER38sd”

"price”: 400
v training-american-flight-data-type 1 "departureDate": "2017/07/26"
"origin": "CLE"

v 101 "destination": "SFO"
"emptySeats": 0

AmericanFlightDataType.raml -"plane”: {

16
o i "type": "Boeing 737"
v training-american-flights-example 1) " "totalSeats": 150
19 y: }
v 1.01 20 application/json: }
21 t AmericanFlight (] - {
AmericanFlightsExample.raml 22 example: !include "ID": 2
exchange_modules/68ef9520-24e9-4cf2-b25-620025690913/trainin "code": "ER45if"
american-flights-api.raml| g-american-flights-example/1.0.1/AnericanFlightsExample. raml "price”: 540.99
3 "departureDate": "2017/07/27"
24 post: L "origin”: "SFO"
25 bo "destination": "ORD"
26 ion/json: "emptySeats”: 54
27 e: AmericanFlight —"plane™: {
2 mple: !include "type": "Boeing 777"
examples/AmericanFlightNoIDExample. raml "totalSeats": 300
29 responses: )
30 20
Al b

Add data type and example fragments from Exchange

1. Return to API designer.
2. In the file browser, click the Exchange dependencies button.

%RAML 1.0
baseUri: ht
title: Amer

U A WN B

/flights:




3. Click the Add button.

American Flights API

= Dependencies +

Add a new dependency by
clicking on the + button.

4. In the Consume API Fragment dialog box, select the Training: American Flight Data Type and
the Training: American Flights Example.

X
Consume APl Fragment
All V | Search for fragments Q
Name Date modified Rating Created by Business group
Training: American @ N
Flight Data Type Jul 26, 2017 MuleSoft Organization MuleSoft
Tr}ammg: R Jul 26, 2017 @ MuleSoft Organization MuleSoft
Flights Example
Training: OAUTNZ.0-y 56 2017 @ MuleSoft Organization MuleSoft
Security Scheme
gixﬂﬂgi Cacheable Jul 26,2017 @ MuleSoft Organization MuleSoft
REST Connect Library Jul 18,2017 @ MuleSoft Organization MuleSoft
Cancel Add 2 dependencies

5. Click the Add 2 dependencies button.

6. Inthe dependencies list, click the Training: American Flight Data Type and review the menu
options.

American Flights API

@ Dependencies +

Training: American Flight Data Type 1.0.1

Training: American Flights Example 1.0.1
Show in files
Change version

Open in Exchange

Remove




7. Click the Files button (above the Exchange dependencies button).
8. Expand the exchange_modules section until you see AmericanFlightDataType.raml.
9. Click AmericanFlightDataType.raml and review the code.

American Flights API | 39 master

1 #%RAML 1.0 DataType
Files s 2
3 type: object
‘}( v exchange_modules 4 pmpert%esz
5 ID?: integer
6 code: string
v 68ef9520-24€9-4¢f2-b2f5-620025690913 7 price: number
8 departureDate: string
v training-american-flight-data-type 9 origin: string
10 destination: string
v 1.0.1 11 emptySeats: integer
12 plane:
AmericanFlightDataType.raml 13 type: object
14 required: false
> training-american-flights-example 15 properties:
16 type: string
17 totalSeats: integer

american-flights-api.raml

10. In the file browser, click the options menu button next to AmericanFlightsDataType.raml and
select Copy path to clipboard.

v 1.0.1 11 emptySeats: i
12 plane:
AmericanFlightDataType.raml 13 type: objec

Copy path to clipboard p: f

> training-american-flights-example Les:

16 type: str

Define an AmericanFlight data type for the API

11. Return to american-flights-api.raml.

12. Near the top of the code above the /flights resource, add a types element.
13. Indent under types and add a type called AmericanFlight.

14. Add the linclude keyword and then paste the path you copied.

Note: You can also add the path by navigating through the exchange_modules folder in the
shelf.
%RAML 1.0

baseUri: https://mocksvc.mulesoft.com/mocks/3220238a-17c6-4e31-b5fa-413e8129e12b #
title: American Flights API

types:
AmericanFlight: !include exchange_modules/68ef9520-24e9-4cf2-b2f5-620025690913/tr

/flights:
get:

@ MuleSoft

O 00 N O U B WN =




Specify the /flights:get method to return an array of AmericanFlight objects

15. Go to a new line of code at the end of the /flights get method and indent to the same level as
queryParameters.
16. In the shelf, click responses > 200 > body > application/json > type > AmericanFlight.

8 /flights:

9 get:

10 queryParameters:

11 destination:

12 required: false

13 enum:

14 - SFO

15 - LAX

16 - CLE

17 responses:

18 200:

19 body:

20 application/json:
21 type: AmericanFlight

17. Set the type to be an array of AmericanFlight objects: AmericanFlight][].

17 responses:

18 200:

19 body:

20 application/json:

21 type: AmericanFlight[]

Add an example response for the /flights:get method

18. In the fie browser, locate AmericanFlightsExample.raml in exchange_modules and review the
code.

American Flights API | 39 master

1 #%RAML 1.0 NamedExample
Files + S 2 value:
3
K v exchange_modules N -
- 5 Ip: 1
6 code: ER38sd
v 68ef9520-24e9-4cf2-b2f5-620025690913 7 price: 400
8 departureDate: 2017/07/26
v training-american-flight-data-type 9 origin: CLE
10 destination: SFO
v 1.041 11 emptySeats: 0
12 plane:
AmericanFlightDataType.raml 13 type: Boeing 737
14 totalSeats: 150
v training-american-flights-example 15 -
16 ID: 2
17 code: ER45if
v ek 18 price: 540.99
. § 19 departureDate: 2017/07/27
AmericanFlightsExample.raml 20 origin: SFO
) . . 21 destination: ORD
american-flights-api.raml 2 emptySeats: 54
23 plane:
24 type: Boeing 777

25 totalSeats: 300




19. In the file browser, click the options menu next to AmericanFlightsExample.raml and select
Copy path to clipboard.

20. Return to american-flights-api.raml.

21. In the editor, go to a new line after the type declaration in the /flights:get 200 response (at the
same indentation as type).

22. In the shelf, click example.

23. Add the linclude keyword and then paste the path you copied.

Note: You can also add the path by navigating through the exchange _modules folder in the

shelf.
17 responses:
18 200:
19 body:
20 application/json:
21 type: AmericanFlight[]
22 example: !include exchange_modules/86f74f12-dech-452c
23 post:

Review and test the /flights:get resource in APl console

24. In API console, click the /flights:get method.
25. Look at the type information in the response information.

Response

Type application/json

200 Type Examples

"ID": "dinteger",
"code": "string",
"price": "number",
"departureDate": "string",
"origin": "string",
"destination": "string",
"emptySeats": "integer",
"plane": {
"type": "string",
"totalSeats": "integer"

Parameter Type Description

Array of AmericanFlight items

item. ID integer
item. code string
(required)
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26. Click the Examples tab; you should see the example array of AmericanFlight objects.

Type application/json

200 Type Examples

0 m

RIRENE
"code": "ER38sd",
"price": 400,

"departureDate": "2017/07/26",
Loy prfeaii e e daty
"destination": "SFO",
"emptySeats": 0,
"plane": {

"type": "Boeing 737",

"totalSeats": 150

Tl 7@
"code": "ER45if",
"price": 540.99,
"departureDate": "2017/07/27",
"origin": "SFO",
"destination": "ORD",
"emptySeats": 54,
"plane":
"type": "Boeing 777"
"totalSeats": 300

Parameter Type Description

Array of AmericanFlight items

item. ID integer
item. code string
(required)

27. Click the Try it button and click Send; you should now see the example response with two flights.

Specify the /{ID}:get method to return an AmericanFlight object

28. In the editor, indent under the /{ID} resource get method.
29. In the shelf, click responses > 200 > body > application/json > type > AmericanFlight.

/{ID}:
get:
responses:
200:
body:
application/json:
type: AmericanFlight
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Define an example response for the /flights:get method in a new folder

30. In the file browser, click the add button and select New folder.

American Flights API | {8 master

1 #%RAML 1.

Files —+ s 2 baseUri:

K New file title: Am
v exchange_modules New folder types:

6 America

v 68ef9520-24e9-4cf2-b2f5-620025690913 7

31. In the Add new folder dialog box, set the name to examples and click Create.
32. In the file browser, click the menu button and select Import.

American Flights AP | g° master

1 #%RAML
Files -+ 3 2 baseUri
g)( Import itle:
v examples Export

ypes:
33. In the Import dialog box, leave File or ZIP selected and click the Choose File button.
34. Navigate to your student files and select the AmericanFlightExample.raml file in the examples
folder.
35. In the Import dialog box, click Import; you should see the new file in API designer.

36. Review the code.
37. In the file browser, drag AmericanFlightExample.raml into the examples folder.

. : %
American Flights API | &2 master

1 #%RAML 1.0 NamedExample
Files —|— E 2 value:
3 Ib: 1
3{ v examples 4 code: ER38sd
5 price: 400
i . 6 departureDate: 2017/07/26
AmericanFlightExample.raml 7 origin: CLE
8 destination: SFO
v exchange_modules 9 emptySeats: ©
10 plane:
v 86f74f12-decb-452c-9e5a-83a... 11 type: Boeing 737
12 totalSeats: 150

v training-american-flight-da...

Add an example response for the /{ID}:get method

38. Return to american-flights-api.raml.

39. In the editor, go to a new line after the type declaration in {ID}:/get (at the same indentation).
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40. In the shelf, click example.
41. Add an include statement and include the example in examples/AmericanFlightExample.raml.

/{ID}:
get:
responses:
200:
body:
application/json:
type: AmericanFlight
example: !include examples/AmericanFlightExample.raml

Review and test the /{ID}:get resource in APl console
42. In API console, return to the /{ID}:get method; you should now see the response will be of type

AmericanFlight.

Type AmericanFlight
Ll Type Examples

0 m

sl -
"code": "ER38sd",
"price": 400,
"departureDate": "2017/07/26",
My e L
"destination": "SFO",
"emptySeats": 0,
"plane": {
"type": "Boeing 737",
"totalSeats": 150

Parameter Type Description
ID integer

code string

(required)

43. Select the Examples tab; you should see the example AmericanFlightExample data.
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44. Click the Try it button, enter an ID, and click Send; you should now see the example flight data

returned.

e ‘ Mocking service: —°

https://mocksvc.mulesoft.com/mocks/6822ede5-¢

Parameters Headers

URI parameters
10

pLLNOLE 205.93 ms v

D a < m

{
"ID": 1

"code": "ER38sd"
"price": 400
"departureDate™: "2017/07/26"
"origin": "CLE"
"destination": "SFO"
"emptySeats": 0

-"plane": {

"type": "Boeing 737"

"totalSeats": 150

Specify the /flights:post method request to require an AmericanFlight object

45. In the editor, indent under the /flights post method.
46. In the shelf, click body > application/json > type > AmericanFlight.

24 post:

25 body:

26 application/json:

27 type: AmericanFlight

Define an example request body for the /flights:post method

47. Return to AmericanFlightExample.raml and copy all the code.
48. In the file browser, click the add button next to the examples folder and select New file.

) Mulesoft



49. In the Add new file dialog box, set the following values:

e Version: RAML 1.0
e Type: Example

e File name: AmericanFlightNolIDExample.raml

50. Click Create.
51. Delete any code in the new file and then paste the code you copied.
52. Delete the line of code containing the ID.

American Flights AP | 38 master

1 #%RAML 1.0 NamedExample
Files + 2 value:
3 code: ER38sd
j( e 4 price: 400
v PSS 5 departureDate: 2017/07/26
i . 6 origin: CLE
AmericanFlightExample.raml 7 destination: SFO
X . 8 emptySeats: @
AmericanFlightNoIDExample.raml
9 plane:
10 type: Boeing 737
v exchange_modules 11 totalSeats: 150

53. Return to american-flights-api.raml.
54. In the post method, go to a new line under type and add an example element.
55. Use an include statement to set the example to examples/AmericanFlightNoIDExample.raml.

24 post:

25 body:

26 application/json:

27 type: AmericanFlight

28 example: !include examples/AmericanFlightNoIDExample.raml

Specify an example response for the /flights:post method

56. Go to a new line of code at the end of the /flights:post method and indent to the same level as
body.




57. Add a 201 response of type application/json.

24 post:

25 body:

26 application/json:

27 type: AmericanFlight

28 example: !include examples/AmericanFlightNoIDExample.raml
29 responses:

30 201:

31 body:

32 application/json:

33

58. In the shelf, click example.
59. Indent under example and add a message property equal to the string: Flight added (but not

really).
24 post:
25 body:
26 application/json:
27 type: AmericanFlight
28 example: !include examples/AmericanFlightNoIDExample.raml
29 responses:
30 201:
31 body:
32 application/json:
33 example:
34 message: Flight added (but not really)

Review and test the /flights:post resource in APl console

60. In API console, return to the /flights:post method.




61. Look at the request information; you should now see information about the body - that it is type

AmericanFlight and it has an example.

/flights : post

Request

POST https://mocksvc.mulesoft com/mocks/6822ede5-6246-4462-0380-
6aeda9adelc2/flights

Body

Type AmericanFlight
Type Examples

"ID": "“dnteger",
"code": "string",
"price": "number",
"departureDate": "string",
"origin": "string"
"destination": "string",
"emptySeats": "integer",
"plane": {
"type": "string",
"totalSeats": "integer"

Properties

ID integer
code(required) string

62. Click the Try it button and select the Body tab again; you should now see the example request
body.

&~ O | Macking service: _°

https://mocksvc.mulesoft.com/mocks/6822ede5-

Parameters Headers Body

@ =

"code": "ER38sd",
"price": 400,
"departureDate": "2017/07/26",
"origin": "CLE",
"destination": "SFO",
"emptySeats": 0,
"plane": {
"type": "Boeing 737",
"totalSeats": 150
}
}
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63. Click the Send button; you should now see a response with a 201 status code and the example

message.
PANRECEICE 494, 58 ms v
D <> m
{

"message”: "Flight added (but not really)"™
}

64. In the body, remove the emptySeats properties.

Parameters Headers Body

"code": "ER38sd",
"price": 400,
"departureDate”": "2017/07/26",
"origin": "CLE",
"destination": "SFO",
"plane”: ({
"type": "Boeing 737",
"totalSeats": 150

III%HH!II

65. Click Send again; you should get a 400 Bad Request message.

EODNCETRELTIESE 164.43 ms v

The requested URL can't be
reached

The service might be temporarily down or
it may have moved permanently to a new

web address.

Resource is unavailable

66. Add the emptySeats property back to the body.
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Walkthrough 3-4: Add an API to Anypoint Exchange

In this walkthrough, you make an API discoverable by adding it to Anypoint Exchange. You will:

e Publish an API to Exchange from API designer.
e Review an auto-generated API portal in Exchange and test the API.
e Add information about an API to its API portal.

e Create and publish a new API version to Exchange.

Overview
Type ) ResTAPI
createdBy (@) Maxmule

Published On 5] Nov 18,2017

Visibillity @ Private

Asset versions for v1

Reviews

@ * e : Fiights AF Tags

Remove the baseUri by turning off the mocking service

1. Return to API designer.
2. Click the slider to turn off the mocking service; the RAML code should no longer have a baseUri.

1 %RAML 1.0
2 title: American Flights API
3

Publish the API to Anypoint Exchange from API designer

3. Click the Publish to Exchange button.

Saved minutes ago A
Publish to Exchange




4. In the Publish API specification to Exchange dialog box, leave the default values:

e Name: American Flights API
e Main file: american-flights-api.ramil
e Asset version: 1.0.0

e API version: v1

Click the Show advanced link.
Look at the ID values.
Click Publish.

Publish APl specification to Exchange

Name (required) Asset version (D (required)
American Flights API 1.0.0
Current version: 1.0.1
Main file (required) API version @ (required)
american-flights-api.raml v vl
Valid RAML

Hide advanced v

Group id
86f74f12-decb-452c-9e5a-83a1ec44550d

Asset id (required)

american-flights-api

Cancel Publish

8. Click the Publish button.
9. In the Publish API specification to Exchange dialog box, click Done.
10. Look at the RAML file; you should see a version has been added.

1 #%RAML 1.0
2 version: vl
3 title: American Flights API

Locate your API in Anypoint Exchange

11. Return to Design Center.
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12. In the main menu, select Exchange; you should see your American Flights API.

4 Training

All
All assets
MuleSoft
All types 1 Search v m @ | =
Training
My applications € Connector D RESTAP /> Modul
Public Portal @
American Flights APl Connector American Flights API LDAP Connector

13. In the types drop-down menu, select REST APIs; you should still see your API.

# Training
All
All assets
MuleSoft
REST APIs ~ 2 Search m g =
Training
My applications i RESTAPI D RESTAP ") RESTAPI
D J—
Public Portal =
oplymyz
@ @ ¥
American Flights API Optymyze API CardConnect REST API

14. In the left-side navigation, click MuleSoft; you should not see your American Flights API in the
public Exchange (just the Training: American Flights API).

# Training
All
MuleSoft
MuleSoft
RESTAPIs ~ 2 Search X m 8B =
Training
My applications REST AR D REST AP ") RESTAPI

Public Portal Q caroenen Q

Optymyze AP CardConnect REST AP Nexmo SMS API

19
EH
®
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15. In the left-side navigation, click the name of your organization (Training in the screenshots); you
should see your American Flights APl in your private Exchange.

& Training

All

Training
MuleSoft
RESTAPIs ~ Q Search , New o | =
Training
REST API

My applications

Public Portal @

American Flights API

Review the auto-generated API portal

16. Click the American Flights API.
17. Review the page; you should see that as the creator of this API, you can edit, review, share,

download, and add tags to this version.

& Training ?

€= Assets list

: . are <13 bownloa it
@ American Flights API # | viv o S (=
v Rate and review

American Flights API

Overview
API summary
Type ) RESTAPI
Types
Createdsy (@) MaxMule
Resources
Published On [Z] Nov 18,2017
ights
Visibillity Private
&
ey Th tly doesn't contain a descript
is page currently doesn't contain a description :
ooy Click Edit to add text, images, videos, code blocks, etc.. Asset versions for vl
O} APlinstances 7 Version Instances
Edit
1.0.0 @ Mocking Service
Tags
Reviews + Add atag

o

Dependencies

5

Training: American Flights Example

2 RAML Fragment

Training: American Flight Data Type

5

? RAML Fragment

18. Locate the API dependencies in the lower-right corner.
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19. Locate the API version (v1) next to the name of the API at the top of the page.

& Assets list

American Flights API

@ American Flights APl # | vi v

e W

20. Locate the asset versions for v1; you should see one version (1.0.0) of this API specification (v1)
has been published and there is one API instance for it and that uses the mocking service.

Asset versions for v

Version Instances

1.0.0 @ Mocking Service

21. In the left-side navigation, click API instances; you should see information for the API instance
generated from the API specification using the mocking service.

A Training ?

€ Assets list
@ American Flights APl # | vi v
American Flights API

APl instances

AP| summary

Instances Environment URL
Types

Visibility

https://mocksvc-proxy.anypoint.mulesoft.com/exchange/800b1585-b6be-4c62-82de-
Mocking Service "y y proxy.anyp exchang 585-b6 e

; . oo e Public
< 02d8c2adf413/american-flights-api/1.0.0 @ !
Resources g

Add new instance
/flights

POST
HID}

@ APlinstances

22. In the left-side navigation, expand Types.
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23. Click AmericanFlight and review the information.

€& Assets list

@ American Flights API # | vi v

American Flights API

APl summary

Type AmericanFlight

Types )
{
) _ "ID": "integer",
| AmericanFlight "code": "string",
"price": "number",
Resources "departureDate": "string",
"origin": "string",
flights "destination": "string",
"emptySeats": "integer",
"plane": {
"type": "string",
POST "totalSeats": "integer"
HID}
{(:)} APl instances o
Parameter Type Description
ID integer
code string
(required)

Test the APl in its API portal in Exchange

24. In the left-side navigation, click the /flights GET method; you should now see an API Reference
section to test the method on the right side of the page.

25. In the API Reference, select to show optional query parameters.

26. Click the destination drop-down and select a value.

Exchange & Training

& Assets list

@ American Flights APl # | viv

American Flights API

Mocking Service v
APl summary
/ﬂ] g h ts - g et https://mocksvc-proxy.anypoint.mulesoft.com/exc
Types
P Parameters Headers
AmericanFlight Request
Query
Hlights B'd Show optional parameters
Resources GET /iights parameters .
flights Parameters LAX v

|
Parameter Type Description

HID} Query parameters

IA -
{O} APl instances destination string Possible values: SFO, LAX, CLE

) Mulesoft
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27. Click Send; you should get a 200 response and the example data displayed — just as you did in
API console in API designer.

GET

Mocking Service Vv

https://mocksvc-proxy.anypoint.mulesoft.com/exc

Parameters Headers

ue
Q Y u Show optional parameters
parameters

LAX v

pLLNel@ 522.08 ms Details vV

M &« BB

Array[2
-0: {
"ID": 1
"code": "ER38sd"
"price": 400
"departureDate": "2017/07/26"
"origin": "CLE"
"destination": "SFO"
"emptySeats": 0
="plane": {
"type": "Boeing 737"
"totalSeats": 150

1
-1: {

"Ip": 2
"code": "ER45if"

Add information about the API

28. In the left-side navigation, click the name of the APIl: American Flights API.
29. Click one of the Edit buttons for the API.
30. Return to the course snippets.txt file and copy the text for the American Flights API description

text.
31. Return to the editor in Anypoint Exchange and paste the content.
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32. Select the words american table and click the strong button (the B).

@ American Flights APl #

B 7 5 P = E H — @ Markdown Visual

The American Flights API is a system API for operations on the **american
table** in the training database.

Supported operations

Get all flights

Get a flight with a specific ID

Add a flight

33. Select the words training database and click the emphasis button (the I).

= = H o= é Markdown Visual

W

B 7 5 >

table** in the _training database .
Supported operations

34. Select the words Supported operations and click the heading button four times (the H).

H — @ Markdown Visual

B 7 »» > i=

table** in the _training database .

#### Supported operations

35. Select Get all flights and click the bulleted list button.
36. Repeat for the other operations.

H — @ Markdown Visual

B 7 ) <S> =

_training database_.

#### Supported operations

- Get all flights
- Get a flight with a specific ID
- Add a flight




37. Click the Visual tab in the editor toolbar and view the rendered markdown.

= Exchange
& Assets list
@ American Flights APl # | viv
American Flights API
+ Add new page B 7 » ¢ = = H — @ B [E

Markdown Visual

The American Flights APl is a system API for operations on the american table in the training database.

Supported operations
+ Add terms and

conditions e Getall flights

¢ Geta flight with a specific ID

* Add a flight
@ APl instances

Discard changes

38. Click the Save as draft button; you should now see buttons to exit the draft or publish it

Exchange # MuleSoft
€ Assets list f This is a draft that has not been published yet. rij Publish
American Flights API .
American Flights APl # | viv ey
APl summary
(0 reviews) Type O REST API
> Types

The American Flights APl is a system API for operations on the american table
in the training database.

Created By @ Max Mule




39. Click the Publish button; you should now see the new information about the APl in the API

portal.

& Training

Exchange

< Share &l Download f Edit

& Assets list

@ American Flights APl # | vi v
American Flights API 0 review Rate and review

Overview
API summary The f\merlcan Flights APl is a system API for operations on the american table in the training
database. Type (7}) RESTAPI
Types Supported operations
Created By @ Max Mule
« Getall flights
Resources * Geta flight with a specific ID -
» Add a flight Published On [5] Nov 18,2017
/flights

Modify the APl and publish the new version to Exchange

40. Return to your American Flights APl in API designer.
41. Return to the course snippets.txt file and copy the American Flights API - /{ID} DELETE and

PUT methods.
42. Return to american-flights-api.raml and paste the code after the {ID}/get method.

43. Fix the indentation.
44. Review the code.

/{ID}:
get:
responses:
200:
body:
application/json:
type: AmericanFlight
example: !include examples/AmericanFlightExample.raml
delete:
responses:
200:
body:
application/json:
example:
message: Flight deleted (but not really)
put:
body:
application/json:
type: AmericanFlight
example: !include examples/AmericanFlightNoIDExample.raml
responses:
200:
body:
application/json:
example:
message: Flight updated (but not really)
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45. Click the Publish to Exchange button.
46. In the Publish API specification to Exchange dialog box, look at the asset version.

Publish APl specification to Exchange

Name (required) Asset version @ (required)
American Flights API 1.0.1
Current version: 1.0.0
Main file (required) APl version @ (required)
american-flights-api.raml v vl
Valid RAML

Show advanced >

Cancel Publish

47. Click Publish.

48. In the Publish API specification to Exchange dialog box, click Exchange; Exchange should open
in a new browser tab.

49. Locate the asset versions listed for the API; you should see both asset versions of the API listed
with an associated API instance using the mocking service for the latest version.

Asset versions for v1

Version Instances

1.0.1 @ Mocking Service E
L]

1.0.0 :

50. Click the Edit button.
51. Add two new operations that delete a flight and update a flight.

1

B 7 5 Pr=E = H — @ Markdown Visual

The American Flights API is a system API for operations on the **american
table** in the _training database_.

#### Supported operations

Get all flights

Get a flight with a specific ID
Add a flight

Delete a flight
Update a flight
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52. Click Save as draft and then Publish.

€& Assets list

. . hare J’ ownloa
American Flights APl # | vi v S S

American Flights API 0 review Rate and review

Overview
APl summary The American Flights API is a system API for operations on the american table in the traini
Type (}) RESTAPI
Supported operations

Types

* Getall flights Created By @ Max Mule

* Geta flight with a specific ID
Resources « Add aflight .

* Delete a flight Published On Nov 18,2017
Mights * Update a flight

Visibillity @ Private

Asset versions for v1

KID}
@ APl instances Version Instances
1.041 @ Mocking Service
1.0.0 :
Reviews
@ * B the first o rate American Flights AP/ Tags
+ Add a tag

Dependencies

5

Training: American Flights Example

RAML Fragment

Training: American Flight Data Type

5

2 RAML Fragment




Walkthrough 3-5: Share an API

In this walkthrough, you share an API with both internal and external developers to locate, learn about,
and try out the API. You will:

e Share an API within an organization using the private Exchange.

e Create a public API portal.

e Customize a public portal.

e Explore a public portal as an external developer.

o000 Anypoint Exchange X

5 C @ Secure | https://anypoint.mulesoft.com/exchange/portals/training-100/

Welcome to your MuleSoft Training portal!

Build your application network faster! Get started with powerful tools, intuitive interface, and
best in class documentation experience.

Alltypes ) Search

@

American Flights AP

Share the API in the private Exchange with others

1. Return to your American Flights APl in Exchange.
2. Click Share.

# Training

< Share & Download f Edit

€ e @ American Flights APl # | viv

Rate and review

American Flights API

Overview




3. In the Share American Flights API dialog box, you should see that you are an admin for this API.

Share American Flights API

Add to the public portal

Search for a user Viewer v Add

@ Max Mule (stallo X Admin v

4. Open the Viewer drop-down menu located next to the user search field; you should see that you

can add additional users to be of type Viewer, Contributor, or Admin.

Note: In the future, you will also be able to share an asset with an entire business group.

Click Cancel.
In the left-side navigation, click Assets list.
In the left-side navigation, click the name of your organization.

® N oo

Click your American Flights API.

Note: This is how users you share the API with will find the API.

All

Training

MuleSoft
All types Q Search X m @ =

Training

My applications

Public Portal @

American Flights APl Connector American Flights AP

x Mule

) Mulesoft



Create a public API portal

9. Click the American Flights API.
10. Click the Share button for the API again.
11. In the Share American Flights API dialog box, click Add to the public portal.

Share American Flights API

Add to the public portal

earch for a user Viewer v Add

@ Max Mule < Admin v

12. In the new dialog box, select to share v1 of the API.
13. Click Share.

Share American Flights API

Share Internally

Select APl versions to share in the public portal
You can manage instance visibility in APl instances

v B%

Explore the API in the public portal

14. In the left-side navigation, click Assets list.
15. In the left-side navigation, click Public Portal.

# Training
All . .
Training
MuleSoft
All types Q Search X m a2 =
Training

My applications

& Connector f Al
Public Portal @

American Flights APl Connector American Flights API



16. Review the public portal that opens in a new browser tab.
17. Look at the URL for the public portal.

) Design Center X ) Anypoint Exchange X / @ Anypoint Exchange X MuleSoft

(Z | & Secure | https://anypoint.mulesoft.com/exchange/portals/training-100/ QA W

f Customize

Welcome to your developer portal!

Build your application network faster! Get started with powerful tools, intuitive interface, and
best in class documentation experience.

All types

2 Search

American Flights API

18. Click your American Flights APl and review the auto-generated public API portal.

€ Assets list ) ) N
American Flights API | vi v (2] AP Spec
American Flights API eviev Rate and review
API summary The American Flights APl is a system API for operations on the american table in the iraining databa
Supported operations
Types
* Getall flights
* Geta flight with a specific ID
Resources * Add a flight
¢ Delete a flight
Ilights * Update a flight
POST
HID}

APl instances

19. In the left-side navigation, click the POST method for the flights resource.
20. Review the body and response information.
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21. In the API Reference section, click Send; you should get a 201 response with the example data

returned from the mocking service.

& Assets list

@American Flights API | viv |t smiseec

American Flights

API Mocking Service v
APl summary /f[|g htS : pOSt https://mocksvc-proxy.anypoint.mulesoft.com/i
Types Parameters Headers Body
Request
Resources

/flights
Body
Type AmericanFligh
ype Americankight
f
Type Example
HID}
PINEEEICRE 271.27 ms Details v
"ID": "integer",
. & « B
DELETE
"message": "Flight added (but not
"destination": "string", real
APl instances "emptySeats": "integer", }
"plane"
"type": "string",
"totalSeats": "integer"

Customize the public portal

22. In the left-side navigation, click Assets list.
23. Click the Customize button.

el 4 Customize

Welcome to your developer portal!

Build your application network faster! Get started with powerful tools, intuitive interface, and
best in class documentation experience.




24,

25.
26.

27.
28.
29.

Change the text to Welcome to your MuleSoft Training portal!

E Discard changes < Done editing

‘ Welcome to your MuleSoft Training portal!

Choose file

Build your application network faster! Get started with powerful tools, Favicon
intuitive interface, and best in class documentation experience. S
oose hile
Background color
All types Q Search gs =
—_— B s
Text color
ST API
#FFFFFF
@ Text color (active]
American Flights API - #00A2DF
Welcome section
Hero image
mage-default.png Choose file
Text color
H#FFFFFF

Custom pages
+ Add new page

In the logo field, click Choose file.
In the file browser dialog box, navigate to the student files and locate the
MuleSoft_training_logo.png file in the resources folder and click Open.
Locate the new logo in the preview.
In the hero image field, click Choose file.
In the file browser dialog box, navigate to the student files and locate the banner.jpg file in the

resources folder and click Open.




30. Review the new logo and banner in the preview.

[l Discard changes < Done editing

Top bar
Logo

’ Welcome to your MuleSoft Training portal! ‘

MuleSoft_training_logo.png Choose file

Build your application network faster! Get started with powerful tools, Favicon
intuitive interface, and best in class documentation experience. Chonee il
oose Tlile

Background color

.;f;. IIIII!I #262728

Text color

All types Q Search X

D REST AP

H#FFFFFF
@ Text color [active)

American Flights API - #00A2DF

Welcome section

Hero image
banner.jpg Choose file
Text color

H#FFFFFF

Custom pages
+ Add new page
31. Change any colors that you want.
32. Click the Done editing button.
33. In the Publish changes dialog box, click Yes, publish; you should see your customized public
portal.

Explore the public portal as an external developer

34. In the browser, copy the URL for the public portal.

35. Open a new private or incognito window in your browser.




36. Navigate to the portal URL you copied; you should see the public portal (without the customize
button).

o000 Anypoint Exchange x

& Secure | https://anypoint.mulesoft.com/exchanc s/training-100/

Welcome to your MuleSoft Training portal!

Build your application network faster! Get started with powerful tools, intuitive interface,
best in class documentation experience.

All types 1 Search

®

American Flights AP!

37. Click the American Flights API.
38. Explore the API portal.
39. Make a call to one of the resource methods.

Note: As an anonymous user, you can make calls to an APl instance that uses the mocking
service but not managed APISs.

€ Assets list X i
@ American Flights API | v1 v
American
Flights API Mocking Service v
API summary /ftig hts - get https://mocksvc-proxy.anypoint.mulesoft.com/i
Types Parameters
Request
Resources GET /flights Query Show optional parameters
. parameters
/flights
Parameters
|
Gk Parameter Type Description
HID} .
Query parameters PO 260.37 ms Details
APl instances
destination string Possible values: SFO, LAX, C QB

(enum) LE

Response

Type application/json

|2oo|
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Module 4: Building APIs

Service
with APIs

At the end of this module, you should be able to:

e Use Anypoint Studio to build, run, and test Mule applications.
e Use a connector to connect to databases.

e Use the graphical DataWeave editor to transform data.

o Create RESTful interfaces for applications from RAML files.

e Connect APl interfaces to APl implementations.

@ MuleSoft



Walkthrough 4-1: Create a Mule application with Anypoint Studio

In this walkthrough, you build a Mule application. You will:

e Create a new Mule project with Anypoint Studio.

e Add a connector to receive requests at an endpoint.

e Set the message payload.

e Run a Mule application using the embedded Mule runtime.

e Make an HTTP request to the endpoint using Postman.

= v oo
[+ Package Explorer <> 8 wtraining—american—ws

GET localhost:8081/flights

v Qﬂtraining-american-ws
V [ src/main/app (Flows)

v training-american-ws.xml
|2 mule-app.properties @}
—>
=| mule-deploy.properties
E ploy.prop o Body L 2)

training-american-wsFlow

(2 src/main/api
(8 src/main/java HTTP Set Payload

» (# src/main/resources —
(8 src/main/wsd| PFEtty rav reviewv HTML s |
(8 src/test/java @
@ srctestjmunit » Error handling i il Fl lght 1 nfO

> (# src/test/resources

Create a Mule project

Open Anypoint Studio.
Select File > New > Mule Project.

In the New Mule Project dialog box, set the Project Name to training-american-ws.

i .

Ensure the Runtime is set to the latest version of Mule.

New Mule Project

Project Settings

Create a Mule project in the workspace or in an external location.

Project Name: ‘training-american-ws

Runtime

Mule Server 3.9.0 EE & [iy

Compatibility: &» = CloudHub & = On Premises

®

5. Click Finish.

@ MuleSoft
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Create an HTTP connector endpoint to receive requests

6. In the Mule Palette, select the Connectors tab.

= Mule Palette = B8
Q O o)
Connectors

R _@_

IMAP

@ InAC

7. Drag an HTTP connector from the Mule Palette to the canvas.

®

training-american-wsFlow

» Error handling

8. Double-click the HTTP endpoint.
9. Inthe HTTP Properties view that opens at the bottom of the window, click the Add button next to

connector configuration.

3 HTTP E—_: Problems

o Attribute 'config-ref' is required

General
Display Name: HTTP
Advanced
Notes General Settings
Metadata Connector Configuration: ---- Create a new configuration ---- % &k

Basic Settings
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10. In the Global Element Properties dialog box, look at the default values and click OK.

Global Element Properties

HTTP Listener Configuration

Create reusable HTTP listener

General TLS/SSL Notes

Generic
Name: HTTP_Listener_Configuration
URL Configuration
Protocol: (o) HTTP (Default) [ ) HTTPS
Host: All Interfaces [0.0.0.0] (Default) v
Port: 8081
Base Path:

Threading Profile Settings

NAfina thrandina~ nrafila lhahauiae

@ Cancel OK

11. In the HTTP properties view, set the path to /flights.
12. Set the allowed methods to GET.

Basic Settings

Path: [flights
Allowed Methods: GET

13. Click the Apply Changes button; the errors in the Problems view should disappear.

@ HTTP ¢ [2] Problems L‘n:_'*] B @ =0
Input Output SEEVESUSSES
I General
Q
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Display data

14. In the Mule Palette, select the Transformers tab.

= Mule Palette rﬂ APl Sync - 0
a Ao
Transformers

«

Serializable to Byte Array

e

Session Variable -

I @ Set Payload (+)
String to Byte Array n |

@ QtrinA +tA Email -

15. Drag a Set Payload transformer from the Mule Palette into the process section of the flow.

training-american-wsFlow

¥ Error handling

Configure the Set Payload transformer

16. In the Set Payload properties view, set the value field to Flight info.

= Set Payload [#7 Problems

) There are no errors.

General

Display Name: | Set Payload
Notes
Metadata Settings

Value: Flight info
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17. Click the Configuration XML link at the bottom of the canvas and examine the corresponding
XML.

v *training-american-ws

1 <?xml version="1.0" encoding="UTF-8"7>

2

3= <mule xmlns:http="http://www.mulesoft.org/schema/mule/http" xmlns="http://www.mulesoft.or
4 xmlns:spring="http://www.springframework.org/schema/beans"

5 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

6 xsi:schemalocation="http://www.springframework.org/schema/beans http://www.springfram
7

http://www.mulesoft.org/schema/mule/core http://www.mulesoft.org/schema/mule/core/current
& http://www.mulesoft.org/schema/mule/http http://www.mulesoft.org/schema/mule/http/current
9 <http:listener-config name="HTTP_Listener_Configuration"” host="0.0.0.0" port="8081" d
10= <flow name="training-american-wsFlow">
11 <http:listener config-ref="HTTP_Listener_Configuration" path="/flights" allowedMe
12 <set-payload value="Flight info
13 " doc:name="Set Payload"/>
14 </flow>
15 </mule>

18. Click the Message Flow link to return to the canvas.
19. Click the Save button or press Cmd+S or Ctrl+S.

Run the application
20. Right-click in the canvas and select Run project training-american-ws.

™ Run project training-american-ws N
“# Debug project training-american-ws

Undo
Redo

2. Delete




21. Watch the Console view; it should display information letting you know that both the Mule
runtime and the training-american-ws application started.

€3 Mule Properties [2 Problems B Console &b &EHE B0 0

training-american-ws [Mule Applications] /Library/Java/JavaVirtualMachines/jdk1.8.0_45.jdk/Contents/Home/bin/java (Jul 25, 2017, 9:34:22 AM)
bttt bbb bbb
+ Mule is up and kicking (every 5000ms) +
B L B B B o

INFO 2017-07-25 09:34:32,364 [main] org.mule.module.launcher.StartupSummaryDeploymentListener:
% 3 3k 3k % ok ok ok 3k ok ok ok 3k 3k ok ok ok ok ok ok 3k ok ok ok 3k dk ok ok 3k ok ok ok % dk Kk ok 3k 3k ok ok 3k ok ok ok ok ok 3k %k ok ok 3k kK ok ok ok ok ok ok 3k ok ok ok kK

* - - + DOMAIN + - - *¥ - - + STATUS + - - *
3% 3k 3k ok %k ok ok ok ok ok 3k 3k 3K 3K 3 3 3% 3% 3 3k 3 3k 3k 3k ok ok ok ok ok ok ok ok ok ok K 3k K K 3k k% 3k ok 3k 3k 3k 3k ok ok ok ok ok ok ok ok 3k 3k 3K 3K %K % % 3% % % % % % %
* default * DEPLOYED *

% ok 3k ok ok ok ok ok ok ok ok ok 3k ok ok ok o o ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Rk ok ok ok

% 3k ok ok ok ok ok ok ok ok ok ok 3k dk ok k k k k ok ok ok ok ok ok ok ok ok ok ok dk ok ko ko k3 ok ok ok ok ok ok ok ok ok ok ok Bk dk ko ko ok k ok ok ok ok ok ok ok ok ok ok ok ok dk dk k3 3k 3 ok ok ok ok ok ok ok ok ok ok ok ok ok kK

* - - + APPLICATION + - - * - - + DOMAIN + - - * - - 4+ STATUS + - - *
e 3 3k 3k ok ok ok ok ok ok sk ok 3k ok ok ok ok ke dk ok ok 3k ok ok ok ok ok ok ok ok ok ok 3k ok ok sk ok 3k ke ok 3k ok dk sk ok 3k ok ok ok ok ok ok ok ok 3k ok ok ok ok ok ok ok ke ok ok K ok sk ok ok k Sk 3k 3k ko sk ok ok ok ok ok 3k ok ok ok ok dk ok ok ok ok ok ok ok ok ok K
* training-american-ws * default * DEPLOYED *

% 3 3k ok 3k ok ok ok 3k ok ok ok %k 3k ok ok ok 3k ok ok ok 3k 3k ok ok ok 3k ok ok ok 3k ok ok ok ok ok ok %k 3k ok ok ok 3k ok ok ok 3k 3k ok ok ok 3k ok ok ok 3k ok ok 3k 3k ok ok ok 3k ok ok ok 3k ok ok ok 3k ok ok %k 3k ok ok ok 3k o ok ok 3k 3k ok ok ok 3 ok ok ok ok ok ok ok ok ok ok ok

Test the application

22. Return to Postman.
23. Make sure the method is set to GET and that no headers or body are set for the request.
24. Make a GET request to http://localhost:8081/flights; you should see Flight info displayed.

GET localhost:8081/flights Params Save

Body kie {eaders (2) Test Status: 200 0K Time: 64 ms

Pretty Raw Preview HTML )

i 1 |Flight info

25. Return to Anypoint Studio.
26. Right-click in the canvas and select Stop project training-american-ws.

[J Stop project training-american-ws N

Undo
Redo

2. Delete




Walkthrough 4-2: Connect to data (MySQL database)

In this walkthrough, you connect to a database and retrieve data from a table that contains flight
information. You will:

e Add a Database connector endpoint.

e Configure a Database connector that connects to a MySQL database (or optionally an in-
memory Derby database if you do not have access to port 3306).

e Configure the Database endpoint to use that Database connector.

e Write a query to select data from a table in the database.

ining- rican-wsFl
training-american-wsFlow http://localhost:8081/flights Params Save

GET
_—
@5} _ @) Body @ Status: 2000K  Time: 847 ms
A

HTTP Database s ‘ view | [HTME =
a 1 &6 sr java.util.LinkedList )S1J°&"  xpw sr Sorg.mule.util
.CaseInsensitiveHashMapéé66gEe Xpw 7@ t planeTypet
B 2 Boeing 787t code2t 000lt
a 3 totalSeatssr java.lang.Integer 4668 I valuexr java.lang.Numberééé 66 xp &t

toAirportt LAXt takeOffDatesr
» Error handling 4 | java.sql.Date @Fh?5f&  xr java.util
- .Datehijé KYt XpwW RA S xt fromAirportt MUAt pricesq ~

Locate database information

1. Return to the course snippets.ixt file and locate the MySQL and Derby database information.

* MySQL database
db.host = mudb.mulesoft-training.com

db.port = 3306

db.user = mule

db.password = mule

db.database = training

American table: american

American table version2: flights

Account table: accounts

Account list URL: http://mu.mulesoft-training.com/essentials/accounts/show
or http://localhost:9090/essentials/accounts/show.html

* Derby database

Note: The database information you see may be different than what is shown here; the values in
the snippets file differ for instructor-led and self-study training classes.

Add a Database connector endpoint

2. Return to Anypoint Studio.
3. Right-click the Set Payload message processor and select Delete.
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4. In the Mule Palette, select the Connectors tab.
5. Drag a Database connector to the process section of the flow.

training-american-wsFlow

(e)—(g}

HTTP Database

» Error handling

Option 1: Configure a MySQL Database connector (if you have access to port 3306)

6. Double-click the Database endpoint.
7. In the Database properties view, click the Add button next to connector configuration.

g Database E:' Problems & console

o Attribute 'config-ref' is required

General
Display Name: Database
Advanced
Notes Basic Settings
Connector configuration: 8 ¢ g
Operation: ---- Select an operation ---- v

8. In the Choose Global Type dialog box, select Connector Configuration > MySQL Configuration
and click OK.

Choose Global Type

Choose the type of global element to create.

Filter: Q

¥ {& Connector Configuration
§ Derby Configuration
= Generic Database Configuration
g MySQL Configuration
= Oracle Configuration
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9. In the Global Element Properties dialog box, set the server, port, user, password, and database
values to the values listed in the course snippets.txt file.
10. Under Required dependencies, click the Add File button next to MySQL Driver.
11. Navigate to the student files folder, select the MySQL JAR file located in the jars folder, and
click Open.
Global Element Properties

MySQL Configuration

MySQL configuration information.

General Advanced Reconnection Notes
Generic

Name: MySQL_Configuration
General

‘e ) Database configuration parameters

Host: mudb.mulesoft-training.com

Port: 3306

User: mule

Password: eeee | Show password
Database: training

") Configure via spring-bean

<

DataSource Reference: ---- Create a new configuration ----

") Database URL
URL:

Required dependencies

@ MySQL Driver (src/mai...tor-java-5.0.8-bin.jar) Modify

@ Test Connection... Cancel OK




12. Back in the Global Element Properties dialog box, click the Test Connection button; you should

get a successful test dialog box.

Note: Make sure the connection succeeds before proceeding.

Test connection

' Test connection successful
.

OK

Note: If the connectivity test fails, make sure you are not behind a firewall restricting access to
port 3306. If you cannot access port 3306, use the instructions in the next section for option 2.

13. Click OK to close the dialog box.
14. Click OK to close the Global Element Properties dialog box.

Option 2: Configure a Derby Database connector (if no access to port 3306)

15. In a command-line interface, use the cd command to navigate to the folder containing the jars
folder of the student files.
16. Run the mulesoft-training-services.jar file.

java -jar mulesoft-training-services-X.X.X.jar

Note: Replace X.X.X with the version of the JAR file, for example 1.5.0.

Note: The application uses ports 1527, 9090, 9091, and 61616. If any of these ports are already
in use, you can change them when you start the application as shown in the following code.

java -jar mulesoft-training-services-X.X.X.jar --database.port=1530 --

ws.port=9092 --spring.activemq.broker-url=tcp://localhost:61617 --

server.port=9193




17. Look at the output and make sure all the services started.

1. java

Message Broker started

American database started

American flights database ready

Delta flights web service started A
- Order web service started

- Accounts REST API published

- American flights API published

- Banking REST API published

IMS API published

United flights web service started

|

MuleSoft Training Services - Press CTRL-C to terminate this application

Welcome page

American database URL
American REST API
American REST API RAML
United REST service
Delta SOAP service
Delta SOAP WSDL

Order SOAP service
Order SOAP WSDL
Accounts API

Accounts form

IMS broker URL

JIMS form

Banking API

Banking API RAML

http://1localhost:9090
jdbc:derby://1localhost:1527/memory:training
http://localhost:9090/essentials/american/flights
http://localhost:9090/essentials/american/flights-api.raml
http://localhost:9090/essentials/united/flights
http://localhost:9191/essentials/delta
http://localhost:9191/essentials/delta?wsdl
http://localhost:9191/advanced/orders
http://localhost:9191/advanced/orders?wsdl
http://localhost:9090/essentials/accounts/api
http://localhost:9090/essentials/accounts/show. html
tecp://localhost:61616 (topic name: apessentials)
http://localhost:9090/essentials/jmsform.html
http://localhost:9090/api/. ..
http://localhost:9090/api/banking-api.raml

I
Note: When you want to stop the application, return to this window and press Ctrl+C.

18. In the computer's file explorer, return to the student files folder and locate the derbyclient.jar file
in the jars folder.

v jars

2 activemg-all-5.6.0.jar
derbyclient-10.12.1.1.jar

mulesoft-training-services-1.5.0.jar

mysql-connector-java-5.1.18.jar

6 b

19. Copy and paste or drag this JAR file into the src/main/app/lib folder of the project in Anypoint
Studio.

v E‘Htraining-american-ws

V 5% src/main/app (Flows)
training-american-ws.xml
mule-app.properties
mule-deploy.properties
v £ lib

|=| derbyclient-10.12.1.1.jar

iy
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20. Right-click the JAR file and select Build Path > Add to Build Path; you should now see the JAR
file in the project's Referenced Libraries.
Vﬂtraining-american-ws
V =, Referenced Libraries
> @ derbyclient-10.12.1.1.jar

¥ (g src/main/app (Flows)
training-american-ws.xml

21. Double-click the Database endpoint in the canvas.
22. In the Database properties view, click the Add button next to connector configuration.

23. In the Choose Global Type dialog box, select Connector Configuration > Derby Configuration
and click OK.

Choose Global Type
Choose Global Type

Choose the type of global element to create.

Filter:  Q

¥ (& Connector Configuration
g Derby Configuration
% Generic Database Configuration
% MySQL Configuration
= Oracle Configuration

24. In the Global Element Properties dialog box, select Configure via spring-bean.
25. Click the Add button next to DataSource Reference.

Global Element Properties

Derby Configuration

€3 This element must have all attributes for one of sets: [user] or [dataSource-ref] or [url]

General Advanced Reconnection Notes
Generic
Name: Derby_Configuration
General
" Database configuration parameters

User:

Password: " | Show password

"o Configure via spring-bean

DataSource Reference: ~ ---- Create a new configuration ---- ¢ &

@ Test Connection... Cancel OK
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26. On the Bean page of the Global Element Properties dialog box, set the ID and name to
DerbyDB.

Global Element Properties

Bean

Defines a single bean.

General Advanced Notes
Generic

ID: DerbyDB
Name:  DerbyDB

Class: & ':J\
Parent: ---- Create a new configuration ---- S
Scope: -- Empty -- s

Bean Subelements

g v

@ Cancel OK

27. Click the Browse for Java class button next to class.
28. In the Class browser dialog box, start typing StandardDataSource and select the matching item
for StandardDataSource — org.enhydra.jdbc.standard.
Class browser

Select entries: A

| standarddata Q)

Matching items:

( standardDataSource - org.enhydra.jdbc.standard

I org.enhydra.jdbc.standard - /Users/jeanette.stal...6.0.0.201605131244/mule/lib/opt/xapool-1.5.0.jar

® Cancel OK

29. Click OK.
30. On the Bean page of the Global Element Properties dialog box, click the Add button under Bean

Subelements and select Add Property.
31. In the Property dialog box, set the following values:

e Name: driverName

e Value: org.apache.derby.jdbc.ClientDriver

Note: You can copy this value from the course snippets.txt file.

) Mulesoft



32. Click Finish.
33. Click the Add button under Bean Subelements again and select Add Property.
34. In the Property dialog box, set the following values:

e Name: url

e Value: jdbc:derby://localhost:1527/memory:training
Note: You can copy this value from the course snippets.txt file.

Note: If you changed the database port when you started the mulesoft-training-services
application, be sure to use the new value here.

35. Click Finish.
36. On the Bean page of the Global Element Properties dialog box, click OK.

Global Element Properties

Bean

Defines a single bean.

General Advanced Notes
Generic

ID: DerbyDB
Name: DerbyDB

Class: org.enhydra.jdbc.standard.StandardDataSource g Q
Parent: ---- Create a new configuration ---- <
Scope: -- Empty -- s

Bean Subelements

F =R
<% spring:property name=driverName, value=org.apache.derby.jdbc.ClientDriver
<% spring:property name=url, value=jdbc:derby://localhost:1527/memory:training

@ Cancel OK

37. On the Derby Configuration page of the Global Element Properties dialog box, click Test
Connection; you should get a successful test dialog box.

Note: Make sure the connection succeeds before proceeding.

Test connection

1 Test connection successful

@ MuleSoft
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38. Click OK to close the dialog box.
39. Click OK to close the Global Element Properties dialog box.

Write a query to return all flights

40. In the Database properties view, set the operation to Select.
41. Add a query to select all records from the american table.

SELECT *
FROM american
§ Database ';{),_ Problems & Console (& .E @ = B8
@ There are no errors.
General Basic Settings
Advanced Connector configuration: = MySQL_Configuration S A
Notes Operation: Select | v
[ Streaming
Query

<

Type: Parameterized

Parameterized guery:

SELECT *
FROM american

Test the application

42. Run the project.
43. In the Save and launch dialog box, select Always save resources before launching and click

OK.

Save and Launch

Select resources to save:

v v training-american-ws.xml

k Select All Deselect All

| Always save resources before launching

® Cancel OK
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44. Watch the console, and wait for the application to start.
45. Once it has started, return to Postman.
46. In Postman, make another request to http://localhost:8081/flights; you should get some garbled

plain text displayed — the tool's best representation of Java objects.

GET http://localhost:8081/flights Params Save

Body Cookies Headers (2) Tests Status: 200 0K Time: 847 ms

Pretty ~ Raw  Preview HTML = I

B 1 |66 sr java.util.lLinkedList )S]1°&"  xpw sr Sorg.mule.util
.CaseInsensitiveHashMapé@e6gES Xpw 7@ t planeTypet
B 2 Boeing 787t code2t 0001t
8 3 | totalSeatssr java.lang.Integer .668 I valuexr java.lang.Number@éé 666 xp &t
toAirportt LAXt takeOffDatesr
4 |java.sql.Date Fh?5f&  xr java.util
— .Datenij& KYt XpW RA $ xt  fromAirportt MUAt pricesqg ~

47. Return to Anypoint Studio.

48. Stop the project.




Walkthrough 4-3: Transform data

In this walkthrough, you transform and display the account data into JSON. You will:

e Use the Object to JSON transformer.
e Replace it with a Transform Message component.

o Use the DataWeave visual mapper to change the response to a different JSON structure.

¥ Transform Message [#2 Problems & console a2 @ = O
Q Q Output Payload v =4 /° [ [E] 1 3 | Preview
’ ’ L
VPayload : List<Map> ® ® Vliist<Json> {
. : "ID": 1
toAirport : Strin L] L] ID : Integer ’
P 7 7 "code": "4334fdss",
code2 : Siring L] L] code : String "price": 799,
"departureDate": "2016-10-21",
code1 : String L] L] price : Integer "origin": "SFO",

"destination": "ORD",

price : Short [ ] L ] departureDate : Siring "emptySeats": 1,
takeOffDate : Date @ ] origin : String plane”: { .
"type": "Boeing 747",

ID : Integer L] ° destination : String "totalSeats": 345

}
fromAirport : String ® L] emptySeats : /nfeger 3}
airlineName : String Vplane : Json ]
planeType : String @ [ ] type : String

{ ] totalSeats : Integer
Context | payload

Add an Object to JSON transformer

1. In the Mule Palette, select the Transformers tab.
2. Drag an Object to JSON transformer from the Mule Palette and drop it after the Database
endpoint.

training-american-wsFlow

(@8- (8)—{=

HTTP Database Object to JSON

@

¥ Error handling

Test the application

3. Run the project.
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4. In Postman, send the same request; you should see the American flight data represented as

JSON.
Body Cookies Headers (3) Tests Status: 200 0K Time: 878 ms
Pretty =~ Raw  Preview JSON v = Q
2~ {
3 "planeType": "Boeing 787",
4 "code2": "0001",
5 "totalSeats": 200,
6 "toAirport": "LAX",
7 "takeOffDate": "2016-01-20",
8 "fromAirport": "MUA",
9 "price": 541,
10 "airlineName": "American Airlines",
11 "seatsAvailable": 0,
12 "Ip": 1,
13 "codel": "rree"
14 1,
15+ {
16 "planeType": "Boeing 747",
17 "code?": "0123".

Note: If you are using the local Derby database, the properties will be uppercase instead.

Review the data structure to be returned by the American flights API

Return to your American Flights APl in Exchange.
Look at the example data returned for the /flights GET method.

PAONOl @ 685.21 ms Details v/

L« H
Array[2]
-0: {
"Ip": 1

"code": "ER38sd"
"price'": 400
"departureDate": "2017/07/26"
"origin": "CLE"
"destination": "SFO"
"emptySeats": 0
="plane": {
"type": "Boeing 737"
"totalSeats": 150

-1: {
"ID": 2
"radal's WERARS M

7. Notice that the structure of the JSON being returned by the Mule application does not match this
JSON.
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Add a Transform Message component

8. Return to Anypoint Studio and stop the project.
9. Right-click the Object to JSON transformer and select Delete.
10. In the Mule Palette, select the Components tab.

= Mule Palette rﬂ API Sync - a
Q o 2 &
Components
"m-
i

+
Transform Message en

@ Validate .ISON Schema Y

11. Drag a Transform Message component from the Mule Palette and drop it after the Database
endpoint.

training-american-wsFlow

OO0

HTTP Database Transform
Message

@

¥ Error handling

Review metadata for the transformation input

12. Double-click the Transform Message component in the canvas.




13. In the Transform Message properties view, look at the input section and review the payload
metadata; it should match the data returned by the Database endpoint.

y 1=REG =
&/ Transform Message E; Problems &) Console l.‘dJ ? 8
Q Q Output Payload v = # [ [FO [0 ] Preview
. K . q 1=%dw 1.0
¥ Payload : List<Map> Unknown Define metadata 2 %output application/java
. . _J’ -
toAirport : Strin
P g 18 {
code2 : String 5}

code1 : String
price : Short

takeOffDate : Date

Context

Add metadata for the transformation output

14. Click the Define metadata link in the output section.

15. In the Select metadata type dialog box, click the Add button.

16. In the Create new type dialog box, set the type id to american_flights_json.
17. Click Create type.

18. Back in the Set metadata type dialog box, set the type to JSON.

19. Change the Schema selection to Example.

Select metadata type

o The selected example file does not exist

oe Add 3§ Delete Refresh

Q | Details
V User Defined Type JSON o
american_flights_json : String
Type Id
Example ]

| Wrap element in a collection

Close

20. Click the browse button and navigate to the course student files.
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21. Select american-flights-example.json in the examples folder and click Open; you should see the
example data for the metadata type.
[ JSK )

Select metadata type

Choose metadata type from tree and click Select

oe Add 3 Delete Refresh

Q | Details
¥ User Defined Type  JSON
american_flights_json : String
Type Id
Example B l/Users/jeanette.stalIons/GoogIe Drive/Sh‘ ..
ID : Integer
code : String

departureDate : String

destination : String

emptySeats : Integer

origin : String

Vplane : Json

totalSeats : Integer
type : String

price : Integer

| Wrap element in a collection

Close

22. Click Select; you should now see output metadata in the output section of the Transform
Message properties view.

y - =]
&/ Transform Message [#] Problems B console <& B @ g
Q Q Output Payload v = #° [ [0 1 Preview
v . vii 1= %dw 1.0
Payload : List<Map> List<Json> 2 %output application/json
toAirport : String ID : Integer i E"
code2 : String code : String 5}
code1 : String price : Integer
price : Short departureDate : String
takeOffDate : Date origin : String

destination : String
Context
amntuSQaate « Infenar
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Create the transformation

23. Map fields with the same names by dragging them from the input section and dropping them on
the corresponding field in the output section.

e IDtolID
e price to price

o totalSeats to plane > totalSeats

&% Transform Message Lf:' Problems &) Console
Q Q

code1 : String ® Vliist<Json>

price : Short ® ® ID : Integer
takeOffDate : Date code : String

ID : Integer ® [ ] price : Integer
fromAirport : String departureDate : String
airlineName : String origin : String

planeType : String destination : String

seatsAvailable : Short emptySeats : Integer
totalSeats : Short ® Vplane : Json
Flow Variables type : String

® totalSeats : /Integer
Context

24. Map fields with different names by dragging them from the input section and dropping them on
the corresponding field in the output section.

e toAirport to destination

o takeOffDate to departureDate
o fromAirport to origin

e seatsAvailable to emptySeats

e planeType to plane > type
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25. Concatenate two fields by dragging them from the input section and dropping them on the same
field in the output section.

e code1 to code

e code2 to code

& Transform Message E} Problems & Console @ [‘ﬁ‘] 2= 0
Q Q Output Payload v =4 #° [ [B] I ] Preview
. . 1= %dw 1.0
V¥ Payload : List<Map> [} ® Vlist<Json> 2 %output application/json
. . 3 ---
toAirport : Sirin [ ] L] ID : Integer
P 9 il 4= payload map ((payload@l , indexOfPayload@l) -> {
code2 : String . * code : String 5 ID: payload@l.ID,
6 code: payload@l.codel ++ payload@l.code2,
code1 : Siring [ L price : Infeger 7 price: payload@l.price as :number,
L d e 8 departureDate: payload@l.takeOffDate as :string,
price : Short [ ] ] epartureDate : Siring 9 origin: payloadol.fromAirport,
takeOffDate : Date L] L] origin : String 10 destination: payload0l.toAi r'por"t,
11 emptySeats: payload@l.seatsAvailable as :number,
ID : Integer [ ] [ ] destination : String 12 plane: {
. . 13 type: payload@l.planeType,
fromAirport : String L] L] emptySeats : /nteger 14 totalSeats: payloaddl.totalSeats as :number
- . 15 }
. v .

airlineName : String plane : Json 15 D
planeType : String [ ] ] type : String
seatsAvailable : Short [ ] [ ] totalSeats : Integer
totalSeats : Short [ ]

Flow Variabhles

Context

Add sample data

26. Click the Preview button in the output section.
27. In the preview section, click the Create required sample data to execute preview link.

Output Payload v = / 0 [ O 3  Preview
10 %dw 1.0
2 %output application/json
3 -

4= payload map ((payloaddl , indexOfPayloaddl) -> {
ID: payload®1.1D,

code: payload®dl.codel ++ payload®l.code2,
price: payload@l.price as :number,
departureDate: payload®l.takeOffDate as :string
origin: payload@l.fromAirport,

10 destination: payload@l.toAirport,

11 emptySeats: pavloaddl.seatsAvailable as :number

Lee~Nowunm

Create required sample data to execute preview
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28. Look at the input section, you should see a new tab called payload with sample data generated

from the input metadata.

29. Look at the output section, you should see a sample response for the transformation.

& Transform Message

G= list_map.dwl

%dw 1.0 P

%output application/java

o [

[ s
toAirport: "??277",
code2: "?77?", °
codel: "?777",
price: 1, ®
takeOffDate: 12003-10-011,
ID: 1, L4
fromAirport: "??77?", .
airlineName: "?7?7?7?",
planeType: "??77?", °
seatsAvailable: 1,
totalSeats: 1

1]

[ ]
Context |payload 2%

30. In the input section, replace all the 7?77 with sample values.

[:': Problems & Console

Q

® VlList<Json>

] ID : Integer

] code : Siring

L] price : Integer

L] departureDate : S1ring
[ ] origin : String

L] destination : Sring

] emptySeats : Inicger

Vplane : Json
[ ] type : String

L] totalSeats : /nteger

Output Payload v =4 # [

L

]

{

3

B> =0

[0 M 3

"ID": 1,
"code": "???7?77777",

"price": 1,
"departureDate": "2003-10-01",
"origin": "??272?7",
"destination": "??7??",
"emptySeats": 1,
"plane": {
"type": "?2?727?2",
"totalSeats": 1
}

31. Look at the output section, you should see the sample values in the transformed data.

&/ Transform Message

G= list_map.dwl

%dw 1.0 ®

%output application/java

- [ ]

[{
toAirport: "ORD", [
code2: "fdss", ®
codel: "4334",
price: 799, [ ]
takeOffDate: 12016-10-211,
ID: 1, 4
fromAirport: "SFO",
airlineName: "american", *
planeType: "Boeing 747", g
seatsAvailable: 1,
totalSeats: 345

1]

[ ]
Context |payload &2
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E Problems & Console

Q

® Vlist<Json>

[ ] ID : Integer

] code : String

® price : Integer

[ ] departureDate : S1ring
] origin : String

® destination : String

L] emptySeats : /ntcger

Vplane : Json

L ] type : Siring

L] totalSeats : /nteger

Output Payload v = # [

L

1

{

}

[EEI

[F0 M

"ID": 1,

"code": "4334fdss",

"price": 799,

"departureDate": "2016-10-21",
"origin": "SFO",
"destination": "ORD",
"emptySeats": 1,

"plane": {
"type": "Boeing 747",
"totalSeats": 345

}

?

=

]




Test the application

32. Run the project.
33. In Postman, make another request to http://localhost:8081/flights; you should see all the flight

data as JSON again but now with a different structure.

Body Cookies Headers (3) Tests Status: 200 0K Time: 1689 ms
Pretty Raw Preview JSON v 5 Q
1-|(C
2+ {
3 "ID": 1,
4 "code": "rree@00l",
5 "price": 541,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10~ "plane": {
11 "type": "Boeing 787",
12 "totalSeats": 200
13 }
14 1,
15~ {
16 "ID": 2,
17 "code" s "eafdn123"

Try to retrieve information about a specific flight

34. Add a URI parameter to the URL to make a request to http://localhost:8081/flights/3; you should
get a 404 response with a no listener or resource not found message.

GET Vv http://localhost:8081/flights/3 Params m Save Vv

Body Cookies Headers (2) Tests Status: 404 Not Found  Time: 7ms  Size: 127B
Pretty Raw Preview

No listener for endpoint: /flights/3

35. Return to Anypoint Studio.
36. Look at the console; you should get a no listener found for request (GET)/flights/3.
37. Stop the project.
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Walkthrough 4-4: Create a RESTFul interface for a Mule

application

In this walkthrough, you continue to create a RESTful interface for the application. You will:

e Route based on path.

e Add a URI parameter to a new HTTP Listener endpoint path.

e Route based on HTTP method.

Basic Settings

Path: [flights/{ID}
Allowed Methods: GET

Basic Settings

Path: [flights
Allowed Methods: POST

getFlightsByIDFlow

(&—(&r—®

Copy_of HTTP Copy_of_Database Copy_of_Transform

Message

@

Make a copy of the existing flow

Return to training-american-ws.xml.

Click the flow in the canvas to select it.

A

v *training-american-ws

training-american-wsFlow

®)—(e)— )

HTTP Database Transform

Message

@

¥ Error handling

Copy_of_training-american-wsFlow

& —E—©

Copy_of HTTP Copy_of_Database Copy_of_Transform

Message

@

¥ Error handling

) Mulesoft

postFlightFlow

OO

HTTP Set Payload

@

From the main menu bar, select Edit > Copy.
Click in the canvas beneath the flow and select Edit > Paste.



Rename the flows

5. Double-click the name of the first flow.
6. Inthe Properties view, change its name to getFlightsFlow.
7. Change the name of the second flow to getFlightsByIDFlow.

getFlightsByIDFlow

@ —(E—®

Copy_of_ HTTP Copy_of_Database Copy_of_Transform
Message

@

» Error handling

Note: If you want, change the name of the message source and message processors.

Specify a URI parameter for the new HTTP Listener endpoint

8. Double-click the HTTP Listener endpoint in getFlightsBylDFlow.
9. Change the path to have a URI parameter called ID.

Basic Settings

Path: [flights/{ID}

Allowed Methods: GET

Modify the Database endpoint

10. Double-click the Database endpoint in getFlightsBylDFlow.
11. Modify the query WHERE clause, to select flights with the ID equal to 1.

SELECT *
FROM american
WHERE ID = 1

Test the application

12. Run the project.
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13. In Postman, make another request to http://localhost:8081/flights/3; you should see details for
the flight with an ID of 1.

GET Vv localhost:8081/flights/3 Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 Time: 1647 ms
Pretty Raw Preview JSON v = Q
1-1(C
2~ {
3 "ID": 1,
4 "code": "rree@ool",
5 "price": 541,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10~ "plane": {
11 "type": "Boeing 787",
12 "totalSeats": 200
13 }
14 !
15 |]

Modify the database query to use the URI parameter

14. Return to the course snippets.ixt file and copy the SQL expression for American Flights API.
15. Return to Anypoint Studio and stop the project.
16. In the Database properties view, replace the existing WHERE clause with the value you copied.

SELECT *
FROM american
WHERE ID = #[message.inboundProperties.'http.uri.params’'.ID]

Note: You learn about reading and writing properties and variables in a later module in the
Development Fundamentals course.

Test the application

17. Run the project.




18. In Postman, make another request to http://localhost:8081/flights/3; you should now see the info
for the flight with an ID of 3.

GET localhost:8081/flights/3 Params Save

Body Cookies Headers (3) Tests Status: 2000K  Time: 1645 ms
Pretty Raw Preview JSON =) ] Q
1-[C
2~ {
3 "ID": 3,
4 "code": "ffee@192",
5 "price": 300,
6 "departureDate”: "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination”: "LAX",
9 "emptySeats": @,
10 ~ "plane": {
11 "type": "Boeing 777",
12 "totalSeats”: 300
13 ¥
14 }
15 |]

19. Return to Anypoint Studio and stop the project.

Make a new flow to handle post requests

20. In the Mule Palette, select the Connectors tab.

21. Drag out an HTTP connector from the Mule Palette and drop it in the canvas below the two
existing flows.

22. Change the name of the flow to postFlightFlow.

23. Double-click the HTTP Listener endpoint.

24.In the HTTP properties view, set the path to /flights and the allowed methods to POST.

Basic Settings

Path: [flights
Allowed Methods: POST

25. In the Mule Palette, select the Transformers tab.
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26. Drag out a Set Payload transformer from the Mule Palette and drop it in the process section of
the flow.

postFlightFlow

» Error handling

27. Double-click the Set Payload processor.
28. Return to the course snippets.ixt file and copy the American Flights API - /flights POST

response example.

{"message": "Flight added (but not really)"}

29. Return to Anypoint Studio and in the Set Payload properties view, set value to the value you
copied.

= Set Payload E Problems & Console

) There are no errors.

General

Display Name: Set Payload
Notes
Metadata Settings

Value: {"message": "Flight added (but not really)"}

Note: This flow is just a stub. For it to really work and add data to the database, you would need
to add logic to insert the request data to the database.

Test the application

30. Run the project.
31. In Postman, change the request type from GET to POST.
32. Remove the URI parameter from the request URL: http://localhost:8081/flights.
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33. Send the request; you should now see the message the flight was added — even though you did

not send any flight data to add.

POST http://localhost:8081/flights/ Params
Body Cookies Headers (2) Tests
Pretty Raw Preview HTML ™ =)

i 1 |{"message": "Flight added (but not really)"}

34. Return to Anypoint Studio and stop the project.

Send Save

Status: 200 0K Time: 156 ms

]_—j




Walkthrough 4-5: Use Anypoint Studio to create a RESTFul API
interface from a RAML file

In this walkthrough, you generate a RESTful interface from the RAML file. You will:

¢ Add Anypoint Platform credentials to Anypoint Studio.
e Import an API from Design Center into an Anypoint Studio project.
o Use APIkit to generate a RESTful web service interface from an API.

e Testa web service using Postman.

o 1

I+ Package Explorer % v=0 v training-american-ws v american-flights-api
v Iatraining-american-ws
» mi, Referenced Libraries american-flights-api-main get:/flights:american-flights-api-config

¥ (2 src/main/app (Flows)
M american-flights-api.xml /I
— . =)
M training-american-ws.xml @)’ L))
a2

|=| mule-app.properties

()

|Z| mule-deploy.properties HTTP APIkit Router Set Payload
£ lib
¥ (% src/main/api » Error handling
F_-} american-flights-api.raml @
> H% examples get:/flights/{ID}:american-flights-api-config

- )
» {2 exchange_modules Error handling

(*® src/main/java

» (8 src/main/resources
(8 src/main/wsd|
(8 src/test/java

m . Reference
(£ src/test/munit Exception Strategy
> (# src/test/resources

()

Set Payload

¥ Error handling

Add Anypoint Platform credentials to Anypoint Studio

1. In Anypoint Studio, right-click training-american-ws and select Anypoint Platform > Configure
Credentials.
In the Authentication page of the Preferences dialog box, click the Add button.
In the Anypoint Platform Sign In dialog box, enter your username & password and click Sign In.

» General —| User logil
» Ant Authenti(

¥ Anypoint Studio Usernam  Standard authentication mode Configure

Anypoint Platform for API Add
Anypoint Platform Private

@ Anypoint Platform

onn
DataMapper
DataSense .
» DataWeave Sign in Sign up
Debuggs —_—
Exchange
Maven
Munit
Palette Profiles username
Runtimes

Source Attachments

»>Help Password
» Install/Update Show
> Java

» Plug lopment
»RA Preferences Sign in
» Run/Debug

Validation Login expires after: |7 | days

Cancel

4. On the Authentication page, make sure your username is listed and selected.
5. Click OK.
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Add an API from Design Center to the Anypoint Studio project

In the Package Explorer, locate the src/main/api folder; it should not contain any files.
Right-click the folder (or anywhere in the project in the Package Explorer) and select Anypoint
Platform > Import from Design Center.

8. In the Browse Design Center for APIs dialog box, select the American Flights APl and click OK.

~

Username  usernameOO < Business Group ~ Training ] Add Account

Q

Project name v Branch
American Flights API master

Cancel OK

9. In the Override files dialog box, click Yes.

Locate the API files added to the project
10. In the Package Explorer, locate and expand the src/main/api folder; it should now contain files.

v Qﬂtraining-american-ws
P =, Referenced Libraries
V¥ [ src/main/app (Flows)
v american-flights-api.xml
M training-american-ws.xml
|=| mule-app.properties
|=| mule-deploy.properties
£ lib
V¥ [* src/main/api
{a4 american-flights-api.raml
> £ examples
> £ exchange_modules

(% gre/mainfiava
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Examine the XML file created

11. Examine the generated american-flghts-api.xml file and locate the following five flows:

e geti/flights

o get/flights/{ID}

e post:/flights

o delete:/flights/{ID}
o put/flights/{ID}

v training-american-ws v american-flights-api

* Error handling

put:/flights/{ID}:application/json:american-flights-api-config

()

Set Payload

» Error handling

delete:/flights/{ID}:american-flights-api-config

)

Set Payload

» Error handling

get:/flights:american-flights-api-config

()

Set Payload

» Error handling

get:/flights/{ID}:american-flights-api-config

)

Set Payload

» Error handling

post:/flights:application/json:american-flights-api-config

Message Flow Global Elements Configuration XML

l
©
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12. In the get:/flights flow, double-click the Set Payload transformer and look at the value in the Set
Payload properties view.

Settings
[
{
"ID": 1,
"code" : "ER38sd",

Value: "price" : 400,

"departureDate" : "2017/07/26",
"origin" : "CLE",

"destination" : "SFO",
"emntvSeats" : 0.

13. In the get:/flights/{ID} flow, double-click the Set Payload transformer and look at the value in the
Set Payload properties view.

Settings
{
"ID": 1,
"code" : "GQ574",
"price" : 399,
Value: "departureDate" : "2016/12/20",
"origin" : "ORD",

"destination" : "SFO",
"emptySeats" : 200,
"plane" : {

14. In the post:/flights flow, double-click the Set Payload transformer and look at the value in the Set
Payload properties view.

Settings

{
"message" : "Flight added (but not really)"

}

Value:

Examine the main flow and the new HTTP Listener endpoint

15. Locate the american-flights-api-main flow.
16. Double-click its HTTP Listener endpoint.




17. In the HTTP properties view, notice that the path is set to /api/*.

Note: The * is a wildcard allowing any characters to be entered after /apiy/.

& HTTP E'2 Problems & Console

@ There are no errors.

| General
Display Name: HTTP
Advanced
Notes General Settings
Metadata Connector Configuration: american-flights-api-httpListenerConfig S S
Basic Settings
Path: Japi/*

Allowed Methods:

18. Click the Edit button for the connector configuration; you should see that the same port 8081 is
used as the HTTP listener you created previously.
19. Click OK.

Remove the other HTTP configuration and listeners
20. Return to training-american-ws.xml.

21. In the Global Elements view, select the HTTP Listener and click Delete.

v apdev-american v american-flights-api

= 8
% Global Mule Configuration Elements
Type Name Description
$ HTTP Listener Configuration (Cor HTTP_Listener_Configuration
g MySQL Configuration MySQL_Configuration “

22. Return to the Message Flow view.

23. Right-click the HTTP Listener endpoint in getFlightsFlow and select Delete.

v *training-american-ws v *american-flights-api

&—®

Database

getFlightsFlow

Transform
Message

¥ Error handling

) Mulesoft



24. Delete the other two HTTP Listener endpoints.

Disable the APIkit Consoles view

25. In the main menu, select Run > Run Configurations.

26. In the Run Configurations dialog box for training-american-ws, uncheck the Show APIkit console
option located at the bottom of the General tab settings.

27. Click Run.

Note: If you want to use the APIkit Consoles view, you need to add a baseUri to the RAML file in
order for the Try-it functionality of the API console to work.

Run Configurations

Create, manage, and run configurations

Mule Application

®

CREX B3

Name: ‘training-american-ws

HAPI Custom Policy

£ Eclipse Application

[#5] Java Applet

[77 Java Application

Ju Junit

jﬁ JUnit Plug-in Test

I3 Mule Application with Maven
v H Mule Applications

Htraining-american-ws

& Munit

[F] Mwe2 Launch

4 0SGi Framework

Filter matched 12 of 12 items

w General & Mule Debug... 9= Arguments 0’{.— Classpath i JRE

Mule domains/projects to launch

V) % training-american-ws

Target Server Runtime
Mule Server 3.9.0 EE & [
Compatibility: &» = CloudHub [fs = On Premises

Clear Application Data:

" ) Prompt | Always (e Never

Clustering

| Start as cluster node

APIkit Settings:

|| Show APIkit console

ﬁ Environment [ Common

®

@ MuleSoft
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Test the web service using Postman

28. In Postman, make a GET request to http://localhost:8081/flights; you should get a 404 response

with a message that the resource was not found because there is no longer a listener for that

endpoint.
GET Vv http://localhost:8081/flights/ Params m Save Vv
Body Cookies Headers (2) Tests Status: 404 Not Found  Time: 27ms  Size: 126 B
Pretty Raw Preview Text VvV 5 IE Q

1 No listener for endpoint: /flights/

29. Change the URL to http://localhost:8081/api/flights and send the request; you should see the

example data returned.

GET http://localhost:8081/api/flights Params m Save

Body Cookies Headers (3) Tests Status: 2000K  Time: 14 ms
Pretty ~ Raw  Preview JSON =) I

1-|[C

2~ {

3 "ID": 1,

4 "code": "ER38sd",

5 "price": 400,

6 "departureDate": "2016/03/20",

7 "origin": "MUA",

8 "destination”: "SFO",

9 "emptySeats": @,

10~ "plane": {

1 "type": "Boeing 737",

12 "totalSeats": 150

13 }

14 1,

15-| {

16 "ID": 2,

17 "code": "ER45if",

1R "nrice": 345 99

30. Make a request to http://localhost:8081/api/flights/3; you should see the example data returned.

31. Return to Anypoint Studio and stop the project.




Walkthrough 4-6: Implement a RESTful web service

In this walkthrough, you wire the RESTful web service interface up to your back-end logic. You will:

¢ Pass a message from one flow to another.
e Call the backend flows.
e Create new logic for the nested resource call.

e Test the web service using Postman.

& v oo I :
- Package Explorer = 8 vlnterface W|mplementat|on

v E‘Htraining-american-ws

P =i, Referenced Libraries get:/flights:american-flights-api-config
V [ src/main/app (Flows) .

N implementation.xml (ﬂ)

" interface.xml A

|=| mule-app.properties 1

= mule-deploy.properties getFlightsFlow

H lib

¥ @ src/main/api » Error handling

Rename the configuration files

Right-click american-flights-api.xml in the Package Explorer and select Refactor > Rename.
In the Rename Resource dialog box, set the new name to interface.xml and click OK.

Right-click training-american-ws.xml and select Refactor > Rename.

i .

In the Rename Resource dialog box, set the new name to implementation.xml and click OK.

v IZHtraining-american-ws
> =, Referenced Libraries
V¥ [ src/main/app (Flows)
"/ implementation.xml
" interface.xml
|=| mule-app.properties
mule-deploy.properties
H lib

V¥ (8 src/main/api

Set logic for the /flights resource

5. Return to interface.xml.
6. Delete the Set Payload transformer in the get:/flights flow.
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7. In the Mule Palette, select the Components tab.

= Mule Palette m API Sync = 0
Q o 3 0
Components

@ cunv _@_

@ Expression —

—

| Flow Reference
@ Groovy

@ HTTP Static Resource Handler

®

ok

8. Drag a Flow Reference component from the Mule Palette and drop it into the process section of
the flow.

get:/flights:american-flights-api-config

I~
i
:.4.1)

1

Flow Reference

¥ Error handling

9. In the Flow Reference properties view, select getFlightsFlow for the flow name.

"b,. Flow Reference E—_: Problems & Console api APIkit Consoles (apdev-american-ws)

) There are no errors.

General

Display Name: getFlightsFlow
Notes
Metadata Generic

Flow name: getFlightsFlow

Set logic for the /flights/{ID} resource

10. Delete the Set Payload transformer in the get:/flights/{ID} flow.
11. Drag a Flow Reference component from the Mule Palette and drop it into the flow.
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12. In the Flow Reference properties view, select getFlightsByIDFlow for the flow name.

get:/flights/{ID}:american-flights-api-config

getFlightsByIDFlo
w

» Error handling

13. Return to implementation.xml.
14. Double-click the Database endpoint in getFlightsBylDFlow.
15. Change the query to use a variable instead of a query parameter.

WHERE ID = #[flowVars.ID]

Query

Type: Parameterized <

Parameterized guery:

SELECT *
FROM american
WHERE ID = #[flowVars.ID]

Note: You learn about the different types of variables in later modules in the Development
Fundamentals course.




Test the web service using Postman

16. Run the project.
17. In Postman, make a request to http://localhost:8081/api/flights; you should now get the data for

all the flights from the database instead of the sample data.

GET v localhost:8081/api/flights/ Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 0K  Time: 482ms  Size: 2.81 KB
Pretty Raw  Preview | JSON v = Q
o[
2 {
3 "ID": 1,
4 "code": "rree0@0l",
5 "price": 541,
6 "departureDate": "2016-01-20T00:00:00",
7 "origin": "MUA",
8 "destination": "LAX",
9 "emptySeats": 0,
10~ "plane": {
11 "type": "Boeing 787",
12 "totalSeats": 200
13 }
14 1,
15~ {
16 "ID": 2,
17 "code": "eefd@123",

an -u. ~nn

18. Make a request to http://localhost:8081/api/flights/3; you should now get the data that flight from
the database instead of the sample data.

19. Return to Anypoint Studio and stop the project.




Module 5: Deploying and
Managing APIs

()
OL %
O
O
&(

~API Analytics

Service

with Aprs
= ~ ~Runtime Manager
Runtime ‘Manager S

= ] 7
- |

API Manager

API Managéf* —

At the end of this module, you should be able to:

e Describe the options for deploying Mule applications.

o Use properties in Mule applications so they can be easily moved between environments.
e Deploy Mule applications to CloudHub.

e Use API Manager to create and deploy API proxies.

e Use API Manager to restrict access to API proxies.
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Walkthrough 5-1: Prepare an API for deployment using properties

In this walkthrough, you introduce properties into your APl implementation. You will:

e Create a properties file for an application.

o Create a Properties Placeholder global element to specify the properties file.
e Define and use Database connector properties.

e Specify a properties file dynamically.

Global Element Properties
MySQL Configuration

MySQL configuration information.

General Advanced Reconnection Notes

Generic
INED MySQL_Configuration v interface v implementation |= american-DEV.properties
General 1 http.port = 80881
2
. . 3db.host = mudb.mulesoft-training.com
¢ Database configuration parameters 4db.port = 3306
Host: ${db.host} 5db.user = mule
& db.password = mule
Port: ${db.port} 7 db.database = training
User: ${db.user}
Password: eeccccccccccoe ~ Show password
Database: ${db.database}
@ Test Connection... Cancel OK

Create a properties file

1. Right-click the src/main/resources folder in the Package Explorer and select New > File.
2. Set the file name to american-DEV.properties and click Finish.

v Gﬂtraining-american-ws
> =i, Referenced Libraries
P [~ src/main/app (Flows)
> (¥ src/main/api
(* src/main/java
V¥ (¥ src/main/resources
\=| american-DEV.properties
|X] log4j2.xml

Create a Properties Placeholder global element

3. Return to interface.xml and go to its Global Elements view.
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4. In the Global Elements view, click Create.

5. In the Choose Global Type dialog box, select Component configurations > Property Placeholder
and click OK.

Choose Global Type
Choose Global Type

Choose the type of global element to create.

Filter: | Q
—
» Y Filters

¥ £ Component configurations
<2 API Autodiscovery
<% Anypoint MQ Configuration
@ Bitronix Transaction Manager
@ CXF Configuration
<2 Client Socket Properties
<12 Cors Configuration
== DataMapper (Deprecated)
(#) JAXB Context
@ JBoss Transaction Manager
<2 NTLM Proxy Configuration
<2 Prefetch Settings
[Z} Property Placeholder
<2 Provider Settings
<12 Proxy Configuration

@ Cancel OK

6. Inthe Global Element Properties dialog box, set the location to american-DEV .properties and
click OK.

Property Placeholder
Property Placeholder.

General Notes
Generic

Location: american-DEV.properties

Properties Reference:

Parameterize the HTTP Listener port

7. Return to american-DEV.properties.

) Mulesoft




8. Create a property called http.port and set it to 8081.

v *interface v implementation *american-DEV.prop...
1 http.port = 8081

9. Save the file.

10. Return to the Global Elements view in interface.xml.

11. Double-click the HTTP Listener Configuration global element.

12. Change the port from 8081 to the application property, ${http.port}.
13. Click OK.

Global Element Properties

HTTP Listener Configuration

Create reusable HTTP listener

General TLS/SSL Notes

Generic
Name: american-httpListenerConfig
URL Configuration
Protocol: (e) HTTP (Default) () HTTPS
Host: All Interfaces [0.0.0.0] (Default) v
Port: ${http.port}
Base Path:

Threading Profile Settings

NAfina thraadina nrafila hahauiae

® Cancel OK

Parameterize the database credentials

14. Return to the course snippets.ixt file and copy the database parameters (the five starting with
db).
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15. Return to american-DEV.properties and paste the values.

v interface v implementation =| american-DEV.properties

1 http.port = 8081

2

3db.host = mudb.mulesoft-training.com
4db.port = 3306

5db.user = mule

f db.password = mule

7 db.database = training

16. Save the file.

17. Return to the Global Elements view in implementation.xml.
18. Double-click the Database Configuration global element.
19. Change the values to use the application properties.

Global Element Properties

MySQL Configuration

MySQL configuration information.

General Advanced Reconnection Notes
Generic

Name: MySQL_Configuration

General

(o) Database configuration parameters

Host: ${db.host}
Port: ${db.port}
User: ${db.user}
Password: eccccccccccoce | Show password
Database: ${db.database}
® Test Connection... Cancel OK

20. Click Test Connection and make sure it succeeds.

Note: If your connection fails, click OK and then go back and make sure you saved
american-DEV.properties.

21. Click OK.
22. In the Global Element Properties dialog box, click OK.
23. Switch to the Message Flow view.
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Test the application

24. Run the project.
25. In Postman, make a request http://localhost:8081/api/flights and confirm you still get data.

Define an environment property value in mule-app.properties

26. Return to Anypoint Studio and stop the project.
27. Open mule-app.properties located in the src/main/app folder.
28. Define a property called env and set it to DEV.

“ l'\

w interface v implementation =| american-DEV.properties =| *mule-app.properties
1 env = DEV

29. Save the file.

Use the environment property in the Property Placeholder

30. Return to the Global Elements view in interface.xml.

31. Double-click the Property Placeholder to edit it.

32. In the Global Element Properties dialog box, change the location to american-${env}.properties
and click OK.

Property Placeholder
Property Placeholder.

General Notes
Generic

Location: american-${env}.properties

Properties Reference:

Test the application

33. Return to the Message Flow view in interface.xml.
34. Run the project.
35. In Postman, make a request http://localhost:8081/api/flights and confirm you still get data.

36. Return to Anypoint Studio and stop the project.
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Walkthrough 5-2: Deploy an application to CloudHub

In this walkthrough, you deploy and run your application on CloudHub. You will:

e Deploy an application from Anypoint Studio to CloudHub.
e Run the application on its new, hosted domain.
e Make calls to the web service.

e Update the APl implementation deployed to CloudHub.

Runtime Manager & Training

SANDBOX
Deploy application Q Search Applicatio
Applications
Name v Server Status File
Servers
Alerts training-american-ws @ CloudHub @® Started training-american-ws.zip

Note: If you do not have a working application at this point, import the training-american-ws-
WT5.1 solution into Anypoint Studio and work with that project.

Deploy the application to CloudHub

1. Return to the training-american-ws project in Anypoint Studio.
2. In the Package Explorer, right-click the project and select Anypoint Platform > Deploy to Cloud.

¥ Mule > |
Connect to API Manager
% Munit > Import from Design Center
Publish to Exchange
Run As >
Debug As > Deploy to Mule Management Console
Profile As >
Validate Configure Credentials

Tanm -

3. Inthe Choose Environment dialog box, select Sandbox.

Anypoint Platform & Choose a Business Group

Choose Environment

Design

Sandbox
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4. At the top of the Anypoint Platform dialog box, set the application name to

training-american-ws-{your-lastname} so it is a unique value.

Note: This name will be part of the URL used to access the application on CloudHub. It must be
unique across all applications on CloudHub. The availability of the domain is instantly checked
and you will get a green check mark if it is available.

Anypoint Platform & Training

SANDBOX Deploying Application

training-american-ws-mule v
Deployment Target Application File
CloudHub training-american-ws.zip

5. Make sure the runtime version is set to the version your project is using.

Note: If you don’t know what version it is using, look at the Package Explorer and find a library
folder with the name of the server being used, like Mule Server 3.9.0 EE.

6. Change the worker size to 0.1 vCores.

Runtime Properties Insight Logging Static IPs
Runtime version Worker size Workers
3.9.0 Y 0.1 vCores Y 1

7. Click the Properties tab; you should see the env variable set to DEV.

Runtime Properties Insight Logging Static IPs

env=DEV

8. Click the Deploy Application button.
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9. Click the Open in Browser button.

Runtime Manager

(O Deploying training-american-ws to CloudHub

You may close this window at any time.

Open in Browser Close Window

10. In the Anypoint Platform browser window that opens, locate the status of your deployment in the

Runtime Manager.

Runtime Manager & Training

SANDBOX Deploy application 3 Search Applicatio
Applications Name v Server Status File
Servers
Alerts training-american-ws-mule & CloudHub Deploying training-american-ws.zip

Watch the logs and wait for the application to start

11. Click in the row of the application (not on its name); you should see information about the

application appear on the right side of the window.

Runtime Manager & Training

SANDBOX Deploy application Y Search Applicatio training-american-ws-mule
Applications Name v Server Status File
Servers Deploying ¥ & CloudHub
Alerts training-american-ws-mul & CloudHub Deploying  training-american-ws.zip
training-american-ws.zip

Last Updated 2017-11-20 9:32:19AM
App url: training-american-ws-mule.cloudhub.io

VPCs

Load Balancers

Runtime version: 3.9.0
Worker size: 0.1 vCores
Workers: 1

s o

View Associated Alerts

12. Click the Logs button.
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13. Watch the logs as the application is deployed.
14. Wait until the application starts (or fails to start).

Runtime Manager

& Training
® training-american-ws-mule  Live Console Deployments
SANDBOX
QSearct Advanced
€ Today
E KRR TR R KRR KKK TR E KRR R H KK TR KK TR L TR TR KK KT KK KT LT
* Application: training-american-ws-mule * ° v 09:32 - Deployment
Dashboard * 0S encoding: /, Mule encoding: UTF-8 B
* * = System Log
Insigh * Agents Running: *
nsight x  IMX Agent * ® Worker-0 ®
I Logs * Batch module default engine *
* DevKit Extension Information x
*  Wrapper Manager *
Application Data B T e
Queues 09:33:45.650 11/20/2017 Deployment system SYSTEM
Schedules Worker (54.85.130.219): Your application has started successfully.
09:33:46.313 11/20/2017 Deployment system SYSTEM
Settings Your application is started. I

Note: If your application did not successfully deploy, read the logs to help figure out why the

application did not deploy. If you had errors when deploying, troubleshoot them, fix them, and
then redeploy.

Test the application

15. In the left-side navigation, click Dashboard.
16. Locate the link for the application on its new domain:

training-american-ws-{lastname}.cloudhub.io.

Runtime Manager

SANDBOX @® training-american-ws-mule

Domain: training-american-ws-mule.cloudhub.io

Dashboard Mule messages

17. Click the link; a request will be made to that URL in an new browser tab and you should get a
message that there is no listener for that endpoint.
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18. Modify the path to http://training-american-ws-{lastname}.cloudhub.io/api/flights; you should see
the flights data.

< ' | ® training-american-ws-mule.cloudhub.io/api/flights

[
{
"“ID" . 1'
"code": "rree0001",
"price": 541,
"departureDate": "2016-01-20T00:00:00",
"origin": "MUA",
"destination": "LAX",
"emptySeats”: 0,
"plane”: {
"type": "Boeing 787",
"totalSeats": 200
}

"ID": 2'

"code": "eefd0123",

"price": 300,

"denarturelate": "20168-01-25T00:00:00" .

Note: If you are using the local Derby database, your application will not return results when
deployed to CloudHub. You will update the application with a version using the MySQL
database in the next section so it works.

19. Add a query parameter called destination to the URL and set it equal to SFO.
20. Send the request; you should still get all the flights.

Note: You did not add logic to the application to search for a particular destination. You will
deploy an application with this additional functionality implemented next.

@ training-american-ws-mule.cloudhub.io/api/flights?destination=SFO

"ID": 1 ,

"code": "rree0O001",

"price": 541,

"departureDate": "2016-01-20T00:00:00",

"origin": "MUA",

"destination": "LAX",

"emptySeats”: 0,
Note: If you wanted to test this APl implementation from Exchange, you could by either 1)
setting the baseUri in the API specification to the URL of the API implementation and then
republishing the API specification or 2) clicking APl instances in Exchange and adding a new
APl instance with this URL. Typically, however, you want to govern and manage access to an

API. You will create a proxy to do this in the next walkthrough.

21. Leave this browser tab open.
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Update the APl implementation deployed to CloudHub

22. Return to the browser tab with Runtime Manager.

23. In the left-side navigation, click Settings for the training-american-ws-{lastname} application.
24. Click the Choose file button.

25. Browse to the resources folder in the course student files.

26. Select training-american-ws-v2.zip and click Open.

Note: This updated version of the application adds functionality to return results for a particular
destination. You will learn to do this later in the Development Fundamentals courses.

27. Click the Apply Changes button.

Runtime Manager & Training

SANDBOX @® training-american-ws-mule

Application File

Dashboard training-american-ws-v2.zip Choose file Get from sandbox Stop

App url: training-american-ws-mule.cloudhub.io

Insight
Logs
Runtime Properties Insight Logging Static IPs
Application . . .
pplication Data Runtime version Worker size Workers
Queues
3.9.0 v 0.1 vCores v 1
Schedules
Your current subscription allows only one worker per application
Settings

Automatically restart application when not responding

28. Wait until the application is uploaded and then redeploys successfully.

Note: Because this can take some time for trial accounts, your instructor may move on with the
next topic and then come back to test this later.

29. Close the browser tab with Runtime Manager.
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Test the updated application

30. Return to the browser tab making a request to the APl implementation on CloudHub with a
destination of SFO and refresh it; you should now get only flights to SFO.

< | @ training-american-ws-mule.cloudhub.io/api/flights?destination=SFO

[
{
"ID" s 5'
"code": "rreel093",
"price": 142,
"departureDate": "2016-02-11T00:00:00",
"origin": "MUA",
"destination": "Sro",
"emptySeats": 1,
"plane”: {
"type": "Boeing 737",
"totalSeats": 150
}

"ID": 7’

"code": "eefdl994",

"price": 676,

"departureDate": "2016-01-01T00:00:00",
"origin": "MUA",

"destination": "Sro",

R L R 4

31. Close this browser tab.




Walkthrough 5-3: Create and deploy an API proxy
In this walkthrough, you create and deploy an API proxy for your APl implementation on CloudHub. You
will:

e Add an API to API Manager.

o Use API Manager to automatically create and deploy an API proxy application.

e Set a label and consumer endpoint for a proxy so requests can be made to it from Exchange.

e Make calls to the API proxy from API portals for both internal and external developers.

e View API request data in APl Manager.

OClient Runtime Manager

IT SANDBOX

& AP| Gateway (CloudHub)

e

Deploy application

I Applications

Name v Server Status
1T Servers
Alerts training-american-api & CloudHub @ Started
of APl implementation
training-american-ws @ CloudHub @® Started

http://training-american-ws.cloudhub.io/api/ VPCs

Create and deploy a proxy application

1. Return to the browser tab with Runtime Manager.
2. In the main menu, select APl Manager; you should see no APIs listed.

APl Manager A Training

AP| Administration (Sandbox)

SANDBOX Manage APl Vv Promote from environment { Search

All Favorites Active
I API Administration
Client Applications

Custom Policies

No APIs to display.
Get started by adding your first API.

Analytics

Select an API version to see
more details




3. Click the Manage API button and select Manage API from Exchange.

APl Manager

API Administration (Sandbox)

SANDBOX ’ Promote from environment

Manage API| from Exchange

I AP| Administration

Import
Client Applications

4. For APl name, start typing American in the text field and then select your American Flights API
in the drop-down menu that appears.
5. Set the rest of the fields to the following values:

e APl version: v1

e Asset version: 1.0.1

e Managing type: Endpoint with Proxy

¢ Implementation URI: http://training-american-ws-{/lastname}.cloudhub.io/api

e Proxy deployment target: CloudHub

& Training

API Administration (Sandbox)  Get from Exchange
SANDEOX Manage API from Exchange

API Configurations

APl name: American Flights API Q
ML

APl version: vi v View APl in Exchange

Asset version: 1.01 v

Managing type: (_) Basic Endpoint o Endpoint with Proxy

Implementation URI: http://training-american-ws-mule.cloudhub.io/api B]

Proxy deployment target: ° CloudHub ( 7 Hybrid

Path: /

Check this box if you are managing this APl in Mule 4 or above.

Advanced options >

6. Click Save.
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7. In the Deployment Configuration section, set the following values:

e Runtime version: 3.8.x (or a later value)

e Proxy application name: training-american-api-{lastname}

Deployment Configuration v

Runtime version: 3.8.x Vv

Proxy application name: @ training-american-api-mule .cloudhub.io

Update application if exists

8. Click Deploy.

9. In the Deploying to CloudHub dialog box, click the Click here link to watch the logs.

Deploying to CloudHub X

— “xStarting application 3 Deploy successful

We are deploying your application to CloudHub, you can close this window without

affecting the deployment. Click here to see the logs.

10. In the new browser tab that opens, watch the logs in Runtime Manager.

11. Wait until the proxy application starts.

Note: If it does not successfully deploy, read the logs to help figure out why the application did
not deploy. If you had errors when deploying, troubleshoot them, fix them, and then redeploy.

Runtime Manager & Training

SANDBOX @ training-american-api-mule  Live Console Deployments
Qsearch Advanced -
“ A
Today
F AR KK KRR K KRR KA E TR KKK AL TR KKK FK AL TR KKK TR LR HK KT
Dashboard ° > 10:03 - Deployment
10:04:11.700 11/20/2017 Deployment system SYSTEM
Insight Worker(54.174.38.2): Your application has started successfully.
| Logs 10:04:12.226 11/20/2017 Deployment system SYSTEM

Your application is started. I
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12. In the left-side navigation, click Applications; you should see the proxy application.
13. Click the row for the proxy and review its information in the right section of the window.

Runtime Manager & Training

SANDBOX Deploy application ) Search Applicatio training-american-api-mule
Applications Name v Server Status File
Servers @ Started v & CloudHub
Alerts training-american-api-mu & CloudHub @ Started training-american-api-mule-api
training-american-api-mule-... Choose file
training-american-ws-mul & CloudHub @ Started training-american-ws-v2.zip
VPCs Last Updated 2017-11-20 10:04:11AM

App url: training-american-api-mule.cloudhub.io
Load Balancers

Runtime version: 3.85
Worker size: 0.1 vCores
Workers: 1

View Associated Alerts

14. Close the browser tab.

View API details in APl Manager

15. Return to the tab with APl Manager and click the Close button in the Deploying to CloudHub
dialog box.
16. Review the API proxy information at the top of the page.

APl Manager & Training

AP| Administration (Sandbox)  American Flights API (v1) - Settings

SANDBOX American Flights APl v1
& API A t API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api (® Add consumer endpoint
Alerts
Client Applications API Instance O Autodiscovery:®
Policies ID: 5835551 API Name: groupld:800b1585-b6be-4c62-82de-02d8c2adf413:assetld:american-flights-api
SLA Tiers Label: & Add a label API Version: v1:5835551
Settings
Proxy

Proxy Application: training-american-api-mule

Proxy URL: training-american-api-mule.cloudhub.io

) Mulesoft




17. In the left-side navigation, click the APl Administration link; you should now see your American
Flights API listed.

18. Click in the row for the v1 version — but not on the v1 link.

19. Review the API version info that appears on the right side of the window; you should see there

are no policies, SLA tiers, or client applications.

4 Training

API Administration (Sandbox)

vl
All Favorites Active
API Administration
Client Applications Manage CloudHub Proxy
Custom Policies API Name Version Status Client Applications Creation Date View API in Exchange
v American Flights API 1 version View Analytics Dashboard
Analytics
vi @ Active 0 11-20-2017 07:03

Applications Policies SLA tiers

There are no applications for this API version.

20. In the APl list, click the v1 link for the API; you should be returned to the Settings page for the
API.

21. Locate and review the links on the right side of the page.

22. Click the View configuration details link.

Endpoint configuration details X

Your proxy is currently running on the APl Gateway, which will implement the policies
configured in the Anypoint Platform for APIs.

O Client

i

& API Gateway (CloudHub)

i

¥ APl implementation
http:/raining-american-ws-mule.cloudhub.io/api

Close

23. In the Endpoint configuration details dialog box, click Close.
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24. On the Settings page, look at the requests graph; you should not see any API requests yet.

Requests Top Apps Latency

C6:1CAM  C6:15AM  06:20 AM | 06:25 AM | 06:30 AM | 08:35 A 40 AM | 06:45 AM | 0E:50 AM | 0E:55 AM 07:00 AM  07:05 AM

Novemeer 20, 2017

. 5xx 4xx 1xx-3xx

View the new API proxy instance in Exchange

25. Return to the browser tab with Exchange.
26. Return to the home page for your American Flights API.
27. Locate the APl instances now associated with asset version 1.0.1; you should see the Mocking

Service instance and now the new proxy.

Asset versions for v1

Version Instances

@ Mocking Service .

® Sandbox - v1:5831632

Note: You may need to refresh your browser page.

28. Click the GET method for the flights resource.
29. In the API console, click the drop-down arrow next to Mocking Service; you should NOT see the

API proxy as a choice.

GET

Mocking Service A

Mocking Service
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30. In the left-side navigation, click APl instances; you should see that the new proxy instance does
not have a URL.

A Training

€ Assets list

@ American Flights APl #
American Flights API

APl instances

vl v

AP| summary

Instances Environment URL Visibility
Types

https://mocksvc-
Mocking Service

proxy.anypoint.mulesoft.com/exchange/800b1585-b6be- @ Public
v Resources 4c62-82de-02d8c2adf413/american-flights-api/1.0.1

v [flights v1:5831632
POST

KID}

Sandbox

@ Private v j

+ Add new instance
@ APl instances

Set a friendly label for the API instance in APl Manager

31. Return to the browser tab with APl Manager.

32. On the Settings page for your American Flights API, click the Add a label link.
33. Set the label to No policy and press Enter/Return.

API Instance (D
ID: 5831632

Label: No policy

Set a consumer endpoint for the proxy in API Manager

34. Locate the proxy URL.

Proxy
Proxy Application: training-american-api-mule
Proxy URL: training-american-api-mule.cloudhub.io

35. Right-click it and copy the link address.
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36. Click the Add consumer endpoint link.

American Flights APl v1

API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api (® Add consumer endpoint

37. Paste the value of the proxy URL.
38. Press Enter/Return.

American Flights APl v1

API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api

Consumer endpoint: http://training-american-api-mule.cloudhub.io/

Make requests to the API proxy from Exchange

39. Return to the browser tab with Exchange.

40. Refresh the API instances page for your American Flights API; you should see the new label
and the URL.

& Training

& Assets list

@ American Flights APl # | vi v

APl instances

American Flights API

APl summary
Instances Environment URL Visibility
> Types

https://mocksvc-
Mocking Service

proxy.anypoint.mulesoft.com/exchange/800b1585-bébe- @ Public
v Resources 4¢62-82de-02d8c2adf413/american-flights-api/1.0.1

v [flights No policy Sandbox http://training-american-api-mule.cloudhub.io/ B Private v V4
= + Add new instance
POST
> /{ID}

| @ APl instances

41. In the left-side navigation, click the name of the API to return to its main page.
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42. Locate the APl instances now associated asset version 1.0.1; you should see the new label for
the APl instance.

Asset versions for v

Version Instances

@ Mocking Service .
1.0.1 .
B Sandbox - No policy

1.0.0

43. Click the GET method for the flights resource.

44. In the API console, click the drop-down arrow next to Mocking Service; you should now see
your API proxy instance as a choice.

45. Select the Sandbox - No policy instance.

46. Click the Send button; you should now see the real data from the database, which contains
multiple flights.

GET

Sandbox - No policy v

http://training-american-api0.cloudhub.io/flights

Parameters Headers

Query parameters Show optional parameters

pLNel @ 9163.95 ms Details v/

& «»
Array[11
- {

"ID": 1

"code": "rree0001"

"price": 541
"departureDate": "2016-01
20TE0:00:00"

"origin": "MUA"

"destination": "LAX"
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47. Make several more calls to this endpoint.
48. Make calls to different methods.

Make requests to the API proxy from the public portal

49. Return to the public portal in the private/incognito window.
50. Click the GET method for the flights resource.
51. In the API reference section, click the drop-down arrow next to Mocking Service; you should

NOT see your API proxy instance as a choice.

« Assets
list

@ American Flights AP | viv

/flights : get

American
Flights API

Mocking Service

Mocking Service

APl summary

Make an API instance visible in the public portal

52. Return to the browser with Exchange.
53. In the left-side navigation, click APl instances.
54. Change the visibility of the No policy instance from private to public.

@ American Flights APl # | v1 v

APl instances

Instances Environment URL Visibility

https://mocksvc-
Mocking Service proxy.anypoint.mulesoft.com/exchange/800b1585-b6be- @ Public
4c62-82de-02d8c2adf413/american-flights-api/1.0.1

No policy Sandbox http://training-american-api-mule.cloudhub.io/ @ Public v f

-+ Add new instance

55. Return to the public portal in the private/incognito window.
56. Refresh the page.
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57. In the API console, change the API instance from Mocking Service to Sandbox - No policy.
58. Click Send; you should get data.

GET

Sandbox - No policy Vv

http://training-american-api0.cloudhub.io/flights

Parameters Headers

Query

Show optional parameters
parameters

pLlNol @ 1476.04 ms Details v/

M & « 5B

Array[11]

"ID": 1

"eade": "rreefOA1" 1

Look at the API request data

59. Return to the browser tab with APl Manager.
60. Refresh the Settings page for you American Flights API.
61. Look at the Request chart again; you should now see data for some API calls.

Requests Top Apps Latency

. 11-20-2017 7:20 AM

® 5xx 2

6 4xx 0

o 130¢-3%x 14
06:30 AM 06:40 AM 0E:50 AM 07:00 AM 07:10 AM AM

Novemcer 20, 2017
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62. Click the View Analytics Dashboard link located in the upper-right corner.
63. Review the data in the dashboard.

Anypoint Platform

Overview
SANDSOX Date Range: 1Day v APIs: | All
| overview Requests by Date

Custom Dashboard
Manage Charts WRecuesis

Manage Reports

T T T T
02 AM 120M caem 08 PM =) Man 20 03 AM o8 AN

Requests by Application Requests by Platform

64. Close the browser tab.




Walkthrough 5-4: Restrict APl access with policies and SLAs

In this walkthrough, you govern access to the API proxy. You will:

e Add and test a rate limiting policy.

e Add SLA tiers, one with manual approval required.

e Add and test a rate limiting SLA policy.

e Request application access to SLA tiers from private and public API portals.

e Approve application requests to SLA tiers in APl Manager.

API Manager & Training

API Administration (Sandbox)  American Flights API (v1) - Client Applications

Current Requested
SANDBOX Application SLA tier SLA tier Status
v Training external app Silver v N/A Approved
Alerts Owners Max Mule jeanette.stallons@mulesoft.com Submitted 3 minutes ago
Client Applications
Client ID 2f38b1ca94814b4aad02aab4e0c995a1 Approved a few seconds ago
Policies
URL None Rejected
SLA Tiers
’ Redirect URIs None Revoked
Settings

>  Training internal app Free N/A Approved

Create a rate limiting policy

1. Return to the Settings page for your American Flights API in Anypoint Manager.
2. In the left-side navigation, click the Policies link.

APl Manager & Training

AP| Administration (Sandbox)  American Flights API (v1) - Policies

SANDBOX American Flights APl v1

« AP stratio API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS Manage CloudHub Proxy >

Implementation URL: http://training-american-ws-mule.cloudhub.io/api . .
View APl in Exchange >

Alerts Consumer endpoint: http://training-american-api-mule.cloudhub.io/

' ) View configuration details >

Client Applications

Policies View Analytics Dashboard >
SLA Tiers

Settings Apply New Policy

There are no applied policies.

3. Click the Apply New Policy button.
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4. In the Select Policy dialog box, select Rate limiting.

Select Policy X

All Categories v Fullfills v
Policies Requires

(O Cross-Origin resource sharing @ _

(O Throttling @ _

(O Throttling - SLA based @ .

© Ratelimiting @ _

O Rate limiting - SLA based g —

(O Client ID enforcement @ ~

O IPblacxiist @ -

ornre

Click Configure Policy.
On the Apply Rate limiting policy page, set the following values and click Apply:

o #ofReqgs: 3
e Time Period: 1
e Time Unit: Minute

¢ Methods & Resource conditions: Apply configurations to all APl methods & resources

Apply Rate limiting policy

Specifies the maximum value for the number of messages processed per time period, and rejects any messages beyond
the maximum. Applies rate limiting to all API calls, regardless of the source.

Limits *
List of maximum requests limits allowed per time period.
#of Reqs* Time Period * Time Unit *
3 1 Minute v |
© Add Limit

Method & Resource conditions
o Apply configurations to all AP| methods & resources

O Apply configurations to specific metnods & rescurces
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7. Click Apply; you should see the policy listed for your API.

API Manager

& Training

API| Administration (Sandbox)  American Flights API (v1) - Policies

SANDBOX American Flights APl v1

& API Administration API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api

Alerts Consumer endpoint: http://training-american-api-mule.cloudhub.io/

Client Applications

Policies
SLA Tiers
Settings Apply New Policy
Name Category Fulfills Requires
>  Rate limiting @ Quality of service Baseline Rate Limiting

In the left-side navigation, click Settings.
Change the APl instance label to Rate limiting policy.

APl Instance (O
ID: 5831632

Label: Rate limitng policy

Test the new rate limiting policy

10. Return to the browser tab with your American Flights APl in Exchange.
11. Return to the page with the API console for the flights:/GET resource.
12. Select the Sandbox — Rate limiting policy APl instance.

Note: You may need to refresh the page to see the new label for the APl instance.

Actions v

Manage CloudHub Proxy >
View APl in Exchange >
View configuration details >

View Analytics Dashboard >

Edit policy order




13. Press Send until you get a 429 Too Many Requests response.

GET

Sandbox - Rate limiting policy v

http://training-american-api0.cloudhub.io/flights

Parameters Headers

Query parameters Show optional parameters

429 Too Many Requests EEREXIEEES Details \V/

Moo ®

API calls exceeded

Create SLA tiers

14. Return to the browser tab with your American Flights APl in APl Manager.
15. In the left-side navigation, click the SLA Tiers link.
16. Click the Add SLA tier button.

& Training

AP| Manager

API Administration (Sandbox) ~ American Flights API (v1) - SLA Tiers

sanosox American Flights AP v

API A API : @ Acti A Version: 1.0.1 Type: RAML/OA!
¢ Status: @ Active sset Version: 1.0 ype. OAS Manage CloudHub Proxy >
Implementation URL: http://training-american-ws-mule.cloudhub.io/api . X
View APl in Exchange >
Alerts Consumer endpoint: http://training-american-api-mule.cloudhub.io/
View configuration details >

Client Applications
Policies View Analytics Dashboard >

SLA Tiers

Settings Add SLA tier 2 Search

There are no SLA tiers for this API version.
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17. In the Add SLA tier dialog box, set the following values:

e Name: Free

e Approval: Automatic
o #of Regs: 1

e Time Period: 1

e Time Unit: Minute

Add SLA tier X
Name *

Free 0
Description

Description
Approval *

Automatic v
Limits
#of Regs * Time Period * Time Unit*

1 1 Minute v | M visble [0
© Add Limit

=

18. Click the Add button.
19. Create a second SLA tier with the following values:

¢ Name: Silver

e Approval: Manual
o #of Regs: 1

e Time Period: 1

e Time Unit: Second

Add SLA tier 4 Search : 1-20f2 v
Name Limits Applications Status Approval
Free 1 0 Active Auto Edit Delete

Silver 1 0 Active Manual Edit Delete




Change the policy to rate limiting — SLA based

20. In the left-side navigation, click the Policies link.
21. Expand the Rate limiting policy.
22. Click the Actions button and select Remove.

Name Category Fulfills Requires
v Rate limiting @ ?eurs:ictg of E?;i:':; Rate
Order Method Resource URI
X All API Methods All API Resources | View Detail || Actions v |
Disable
Edit
Remove

23. In the Remove policy dialog box, click Remove.

24. Click the Apply New Policy button.

25. In the Select Policy dialog box, select Rate limiting - SLA based.
26. Click Configure Policy.

Select Policy X

All Categories v Fullfills v
Policies Requires

O Cross-Origin resource sharing @ -

O Throttiing @ .

(O Throttling - SLA based @ .

O Rate limiting @ -
© Rate limiting - SLA based g -

(O Client ID enforcement g -

(O 1P blacklist @ -
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27. On the Apply Rate limiting — SLA based policy page, look at the expressions and see that a
client ID and secret need to be sent with APl requests as query parameters.

AP Manager # Organization

API Administration ~ American Flights API (1.0) - Policies  Apply Rate limiting - SLA based policy

 Policies Apply Rate limiting - SLA based policy

Specifies the maximum value for the number of messages processed per time period, and
rejects any messages beyond the maximum.

This policy will require updates to the RAML definition in order to function. You can obtain the
RAML snippet and learn more here.

Client ID Expression *

Mule Expression to be used to extract the Client ID from API requests

#[message.inboundProperties['http.query.params']['client_id']]

Client Secret Expression *
Mule Expression to be used to extract the Client Secret from API requests

#[message.inboundProperties['http.query.params']['client_secret']]
Method & Resource conditions

o Apply configurations to all APl methods & resources

O Apply configurations to specific methods & resources

Cancel Apply

28. Click Apply.

29. In the left-side navigation, click Settings.

30. Change the APl instance label to Rate limiting — SLA based policy.
APl Instance (O
ID: 5831632

Label: Rate limitng - SLA based pclicy

Test the rate limiting — SLA based policy in Exchange

31. Return to the browser tab with your APl in Exchange.
32. Refresh the page and select to make a call to the Sandbox — Rate limiting — SLA based policy.
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33. Click Send; you should get a 401 response with a message that a client_id could not be
retrieved from the message.

Sandbox - Rate limiting - SLA based palicy Vv

http://training-american-api0.cloudhub.io/flights

Parameters {eader

Query parameters Show optional parameters

401 Unauthorized [REEYENE Details \V/

Ol @

Unable to retrieve client_id from message

Request access to the API as an internal consumer

34. In the left-side navigation, click the name of the API to return to its home page.
35. Click the more options button in the upper-right corner and select Request access.

Exchange & Training

& Assets list [Ights APl f ’ < Share @ Download f Edit E

@ American F
American Flights API ) Rate and review

Note: Other internal users that you shared the API with that do not have Edit permissions will

p Request access

Overview

see a different menu.

Exchange & Training

@ Download p Request access

€& Assets list
o l|ght5 API | viv

@ American F
American Flights API ) Rate and review
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36. In the Request APl access dialog box, click the Create a new application link.

Request APl access X

Create a new application

Application Select Application Vv

APl Instance Select API Instance Vv

SLA tier APl Instance does not have SLA tiers
Cancel

37. In the Create new application dialog box, set the name to Training internal app and click Create.

Create new application

€ Existing application

Application

Name Training internal app @

Description Write a description here...
(Optional)

Application
URL https://yourcompany.com/applicationURL
(Optional)

OAuth 2.0
redirect @
URIs

(Optional)

https://yourcompany.com/callback
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38. In the Request API access dialog box, set the APl instance to Sandbox — Rate limiting SLA -

based policy.
39. Set the SLA tier to Free.

Request APl access

Create a new application

Application Training internal app 4
APl Instance Sandbox - Rate limiting - SLA based ... V
SLA tier Free Vv
# of Reqs Time period Time Unit
1 1 Minute

Cancel Request APl access

40. Click Request API access.
41. In the Request API access dialog box, view the assigned values for the client ID and client

secret.

Request APl access X

< APl access has been successful!

ClientID €708026bb0cf4c3e8594ca39138b9a00
Client secret e10A1faF382D47DEAGAS0CABd4FC3891

Application details have been opened in a new tab.

Close

42. Click Close.
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Request access to the API as an external consumer

43. Return to the public portal in the private/incognito window.

44. Refresh the page for the American Flights API; you should now see a Request access button.

& Assets list

American
Flights API

@ American Flights AP| | viv | © Requestaccess

Mocking Service v

45. Click the Request access button; you should get a page to sign in or create an Anypoint
Platform account.

46. Enter your existing credentials and click Sign in.

Note: Instead of creating an external user, you will just use your existing account.

@ | Anypoint Platform

Signin Don't have an
account?

maxmule00 Create one for free.

............ Show

jential rivacy pol

Sign up

47. Back in the public portal, click the Request access button again.

48. In the Request API access dialog box, click the Create a new application button




49. In the Create new application dialog box, set the name to Training external app and click
Create.

Create new application

€ Existing application

Application

Name Training external app

Description Write a description here...
(Optional)

Application
URL https://yourcompany.com/applicationURL
(Optional)

OAuth 2.0
redirect ®
URIs

(Optional)

https://yourcompany.com/callback

50. Click Create.

51. In the Request API access dialog box, set the API instance to Sandbox — Rate limiting SLA-
based policy.

52. Set the SLA tier to Silver.

Request APl access X

Create a new application

Application Training external app 4
APl Instance Sandbox - Rate limiting - SLA based ... V
SLA tier Silver v
# of Reqs Time period Time Unit
1 1 Second

Cancel Request API access

53. Click Request API access.

54. In the Request APl access dialog box, click Close.
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55. In the portal main menu bar, right-click My applications and select to open it in a new tab; you
should see the two applications you created.

My applications

& Assets list

My applications
Q search
Name Description

Training internal app

Training external app

56. Click the link for Training external app; you should see what APIs the application has access to,
values for the client ID and secret to access them, and request data.

« My applications

Training exte rna[ app 4 Edit G Reset client secret il Delete

I e Show All (1)

Application Description: Client ID: 2f38b1ca%94814b4aad02aab4e0c995a1
e Sandbox - Rate limiti... v1 Application URL: Client Secret: *srrrresrererssnssrsrenananceene Show
Redirect URIs: Grant Types: -

57. Leave this page open in a browser so you can return to it and copy these values.

Approve the application requests

58. Return to the browser window and tab with the Settings page for American Flights API (v1) in

APl Manager.




59. In the left-side navigation, click Client Applications; you should see the two applications that

requests access to the API.

& Training

AP| Manager

AP| Administration (Sandbox)  American Flights API (v1) - Client Applications

SANDBOX American Flights APl v1

API Administrat API : @ Acti Asset Version: 1.0.1  Type: A
€« API Ac \ Status: @ Active sset Version: 1.0 ype: RAML/OAS Manage CloudHub Proxy >
Implementation URL: http://training-american-ws-mule.cloudhub.io/api X .
Al View APl in Exchange >
erts Consumer endpoint: http://training-american-api-mule.cloudhub.io/
View configuration details >

Client Applications
View Analytics Dashboard >

Policies
SLA Tiers
Settings <4 Search 1-20f2 v ‘
Current Requested
Application SLA tier SLA tier Status
> Training external app N/A Silver ’ Approve Reject ’ Delete

>  Training internal app Free N/A Approved

60. Click the Approve button for the application requesting Silver tier access.
61. Expand the Training external app row and review its information.

Current Requested

Application SLA tier SLA tier Status
v Training external app Silver v N/A Approved Revoke
Owners Max Mule jeanette.stallons@mulesoft.com Submitted 3 minutes ago
Client ID 2f38b1ca94814b4aad02aab4e0c995a1 Approved a few seconds ago
URL None Rejected
Redirect URIs None Revoked
>  Training internal app Free N/A Approved Revoke

Try to test the rate limiting — SLA based policy from an API portal

62. Return to the browser window and tab with the API console in the public portal.
63. Try again to make a call to the Sandbox — Rate limiting — SLA based policy; you should still get
a 401 response with a message that a client_id could not be retrieved from the message.

Note: There is currently no way to pass the client authentication parameters needed to call this
API from an API portal; you will add this in the next walkthrough. You could, however, use
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another tool like Postman to make calls to the API, explicitly passing client_id and client_secret
query parameters as you did in module 2.

GET

Sandbox - Rate limiting - SLA based p... V

http://training-american-api-mule.cloudhub.io/f

Parameters Headers
ue
Q Y Show optional parameters
parameters
destination v
401 129.59 ,
. Details v/

Unauthorized ms

B P @

Unable to retrieve client_id from
message

64. Close this browser window.




Walkthrough 5-5: Make calls to an APl with a client ID based
policy from API portals

In this walkthrough, you add the ability to make calls to APIs with client ID enforcement policies form
internal and public API portals. You will:

e Add authentication query parameters to an API specification.

e Update a managed API to use a new version of an API specification.

e Call a governed API with client credentials from API portals.

GET PLONOLE 1486.61 ms Details v/

& «» B8
Sandbox - Rate limiting - SLA based policy Vv
Array[11l
- {
http://training-american-api-mule.cloudhub.io/flig n"Ipn: 1
"code": "rree@001"
Parameters Headers "price": 541
"departureDate": "2016-01
20T00:00:00"
SLG) Show optional parameters "origin": "MUA"
parameters "destination": "LAX"
"emptySeats": ©
ent_id* ="plane": {
e708026bb0cf4c3e8594ca39138b9a00 "type": "Boeing 787"
"totalSeats": 200
e10A1faF382D47DEAGAS0CABA4FC3891 }

=1: {

"Ip": 2
Send "code": "eefd0123"

Variral. 2

Add authentication query parameters to the API specification

Return to the browser tab with the Settings page for American Flights API (v1) in APl Manager.
In the left-side navigation, click the Policies link.
Click the RAML snippet link for the rate limiting — SLA based policy.

Apply New Policy Edit policy order
Name Category Fulfills Requires
> Rate limiting - SLA based @ Quality of service SLA Rats Limiting, Client ID RAML snippet

required

4. In the RAML snippet for Rate limiting — SLA based dialog box, select RAML 1.0.

@ MuleSoft



5. Copy the value for the traits.

RAML snippet for Rate limiting - SLA based X

RAML 0.8 RAML 1.0

Client ID based policies by default expect to obtain the client ID and secret as query parameters. To enforce this in the API definition a
trait can be defined in RAML as shown below.

traits:
client-id-required:
queryParameters:
client_id:
type: string
client_secret:
type: string

This trait must then be applied to the resource or methods using the is RAML attribute.

/products:
get:
is: [client-id-required]
description: Gets a list of all the inventory products.

Please read Applying Resource Types and Traits section on RAML documention for more information.

6. Click Close.
7. Return to the browser tab with your API in Design Center.
8. Go to a new line after the types declaration and paste the traits code you copied.

1 #%RAML 1.0

2 version: vl

3 title: American Flights API
4

5 types:

6 AmericanFlight: !include exchange_modu
7

8 traits:

9 client-id-required:

10 queryParameters:

11 client_id:

12 type: string

13 client_secret:

14 type: string

15

16 /flights:
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9. Go to a new line after the flights resource declaration and add is: [].

16 /flights:
17 is: []
18 get:

10. Place the cursor inside the array brackets and in the shelf, click client-id-required.

16 /flights:
17 is: [client-id-required]
18 get:

11. Repeat this process so the trait is applied to all methods of the {ID} resource as well.

45 /{ID}:
46 is: [client-id-required]
47 get:

Test the authentication query parameters in APl console

12. In the API console, turn on the mocking service.
13. Select to try any one of the resources; you should now see text fields to enter client_id and
client_secret query parameters.

e l\j ‘ Mocking service: —0

https://mocksvc.mulesoft.com/mocks

Parameters Headers
Query Show optional parameters
parameters
client_id*

client_secret*
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14. Enter any values for the client_id and client_secret and click Send; you should get a 200

response with the example results.

& ':) ‘ Mocking service: —0

https://mocksvc.mulesoft.com/mocks

Parameters Headers
Query Show optional parameters
parameters

client_id*

432 5
client ret*

765

pLRel @ 506.59 ms v

D8 <> m

Array(2)
-0 {
"ID": 1
"code": "ER38sd"

"nricra". 400

Publish the new version of the APl to Exchange

15. Turn off the mocking service.

(— Mocking service: X —

\

16. Click the Publish to Exchange button.
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17. In the Publish API specification to Exchange dialog box, note the asset version and click
Publish.

Publish APl specification to Exchange

Name (required) Asset version @ (required)
American Flights API 1.0.2
Current version: 1.0.1
Main file (required) API version @ (required)
american-flights-api.raml \% V1
Valid RAML

Show advanced >

Cancel Publish

18. After the APl is published, click Done in the Publish API specification to Exchange dialog box.

Update the managed API instance to use the new version of the API specification

19. Return to browser tab with American Flights API (v1) in APl Manager.
20. Locate the asset version displayed at the top of the page; you should see 1.0.1.

American Flights APl v1

API Status: @ Active Asset Version: 1.0.1 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api

Consumer endpoint: http://training-american-api-mule.cloudhub.io/

21. Click the Actions button in the upper-right corner and select Change API Specification.

Actions v

Change API Specification
Download Proxy
Deprecate API

Export API

Delete API
B
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22. In the Change Specification dialog box, select the latest asset version, 1.0.2.
23. Click Change.

Change Specification

Asset Version: 1.0.2 v

Change of specification requires redeploy to take effect

24. Wait until the API Status is green again indicating that the new proxy application has been

redeployed.

American Flights APl v

API Status: @ Active Asset Version: 1.0.2 Type: RAML/OAS
Implementation URL: http://training-american-ws-mule.cloudhub.io/api

Consumer endpoint: http://training-american-api-mule.cloudhub.io/

Test the rate limiting — SLA based policy in an API portal with random client
authentication values

25. Return to the browser tab with Exchange.

26. Return to the home page for the API; you should see the new asset version listed.

Asset versions for v

Version Instances

@ Mocking Service
1.0.2

8 Sandbox - Rate limiting - SLA
“ based policy

1.0.1 .
L ]

1.0.0 .
L ]




27. Click the GET method for the flights resource; you should now see required text boxes to enter
the required client_id and client_secret values.

(€]3)

Mocking Service \%

https://mocksvc-proxy.stgxdr.anypoint.mulesoft.com/exchan

Parameters Headers
Query parameters Show optional parameters
client_id* |

client_secret* |

28. With the Mocking Service endpoint selected, enter any values for the client_id and client_secret.
29. Click Send; you should get results.

GET

Mocking Service v

https://mocksvc-proxy.anypoint.mulesoft.com/exc

Parameters Headers
ue
QUL Show optional parameters
parameters
432
ent € t
432

pLDNel @ 403.62 ms Details v/

M &« 3

"ID": 1
"code": "ER38sd"
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30. Change the APl instance to Sandbox — Rate limiting — SLA based policy and leave the random
values for the authentication parameters.
31. Click Send; you should now get a 410 response with a message that the client ID is invalid.

GET

Sandbox - Rate limiting - SLA based policy V

http://training-american-api-mule.cloudhub.io/flig

Parameters Headers

Query

Show optional parameters
parameters

432
432

EIMNVLETNGGTFI 162.26 ms Details v/

b o e

Invalid client ID

Test the rate limiting — SLA based policy in an API portal with assigned client
authentication values

32. In the left-side navigation, click Assets list.
33. In the left-side navigation, click Public Portal.
34. In the main menu, select My applications.
35. Click the Training internal application.

« My applications

Training internal app & Edit " Reset client secret ] Delete

I e Show All (1)

Application Description: Client ID: e708026bb0cf4c3e8594ca39138b9a00
e Sandbox - Rate limiti... v1 Application URL: Client Secret: seseesescsecsessassacansaasanse Show
Redirect URIs: Grant Types: -
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36. Copy the value of its client ID.

37. Right-click Home in the main menu bar and select to open the link in a new browser tab.
38. In that new tab, click the American Flights API.

39. Click the GET method for the flights resource.

40. In the API console, change the APl instance to Sandbox — rate limiting — SLA based policy.
41. In the client_id field, paste the value of the client ID.

42. Return to the other browser tab and copy the value of the client secret.

43. Return to the other browser tab and paste the value of the client secret.

44. Click Send; you should now get a 200 response with live results.

GET

Sandbox - Rate limiting - SLA based policy V

http://training-american-api-mule.cloudhub.io/flig

Parameters Headers

Query

i Show optional parameters
parameters

e708026bb0cf4c3e8594ca39138b9a00

e10A1faF382D47DEAGASOCABA4FC3891

pOONOI@ 1486.61 ms Details \/

& <» H
- .,ll
"ID": 1
"rada" "rraasfnnm®

45. Make multiple calls to this method.
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Review request data

46. Return to the other browser tab with the application information.
47. Change the date selection to Last Day; you should see data about your requests.

€ My applications

Tra | n | n g inte l‘na[ a pp G Reset client secret [if Delete

I e Show All (1)

Application Description: Client ID: e708026bb0cfac3e8594ca39138b9a00
e Sandbox - Rate limiting ... v1 Application URL: Client Secret: s+sssssssssssssrassssssssssnnnns Show
Redirect URIs: Grant Types: -
0,
3 431ms 0.00%
Total Requests Average Latency Error %

i) Nov 19, 2017 - Nov 20, 2017 v

Download CSV Download CSV

Download CSV Download CSV

48. Close all the browser tabs with Anypoint Platform.




PART 2: Building Applications
with Anypoint Studio

M OEHE e YE#E 6 0 ®S - G Y 5 [EMmule Design |EMule Debug
1% Package Explorer % Y= O i “mplementation =8
» (g apdev-american NS

» Ggapdev-examples

¥ Gl apdov-fights-ws . -
¥ (2 src/mainfapp (Flows) )_ _dxn) 4 (B — ‘.
4 global.xmi @ X -
- ! cn

getUnitedFigntsFlo
w

—(O—®—0

'
0 implementation.xmi y I
r——— wite | ot siine varisis o —— (] \aidation Transform oager
' Message
getAmericanFlight
sFlow
» (% sre/main/resources Default
(® sre/mainfwsdl .
(® src/test/java <
(3 sreftest/munit — HH
» (® srcftestresources '
» B\ JRE System Library [JavaSE-1.8] getAllAirlineFlights
» B\ Mule Server 3.8.0 EE Flow
> gsre
(> target
£} mule-project.xml [Mule Server 3.8.0 EE @
» Error handiing
‘getAllAirineFlightsFlow
'
"
'
getDeltaFiightsFlo Filter Reference
W
'
. ' '
pr— (&) — (Y
; —s (W) — (/7
Seatierather getUnitedFightsFlo Filter Reference Ol '
w Transform Logger
. Message
7N N\
Message Flow Global Elements Configuration XML
[ Xy =
35 Mule Debugger &) Console [#] Problems (3 Mule Properties. EXalrqQa@c8
Name Value Type Variables  Outbound _ Session _Record
i NullPayl... org. i
» [€] DataType ayl... Name Vale Type
® Exception null A Valee Li . —
» [€] Message org.mule.DefaultMuleMessage @ cache-control no-cache java.lang.String
® Message Processor Set airline variable org. i i @® connection keep-alive java.lang.String
» [€] Payload (mimeType="*/*", encoding="UTF-8") {NullPayload} org.mule.transport.NullPayload @ host localnost:8081 iay ring
@® http.listener.path Iflights. jay i
@ htto mathad GFT i

At the end of this part, you should be able to:
e Debug Mule applications.

e Read and write message payloads, properties, and variables using the Mule Expression Language.

e Structure Mule applications using flows, subflows, in-memory message queues, properties files,
and configuration files.

e Connect to web services, SaaS applications, files, polled resources, JMS queues, and more.

¢ Route, filter, and validate messages and handle message exceptions.

o Write DataWeave expressions for more complicated transformations.

e Process individual records in a collection and synchronize data in databases to SaaS applications.
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Module 6: Accessing and
Modifying Mule Messages

v 0 # G- m fJEI 'ﬁvovq'Bd’j' v v¥o (v v | B HMuIeDesign .MuIeDebug
. ] XY
%5 Mule Debugger - ok @@= O
Name Value Type Variables Outbound Session Record
> DataT) SimpleDataT t =ja... .mule.ti f ty...
(€] Data y.pe impleDataType{type=ja... org.mule.transformer.ty. Name Value Type
(@) Exception null v [& e 2 | dule httoi
> E Message org.muIe.DefauItMuIeMe... p.query.params size = f)rg‘mu. e.module.! p.iNn...
. > [e]o name=max java.util.AbstractMap$s...
(@) Message Processor Property org.mule.transformer.si... > g1 ¢ | . til. AbstractMap$s
e=mule ava.util.AbstractMa
Payload (mimeTy... HELLO WORLD java.lang.String ) P ] ) P
http.query.string  name=max&type=mule  java.lang.String
name=max
HELLO WORLD
I — -
% apdev-examples = B ®um. % Mu... 1 = 8
d lesFI + X S*
apdev-examplesrlow Watches
1
s = Y‘ 7' / Name Value Type
@ — = — = — Al — Al —
=7 L] 1
HTTP Set Payload Property Variable Session Variable Logger

@

» Error handling

At the end this module, you should be able to:

e Log message data.

e Debug Mule applications.

e Read and write message properties.

e Write expressions with Mule Expression Language (MEL).

e Create variables.
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Walkthrough 6-1: Set and log message data

In this walkthrough, you create a new project to use in the next two modules for learning about Mule
messages and Mule applications. You will:

e Create a new Mule project with an HTTP Listener endpoint.
o Set the message payload and an outbound property.

e Use a Logger to view message data in the Anypoint Studio console.

e Review message data in Postman.

apdev-examplesFlow http.request.path=/hello
http.request.uri=/hello

e o http.scheme=http
@ — = ) — D / http.uri.params=ParameterMap{[]}
o http.version=HTTP/1.1

HTTP Set Payload Property Logge, postman-token=675b8e19-812d-f66e-f796-aa3f
user-agent=Mozilla/5.8 (Macintosh; Intel M
OUTBOUND scoped properties:

@ gpname=max

SESSION scoped properties:
» Error handling }

Create a new Mule project

Return to Anypoint Studio.
Right-click training-american-ws and select Close Project.
Select File > New > Mule Project.

i

Set the Project Name to apdev-examples and click Finish.

&
54 Package Explorer = v =0

> Q‘Hapdev-examples
L] training-american-ws

Create an HTTP connector endpoint to receive requests

Drag an HTTP connector from the Mule Palette to the canvas.
In the HTTP properties view, click the Add button next to connector configuration.
In the Global Element Properties dialog box, look at the default values and click OK.

© N o o

In the HTTP properties view, set the path to /hello.
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9. Set the allowed methods to GET.

$ HTTP LT_ Problems E Console

@ There are no errors.

General X X
Basic Settings
Advanced
Path: /hello
Notes
Allowed Methods: GET

Set the message payload

10. Drag a Set Payload transformer from the Mule Palette into the process section of the flow.
11. In the Set Payload properties view, set the value field to Hello world.

Settings

Value: Hello world

Set an outbound message property

12. Drag a Property transformer from the Mule Palette into the flow.

apdev-examplesFlow

©-©—®

HTTP Set Payload Property

@

» Error handling

13. In the Properties view for the Property transformer, select Set Property.
14. Set the name to gpname and the value to max.

Eﬁ' Property [fz Problems E Console

@ There are no errors.

| General Operation: () Set Property
Notes (") Remove Property
Metadata (") Copy Properties
Name: qpname
Value: max
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Add a Logger

15. Drag a Logger component from the Mule Palette and drop it at the end of the flow.

apdev-examplesFlow

@-@-®-Q)

HTTP Set Payload Property Logger

@

» Error handling

Run the application and review message data

16. Run the project.
17. Return to Postman and click the button to create a new tab.

Note: You are adding a new tab so that you can keep the request to your American API saved
in another tab for later use. Optionally, you could also save it to a Postman collection.

18. In the new tab, make a GET request to http://localhost:8081/hello; you should see Hello world

displayed.

: : No environment Vv
http://apdev-american-api  localhost:8081/hello X +

GET Vv localhost:8081/hello Params m Save Vv

Body Cookies Headers (3) Tests Status: 200  Time: 280 ms

Pretty Raw Preview HTML Vv 5 Q

il ‘Hello world

19. Click the Headers link in the response; you should see the qpname property.
GET localhost:8081/hello

Body Cookies Headers (3) Tests

Content-Length —» 11
Date —+ Mon, 16 May 2016 01:14:41 GMT

gpname — max
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View message data in the Anypoint Studio console

20. Return to Anypoint Studio and look at the console.

21. Locate the data displayed by using the Logger.

22. Find where the data type of the payload is specified.

23. Review the message inbound properties.

24. Review the message outbound properties.

25. Locate the other two scopes of properties that have no values set.

mMuIe Properties E Problems &) Console @( EE & & @ ME-0r= O

apdev-examples [Mule Applications] [Library/Java/JavaVirtualMachines/jdk1.8.0_45.jdk/Contents/Home/bin/java (May 15, 2016, ¢

Message properties:

INVOCATION scoped properties:

INBOUND scoped properties:
accept=*/*
accept-encoding=gzip, deflate
accept-language=en-US
cache-control=no-cache
connection=keep-alive
host=1localhost:8881
http.listener.path=/hello
http.method=GET
http.query.params=ParameterMap{[]}
http.query.string=
http.relative.path=/hello
http.remote.address=/127.0.0.1:49730
http.request.path=/hello
http.request.uri=/hello
http.scheme=http
http.uri.params=ParameterMap{[]}
http.version=HTTP/1.1
postman-token=675b8e19-012d-f66e-f796-aa3fa52f0308
user-agent=Mozilla/5.8 (Macintosh; Intel Mac 0S X 10_11_4) AppleWebKit/537.36 (KHTML, like Ge:

QUTBOUND scoped properties:
gpname=max

SESSION scoped properties:

}

26. Stop the project.




Walkthrough 6-2: Debug a Mule application

In this walkthrough, you debug and step through the code in a Mule application. You will:

e Locate the port used by the Mule Debugger.
e Add a breakpoint, debug an application, and step through the code.
e Use the Mule Debugger to view message properties.

e Pass query parameters to a request and locate them in the Mule Debugger.

v H#E WEEH O R B - O Y 75 EdMule Design [ Mule Debug
_— w Y =
#5 Mule Debugger FEYIPQQ=H
Name Value Type Inbound  Variables Session  Record
> SimpleD java.l... i
o] DataTylpe Implel peftypesjava.l... org.mule Name Value Type
(@ Exception null 5 N N
@ gpname (mime... max java.lang.String
> [€] Message org.mule.DefaultMuleMessage
(@ Message Processor  Logger org.mule.api.processor.Log...
@® Payload (mimeType=... Hello world java.lang.String
e [ N
W apdev-examples B %wmu. o Gomu. 1 =8
X%
apdev-examplesFlow Watches
Fm—m——m- 1
RN Name Value Type
= =¢ | 1
C®> @ @ ‘@ > i
14 ) [
HTTP Set Payload Property 1 _Logger _|

» Error handling

Locate the port used by the Mule Debugger

Return to the apdev-examples project in Anypoint Studio.
In the main menu bar, select Run > Debug Configurations.
Click apdev-examples in the left menu bar under Mule Applications; you should see that the
apdev-examples project is selected to launch.
4. Click the Mule Debug tab; you should see the debug port is set to 6666 for the project.

Debug Configurations

Create, manage, and run configurations >
Mule Application

o [@o =
OE X B3 Name: ‘apdev—examples

> 4

v General %5 Mule Debug... 9= Arguments % Classpath @i JRE [ Environment [_|Common
Ju Junit Flug-in 1est

I, Mule Application with Maw« Connection Properties:
v m Mule Applications

m apdev-examples
mtraining-american-ws 6666

sl Munit " Suspend

[F] Mwe2 Launch

& 0SGi Framework

E, Remote Java Application

“ Damnta lavaQerint

Filter matched 16 of 16 items

Debugger Port:

Close Debug

@
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Note: If you know you have another program using port 6666 like McAfee on Windows, change
this to a different value. Otherwise, you can test the debugger first and come back and change
the value here later if there is a conflict.

5. Click Close.

Debug the application

6. Right-click the Set Payload component and select Toggle breakpoint.

apdev-examplesFlow

CRCRON0

HTTP Set Payload Property Logger

@

» Error handling

7. Right-click in the canvas and select Debug project apdev-examples.

Note: You can also select Run > Debug or click the Debug button in the main menu bar.

= Run project apdev-examples
= Debug project apdev-examples

<Y Undo Add Logger
Redo

¢ Delete

8. If you get an Accept incoming network connections dialog box, click Allow.
9. If you get a Confirm Perspective Switch dialog box, select Remember my decision and click
Yes.

v This Mule Debug perspective is designed to support mule applications debugging. It
« incorporates views for displaying the current mule messages and for breakpoint
management.
Do you want to open this perspective now?

| Remember my decision
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10. In the Debug perspective, close the MUnit view.

Note: You will not use MUnit in this course. MUnit is covered in the Anypoint Platform
Development: Advanced course.

11. Look at the console and wait until the application starts.
12. In Postman, make another request to http://localhost:8081/hello.

View message properties and variables in the Mule Debugger

13. Return to Anypoint Studio and locate the Mule Debugger view.

14. Drill-down and explore the variables on the left side of the Mule Debugger.

15. Look at the values of the inbound properties on the right side of the Mule Debugger.

16. Select each of the other tabs: Variables, Outbound, Session, Record; you should not see values
for any other properties or variables.

m X =
%5 Mule Debugger [ ] =?Y = =] Ok Q@ g8

Name Value Type Variables Outbound Session Record
g EataT)t/-r:" Slrlr:pIeDataType(type org.mule.... org.mule.transformer.types.Sim. Name Value Type
1 n
. | accept *[* java.lang.String
» [e] Message org.mule.DefaultMuleMessage . N B .
N (@ accept-encoding gzip, deflate java.lang.String
(@ Message Processor Set Payload org.mule.transformer.simple.Set... N .
» [€] Payload (mimeType="*/*"... {NullPayload} et + NullPayload (@ cache-control no-cache java.lang.String
ayload (mimeType="*/*"... {NullPayloa org.mule.transport.NullPayloa ® connection Keep-alive java.lang.String
(@ host localhost:8081 java.lang.String
http.listener.path /hello java.lang.String
M apdev-examples = x;y Mule E... ©® Mule B... ‘= MuleP... = 8
apdev-examplesFlow * X &K
————— N Watches
i i 1
1 1
1 == 1 =0 Name Value Type
O OIRONO
B i. ! 1
HTTP 1Set Payload! Property Logger
» Error handling
Message Flow Global Elements Configuration XML
& console [# Problems EEEER&ESE mEB--= 0
pd [Mule Applicatit /Library/Javal. irt ines/jdk1.8.0_45.jdk/Contents/Home/bin/java (Jul 30, 2017, 4:45:13 PM)
* default * DEPLOYED *
* - - + APPLICATION + - - * - - + DOMAIN + - - * - - + STATUS + - - *
* apdev-examples * default * DEPLOYED *
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Step through the application

17. Click the Next processor button.

\ - & EMule Design ’.Mule Debug \
-DW@ﬂm@@=a

Next processor (F6)

Outbound Session Record

18. Look at the new value of the payload; it should be Hello world.
19. Look at the inbound and outbound properties; you should see they have not changed.
20. Click the Next processor button; you should now see the outbound property gpname.

Name Value Type Inbound  Variables Session  Record

> [€] DataT SimpleDataType{type=java.l... .mule.transf .t

(] Data y.pe impleDataType{type=java.l... org.mule.transformer.types. Name Value Type

Exception null . R .

(@ gpname (mime... max java.lang.String

> [e] Message org.mule.DefaultMuleMessage

Message Processor Logger org.mule.api.processor.Log...

(@ Payload (mimeType=... Hello world java.lang.String

»
% apdev-examples = B ®w.. % Mu... 1 = 8
* X%
apdev-examplesFlow Watches
! Name Value Type
@)—1{=) —1B)—i(7/
2 - 1
HTTP Set Payload Property Logger

» Error handling

21. Step through the rest of the application.

Send query parameters with a request

22. Return to Postman and add a parameter with a key of name and a value of max.

23. Add a second key / value pair of type and mule.

24 Click Send.
GET localhost:8081/hello?Zname=max&type=mule Params Sending... Save
name max = Bulk Edit
type mule
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25. Return to the Mule Debugger view and locate your query parameters.

Variables  Outbound  Session  Record
Name Value Type

& nup.metnoa GEl Java.iang.string
Vv [&] http.query.params  size =2 org.mule.module.http.int...
v [e]o name=max java.util.AbstractMap$Si...

key name java.lang.String

value max java.lang.String
> [e]1 type=mule java.util. AbstractMap$Si...

http.query.string name=max&type=mule
http.relative.path /
http.remote.address /0:0:0:0:0:0:0:1:58091

Use the Mule Expression evaluator

26. Click the Evaluate Mule Expression button.

Hesdraacso)
A 1

Sessibfvaluate Mule Expression {{381)

yound

e T [

java.lang.String
java.lang.String
java.lang.String

27. Enter the following expression and press the Enter key.

#[message.inboundProperties. 'http.query.params' ]

28. Expand the results; you should see the query parameters.

M~

#[ ‘ message.inboundProperties.'http.query.params’

Name Value Type
Vv [e] #[message.inbound... size = 2 org.mule.module.http.inter...
> [e]0 name=max java.util.AbstractMap$Sim...
v [e] 1 type=mule java.util.AbstractMap$Sim...
key type java.lang.String
value mule java.lang.String

29. Click anywhere outside the expression window to close it.
30. Click the Resume button to execute the rest of the flow.
31. Stop the project.
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Switch perspectives

32. Click the Mule Design tab in the upper-right corner of Anypoint Studio to switch perspectives.

7 FdMule Design [ Mule Debug
#E =@ @Q-°= d

Note: In Eclipse, a perspective is a specific arrangement of views in specific locations. You can
rearrange the perspective by dragging and dropping tabs and views to different locations. Use

the Window menu in the main menu bar to save and reset perspectives.




Walkthrough 6-3: Read and write message properties using MEL
expressions

In this walkthrough, you manipulate message properties. You will:

e Use an expression to set the payload.

e Use an expression to display specific info to the console.
e Use an expression to set an outbound property.

e Use an expression to read an outbound property.

Eﬁ Property L': Problems [ Console 1} Mule Debugger / Logger m Ioolens E Consois i’& Mulelbebuggen

@ There are no errors. @ There are no errors.

General | General

Settings Display Name: Logger
Notes ) Notes
Operation: ) Set Property .
Metadata = Metadata Generic
Remove Property
- . #[ g boundProperties.gpname]
Copy Properties
Level: INFO (Default)
Name: gpname
Value: #[message.incoundProperties.http.guery.params'.name]

Use an expression to set the payload

1. Return to apdev-examples.xml.
Navigate to the Properties view for the Set Payload transformer.
3. Change the value to an expression.

#[ '"Hello world']

= Set Payload L:—_: Problems E Console % Mule Debugger

@ There are no errors.

General

Display Name: Set Payload
Notes
Metadata Settings

Value: #['Hello world']

Run the project.
5. In Postman, make a request to http://localhost:8081/hello with the query parameters; the

application should work as before.
6. In Anypoint Studio, return to the Set Payload expression and use autocomplete to use the
toUpperCase() method to return the value in upper case.

#[ 'Hello world'.toUppercCase()]

Note: Press Ctrl+Space to trigger autocomplete if it does not appear.
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7. Click the Apply Changes button in the upper-right corner of the Properties view to redeploy the
application.
8. In Postman, send the same request; the return string should now be in upper case.

GET localhost:8081/hello?name=max&type=mule

Body Cookie jeaders (3) Tests

Pretty Raw Preview HTML =

i 1 | HELLO WORLD

Use an expression to display specific info to the console

9. In Anypoint Studio, navigate to the Properties view for the Logger component.
10. Set the message to display the http.query.params property of the message inbound properties.

#[message.inboundProperties. 'http.query.params' ]

Message: #[message.inboundProperties.'http.query.params']

Level: INFO (Default)

Category:

11. Click Apply Changes to redeploy the application.
12. In Postman, send the same request.
13. Return to the Anypoint Studio console; you should see a ParameterMap object listed.

R R R R R R R e R e e e R R R e e e R e E ]

* apdev-examples * default * DEPLOYED *
S0 S SRS S S S SRS S S S S S S S S S S S S S S S S S S S S S K K KK KK

INFO 2016-05-15 18:48:06,358 [[apdev-examples].HTTP_Listener_Configuration.worker.@1] org.mule.api.pro
cessor.LoggerMessageProcessor: ParameterMap{[name=[max], type=[mule]]}

14. Modify the Logger to display one of the query parameters.

#[message.inboundProperties. 'http.query.params'.name]

15. Click Apply Changes to redeploy the application.
16. In Postman, send the same request.
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17. Return to the console; you should now see the value of the parameter displayed.

INFO 2016-05-15 18:48:41,451 [[apdev-examples].HTTP_Listener_Configuration.worker.81] org.mule.api.pro
cessor.LoggerMessageProcessor: max

Use an expression to set an outbound property

18. In the Properties view for the Property transformer, change the value to an expression that

evaluates the name query parameter.

#[message.inboundProperties. 'http.query.params'.name]

[Ej Property E Problems E Console % Mule Debugger

@ There are no errors.

| General .
Settings
Notes . -
Operation: * | Set Property
Metadata -
| Remove Property
") Copy Properties
Name: gpname
Value: #[message.inbcundProperties. http.guery.params'.name]

19. Modify the Logger to display the value of this outbound property.

#[message.outboundProperties.qgpname]

20. Click Apply Changes to redeploy the application.
21. In Postman, send the same request.
22. Return to the console; you should see the value of your variable displayed.

INFO 2016-05-15 18:50:12,742 [[apdev-examples].HTTP_Listener_Configuration.worker.@1] org.mule.api.pro
cessor.LoggerMessageProcessor: max

23. Stop the project.




Walkthrough 6-4: Read and write variables

In this walkthrough, you create flow and session variables. You will:

e Use the Variable transformer to create a flow variable.
e Use the Session transformer to create a session variable.

e Use the Mule Debugger to see their values.

apdev-examplesFlow

@-O--®—D—0

HTTP Set Payload Property Variable Session Variable Logger

@

» Error handling

Create a flow variable

1. Return to apdev-examples.xml.

2. Add a Variable transformer between the Property and Logger processors.

apdev-examplesFlow

@-O-®-@®—Q

HTTP Set Payload Property Variable Logger

@

» Error handling

3. Inthe Variable properties view, select Set Variable.
4. Set the name to gptype and the value to your second query parameter, type.

#[message.inboundProperties. 'http.query.params’'.type]

E Variable [fl Problems & Console ﬁ Mule Debugger

@ There are no errors.

S Operation:  (s) Set Variable
Notes (") Remove Variable
Metadata Name: qptype
Value: #[message.inbcundProperties. http.guery.params'.type]

) Mulesoft



5. Modify the Logger to also display the value of this new variable.

Name: #[message.outboundProperties.qpname] Type: #[flowVars.qgptype]

Debug the application
6. Debug the project.
7. In Postman, send the same request with the parameters.
8. In the Mule Debugger, select the Variables tab.
9. Step to the Logger; you should see your new flow variable.
Inbound Outbound Session Record
Name Value Type
qptype (mimeType="*/*" enc.. mule java.lang.String

10. Click the Resume button.

11. Look at the console; you should see the value of your outbound property and the value of your
new flow variable displayed.

INFO 2016-05-15 18:57:51,141 [[apdev-examples].HTTP_Listener_Configuration.worker.@1] org.mule.api.pro
cessor.LoggerMessageProcessor: Name: max Type: mule
Create a session variable

12. Switch to the Mule Design perspective.
13. Add a Session Variable transformer between the Variable and Logger processors.

apdev-examplesFlow

©-D-@-D—®—O

HTTP Set Payload Property Variable Session Variable Logger

@

» Error handling

14. In the Session Variable Properties view, select Set Session Variable.

) Mulesoft



15. Set the name to color and give it any value, static or dynamic.

.E Session Variable E Problems & Console :ﬁ'i Mule Debugger

) There are no errors.

General . .

Operation: (e Set Session Variable
Notes " Remove Session Variable
Metadata

Name: color

Value: gray

16. Modify the Logger to also display the session variable.

Name: #[message.outboundProperties.qgpname] Type: #[flowVars.qgptype]
Color: #[sessionVars.color]

Debug the application

17. Click Apply Changes to redeploy the application in debug mode.
18. In Postman, send the same request.

19. In the Mule Debugger, select the Session tab.

20. Step to the Logger; you should see your new session variable.

Inbound Variables Outbound Record
Name Value Type
color (mimeType="*/*", encoding="null*) gray java.lang.String

21. Click the Resume button.
22. Look at the console; you should see the value of your session variable displayed.

INFO 2016-05-15 19:00:03,872 [[apdev-examples].HTTP_Listener_Configuration.worker.81] org.mule.api.pro
cessor.LoggerMessageProcessor: Name: max Type: mule Color: gray

23. Stop the project and switch perspectives.

Note: You will explore the persistence of these variables in the next module.
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Module 7: Structuring Mule
Applications

v L;Hapdev-examples
V [ src/main/app (Flows)
v accounts.xml
v apdev-examples.xml
v global.xml
=| mule-app.properties
=) mule-deploy.properties
v f.:‘i apdev-flights-ws
V¥ [ src/main/app (Flows)
v global.xml
v implementation.xml
v interface.xml
=| mule-app.properties
=| mule-deploy.properties
v # src/main/api
IE]- mua-flights-api.raml
> H datatypes
> [ examples
v # src/main/java
» iﬂ com.mulesoft.training
» (% src/main/resources
(* src/main/wsd|
(¥ src/test/java
(8 src/test/munit
V¥ (% src/test/resources
flight-example.json
flights-example.json
] flights-example.xml

apdev-examplesFlow

@-®-®

HTTP subflow1

@

¥ Error handling

subflow2

~E-

Logger

flow2

—()

Logger

VM Set Payload

» Error handling

At the end of this module, you should be able to:

e Create and reference flows and subflows.

subflow1

Set Payload Property

subflow2

Session Variable

Variable

e Pass messages between flows using the Java Virtual Machine (VM) transport.

¢ Investigate variable persistence through subflows and flows and across transport barriers.

o Encapsulate global elements in separate configuration files.

o Explore the files and folder structure of Mule projects.
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Walkthrough 7-1: Create and reference flows and subFflows

In this walkthrough, you continue to work with apdev-examples.xml. You will:

e Extract processors into separate subflows and flows.
e Use the Flow Reference component to reference other flows.

o Explore variable persistence through flows and subflows.

apdev-examplesFlow subflow1
1 1 1 1
- - - - =
= @ ! 1 1 1
HTTP subflow1 subflow2 flow2 Logger Set Payload Property

flow2

@ subflow2
Fm——————
1 1

Variable Session Variable

» Error handling

Il
l
Q)
N

Set Payload

» Error handling

Create a subflow

Return to apdev-examples.xml in Anypoint Studio.

2. Drag a Sub Flow scope from the Mule Palette and drop it beneath the existing flow in the
canvas.

3. Select the Set Payload and Property transformers in apdev-examplesFlow and drag them into
the subflow.

4. Change the name of the subflow to subflow1.

apdev-examplesFlow

@@ —®—0)

HTTP Variable Session Variable Logger

@

¥ Error handling

subflow1
Set Payload Property

) Mulesoft



Reference a subflow

5. Drag a Flow Reference component from the Mule Palette and drop it into the apdev-
examplesFlow between the HTTP Listener endpoint and the Variable transformer.
In the Flow Reference properties view, set the flow name to subflow1.
Add a breakpoint to the subflow1 Flow Reference.

apdev-examplesFlow

OMOBOEIOR0

HTTP subflow1 Variable Session Variable Logger

@

» Error handling

Extract processors into a subflow

8. Right-click the Variable and Session Variable transformers and select Extract to > Sub Flow.
9. In the Extract Flow dialog box, set the flow name to subflow2.

10. Leave the target Mule configuration set to current and click OK.

11. Look at the new Flow Reference Properties view; the flow name should already be set to

subflow2.
subflow2
hva! vl
Variable Session Variable

apdev-examplesFlow

@-®-®-0

HTTP subflow1 subflow2 Logger

@

» Error handling

subflow1

©-®

Set Payload Property
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12. Drag subflow2 below subflow1 in the canvas.

Debug the application

13. Debug the project.
14. In Postman, send the same request to http://localhost:8081/hello?name=max&type=mule.

15. In the Mule Debugger, step through the application, watching messages move into and out of

the subflows.

apdev-examplesFlow

ONOBIONO

HTTP subflow1 subflow2 Logger

@

» Error handling

subflow1

R

1
iset Payload

1"
P

Property

16. In Postman, send the same request again.
17. In the Mule Debugger, step through the application again, this time watching the values of the
inbound properties, variables, outbound properties, and session variables in each of the flows.

Create a second flow

18. Switch perspectives.

19. Drag a Flow scope element to the canvas and drop it beneath the existing flows.
20. Change the flow name to flow2.

21. Add a Set Payload transformer to the process section of the flow.

22. In the Set Payload properties view, set the value to Goodbye.

23. Add a Logger after the Set Payload transformer.

-

Set Payload Logger

flow2

» Error handling
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Reference a flow

24. In apdev-examplesFlow, add a Flow Reference component between the subflow2 Flow
Reference and the Logger.
25. In the Flow Reference Properties view, set the flow name to flow2.

apdev-examplesFlow

@-®W-®-®-

HTTP subflow1 subflow2 flow2 Logger

@

¥ Error handling

Debug the application

26. Save the file to redeploy the application in debug mode.

27.In Postman, send the same request.

28. In the Mule Debugger, step through the application, watching the flow move into and out of the
second flow; at the end, you should see the payload is the value set in the second flow.

apdev-examplesFlow

@-®-@-® 0

HTTP subflow1 subflow2 flow2

@

» Error handling
Message Flow Global Elements Configuration XML
- . X4y o
%Mule Debugger & console E:, Problems :E,Mule Properties B =l e @- @ = B8

Name Value Type Inbound Outbound Session Reco
> [e] DataType SimpleDataType{ty... org.mule.transfor...

N Name Value Type
Exception null gptype (mime... mule java.lang.Stri
> [€] Message org.mule.DefaultM... U
Message Pr... Logger org.mule.api.proce...
Payload (mi... Goodbye java.lang.String

29. In Postman, send the same request again.

30. In the Mule Debugger, step through the application again, this time watching the values of the
inbound properties, variables, outbound properties, and session variables in each of the flows.
1. Stop the project and switch perspectives.
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Walkthrough 7-2: Pass messages between flows using the Java
Virtual Machine (VM) transport

In this walkthrough, you continue to work with the apdev-examplesFlow. You will:

e Pass messages through an HTTP transport barrier.
e Pass messages between flows using the VM transport.

e Explore variable persistence across these transport barriers.

apdev-examplesFlow flow2
1
C} <> () @} ’("") Ew}—>® 5</>
g o =/ . 1
HTTP subflow1 subflow2 Logger VM Set Payload Logger
& e
» Error handling » Error handling

Create an HTTP transport barrier

Return to apdev-examples.xml.

Switch to the Global Elements view.

Click Create.

In the Choose Global Type dialog box, select Connector Configuration > HTTP Request

B

Configuration and click OK.
5. In the Global Elements dialog box, set the host to localhost, the port to 8081, and click OK.

HTTP Request Configuration
Create reusable HTTP request manually or by adding your REST API definition

General ~ TLS/SSL  Proxy  Authentication  Sockets  Notes

Generic

Name: ’ HTTP_Request_Configuration
URL Configuration
Protocol: I HTTP v
Host: ’ localhost
Port: 2081

Base Path: ’

6. Return to the Message Flow view.

7. Drag an HTTP connector into the Source section of flow2.
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8. Inthe HTTP properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.

9. Set the path to /flow2 and the allowed methods to GET.

10. Add a breakpoint to the Set Payload transformer in flow2.

flow2

OO0

HTTP Set Payload Logger

@

» Error handling

11. Add an HTTP Request endpoint after the flow2 reference in apdev-examplesFlow.

12. Delete the flow2 reference.

13. In the HTTP properties view, set the connector configuration to HTTP_Request_Configuration.
14. Set the path to /flow2 and the method to GET.

15. Add a breakpoint to the Logger.

apdev-examplesFlow

OROBIOROSO

HTTP subflow1 subflow2 HTTP Logger

@

» Error handling

Debug the application

16. Debug the application.
17. In Postman, send the same request.

18. In the Mule Debugger, step into flow2.




19. Locate the gpname property in the inbound properties.

Variables Outbound Session Record

Name Value Type
A I SHIULG.GUU e [ 14/ UsUs 1-UUOUY  JGYGIGE YO 1Y
http.request.path /flow2 java.lang.String
http.request.uri  /flow2 java.lang.String
http.scheme http java.lang.String
http.uri.params  size =0 org.mule.module....
http.version HTTP/1.1 java.lang.String
gpname max java.lang.String
user-agent AHC/1.0 java.lang.String

20. Look at the outbound properties, the flow variables, and the session variables.

Note: Session variables are persisted across some but not all transport barriers. As you see
here, they are not propagated across the HTTP transport barrier.

Inbound Outbound  Session  Record Inbound  Variables  Outbound Record

Name Value Type Name Value Type

21. Step through the flow until the message returns to apdev-examplesFlow.

Note: If the application times out, debug it again and this time use the Resume button to quickly
step to the breakpoint in flow2 and then step through until the message returns to apdev-
examplesFlow.

22. Look at the inbound and outbound properties and the flow and session variables.

Inbound Outbound  Session  Record Inbound  Variables ~ Outbound Record
Name Value Type Name Value Type
gptype (mim... mule java.lang.String color (mime... gray java.lang.String

23. Click Resume.
24. Stop the project and switch perspectives.

Create a VM transport barrier

25. In flow2, delete the HTTP Listener endpoint.
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26. Drag a VM connector from the Mule Palette into the source section of flow2.

® -

VM Set Payload Logger

flow2

@')j-—>

» Error handling

27. In the VM properties view, set the exchange pattern to request-response.
28. Set the queue path to vmflow.

= vm E: Problems &) Console :t; Mule Debugger

@ There are no errors.

| General
Display Name: VM
Advanced
Reconnection Basic Settings
Transformers Exchange Pattern: () one-way (Default) (*) request-response
Notes Queue Path: vmflow
Metadata Connector Configuration: ---- Create a new configuration ----

29. In apdev-examplesFlow, add a VM connector endpoint after the HTTP Request endpoint.
30. Delete the HTTP Request endpoint.

apdev-examplesFlow

OMOBIORCING

HTTP subflow1 subflow2 VM Logger

@

» Error handling

31. In the VM properties view, set the exchange pattern to request-response.
32. Set the queue path to vmflow.

Debug the application

33. Debug the project.
34. In Postman, send the same request.
35. In the Mule Debugger, step through the application into flow2.

) Mulesoft



36. Look at the inbound and outbound properties and the flow and session variables.

Variables ~ Outbound  Session  Record Inbound  Variables Session  Record
Name Value Type Name Value Type
MULE_ENDPOINT  vm://vmflow java.lang.String MULE_COR... -1 java.lang.Integer
MULE_ORIGINATI... endpointvm.vmflow java.lang.String MULE_COR... -1 java.lang.Integer
MULE_SESSION rOOABXNyACNvcm... java.lang.String
gpname max java.lang.String
Inbound Outbound  Session  Record Inbound  Variables  Outbound Record
Name Value Type Name Value Type
color (mime... gray java.lang.String

Note: Session variables are persisted across some but not all transport barriers. As you see
here, they are propagated across the VM transport barrier.

37. Step through the flow until the message returns to apdev-examplesFlow.
38. Look at the inbound and outbound properties and the flow and session variables.

Variables ~ Outbound  Session  Record Inbound  Variables Session  Record
Name Value Type Name Value Type
MULE_CORRELATI... -1 java.lang.Integer (@ MULE_COR... -1 java.lang.Integer
MULE_CORRELATI... -1 java.lang.Integer MULE_COR... -1 java.lang.Integer
MULE_SESSION rOOABXNyACNvcm... java.lang.String MULE_SESS... rOOABXNyACNvcm... java.lang.String
Inbound Outbound  Session  Record Inbound  Variables  Outbound Record
Name Value Type Name Value Type
gptype (mim... mule java.lang.String color (mime... gray java.lang.String

39. Step through the rest of the application.

40. Stop the project and switch perspectives.




Walkthrough 7-3: Encapsulate global elements in a separate
configuration File

In this walkthrough, you refactor your apdev-examples project. You will:

e Create a new configuration file with an endpoint that uses an existing global element.
e Create a configuration file global.xml for just global elements.

o Move the existing global elements to global.xml.

54 Package Explorer - 0 v apdev-examples w accounts v global - O
N =2 % Global Mule Configuration Elements
v &'.Japdev-examples
V [ src/main/app (Flows) Type Name
v accounts.xml <2 HTTP Listener Configuration (C« HTTP_Listener_Configuration
M apdev-examples.xml <2 HTTP Request Configuration (C HTTP_Request_Configuration
M global.xml

=| mule-app.properties
=l mule-denlov.nronerties

Create a new configuration file

1. Return to the apdev-examples project.
2. In the Package Explorer, right-click the project and select New > Mule Configuration File.
3. Inthe New Mule Configuration File dialog box, set the name to accounts.xml and click Finish.

v lz:ﬂapdev-examples
V¥ [ src/main/app (Flows)
N accounts.xm|
v apdev-examples.xml
|=| mule-app.properties
mule-deploy.properties

Drag out an HTTP Listener to the canvas.

In the HTTP properties view, set the connector configuration to the existing configuration.
Set the path to /sfdc and the allowed methods to GET.
Add a Logger component to the flow.

N o o &




8. Change the name of the existing flow to getSFDCAccountsFlow.

Note: You will use this flow in a later module to retrieve data from Salesforce.

getSFDCAccountsFlow

@ -

HTTP Logger

@

» Error handling

9. Switch to the Global Elements view; you should not see any global elements.

Create a global configuration file

10. Create a new Mule configuration file called global.xml.

v Eﬁapdev-examples
V¥ [ src/main/app (Flows)
v accounts.xml
% apdev-examples.xml
v global.xml
|=| mule-app.properties
|=| mule-deploy.properties

11. In global.xml, switch to the Configuration XML view.

12. Place some empty lines between the start and end mule tags.

Remove the existing global elements

13. Return to apdev-examples.xml.

14. Switch to the Global Elements view and see there are two configurations.

v *apdev-examples v *accounts % *global - O

¥ Global Mule Configuration Elements

Type Name

£ HTTP Listener Configuration (C HTTP_Listener_Configuration
£ HTTP Request Configuration (¢ HTTP_Request_Configuration

15. Switch to the Configuration XML view.
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16. Select and cut the two configuration elements defined before the flows.

v apdev-examples v *accounts M *global - 0
G rreep s e e e vt g et ks fr e e e e e e et g s i e s
9 http: //www mulesoft. org/schema/mule/ee/tr'ackzng http //www.mulesoft. or'g/schema/
10 http://www.mulesoft.org/schema/mule/vm http://www.mulesoft.org/schema/mule/vm/«

11 <http:listener-config name="HTTP_Listener_Configuration" host="0.0.0.0" por
12 <http:request-config name="HTTP_Request_Configuration" host="localhost" por
13= <flow name="apdev-examplesFlow">

14 <http:listener config-ref="HTTP_Listener_Configuration" path="/hello" c
15 <flow- r‘ef name= "subflowl " doc name= ”subflowl "/>

~ PR " 1 o,

Note: If you delete the global elements from the Global Elements view instead, the config-ref
values are also removed from the connector endpoints and you need to re-add them.

17. Return to the Message Flow view.

Move the global elements to a new configuration file

18. Return to global.xml.
19. Paste the global elements you cut to the clipboard between the start and end mule tags.

w *apdev-examples v *accounts W *global - O

& http://www.mulesoft.org/schema/mule/http http://www.mulesoft.org/schema/mule/ht
9 http://www.mulesoft.org/schema/mule/core http://www.mulesoft.org/schema/mule/cc

18

11 <http:listener-config name="HTTP_Listener_Configuration" host="0.0.0.0" por
12 <http:request-config name="HTTP_Request_Configuration" host="localhost" por
13

14 </mule>

18

20. Switch to the Global Elements view; you should see the two configurations.

Test the application

21. Save all the files; any problems should disappear.

22. Return to apdev-examples.xml.

23. Double-click the HTTP Listener connector in apdev-examplesFlow; the connector configuration
should still be set to HTTP_Listener_Configuration, which is now defined in global.xml.

24. Run the project.

25. In Postman, send the same request; you should still get a response of Goodbye.
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Close the project

26. Return to Anypoint Studio.
27. Stop the project.

28. In the Package Explorer, right-click apdev-examples and select Close Project.




Walkthrough 7-4: Create a well-organized Mule project

In this walkthrough, you create a new project for the Mule United Airlines (MUA) flights application that
you will build during the course and then review and organize its files and folders. You will:

e Create a project based on a new API in Anypoint Platform Design Center.

¢ Review the project's configuration and properties files.

e Create an application properties file and a global configuration file for the project.

e Add Java files and test resource files to the project.

e Create and examine the contents of a deployable archive for the project.

v || apdev-flights-ws

= W = .
% Package Explorer = = > M api
- Vv | classes
v 'l‘ﬂ apdev-flights-ws » [ com
P [ src/main/app (Flows) » [ datatypes
b (¥ src/main/api > [ examples
> &Esrc/mainljava @ flights-DEV.properties
. m global.xml
> [ src/main/resources L interface.xml
] .
(* src/main/wsdl B log4j2xmi
(# src/test/java B mua-flights-api.raml
(¥ src/test/munit [ mule-app.properties
b (B src/test/resources L& mule-deploy.properties
» =i, JRE System Library [JavaSE-1.8] hfi ?'°ba"xm|
> =, Mule Server 3.8.0 EE B interface.xmi
> = sre » | META-INF
l_’_ Ei mule-app.properties
L= target Eﬂ mule-deploy.properties
Q mule-project.xml [Mule Server 3.8.0 EE] » [ plugin-dependency-lib

Create a new API in Design Center

1. Return to Anypoint Platform in a web browser.

2. In Design Center, create a new API Specification project called MUA Flights API.

3. In APl designer, click the options menu in the file browser and select Import.

4. In the Import dialog box, browse to your student files and select the MUA-Flights-API.zip located
in the resources folder.
Click Import.

In the Replace dialog box, click Replace file.
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7. Explore the API; be sure to look at what resources are defined and the structure of the Flight

data type.

. Qo
MUA Flights API | §» master

1 #%RAML 1.0 DataType
Files R 2
3{ 3 type: object
4 properties:
v datatypes 5 ID?: integer
. 6 airline: string
Flight.raml 7 flightCode: string
8 fromAirportCode: string
v examples 9 toAirportCode: string
10 departureDate: string
FlightExample.raml 11 emptySeats: integer
12 totalSeats?: integer
FlightNoIDExample.raml 13 price: number
14 planeType?: string

FlightsExample.raml

mua-flights-api.raml

Create a new project to implement this APl in Anypoint Studio

8. Return to Anypoint Studio.

9. Right-click in the Package Explorer and select New > Mule Project.

10. In the New Mule Project dialog box, set the project name to apdev-flights-ws.
11. Check Add APIkit components.

12. Click the browse button next to API Definition and select Design Center.

[ JOX ) New Mule Project

Project Settings
Create a Mule project in the workspace or in an external location.

Project Name: apdev-flights-ws|

Runtime

Mule Server 3.9.0 EE & [y

Compatibility: & = CloudHub [z = On Premises

Maven Settings

Use Maven - (Maven is currently disabled, configure Maven)
Group Id:
Artifact Id:

Version:

Version Control System Support

| Create a default .gitignore file

APIKit Settings

Add APIkit components

API Definition: | i
New empty API API Manager...
Browse files...
Design Center...

@ Next > Cancel
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13. In the Browse API Design Center for APIs dialog box, select MUA Flights API and click OK.

Browse Design Center for APlIs...

Username  usernameOO C| Business Group  Training C Add Account
Q |
Project name v Branch
American Flights API master
MUA Flights API master
Cancel OK

14. In the New Mule Project dialog box, click Finish.

Locate the new RAML files in Anypoint Studio

15. Return to the apdev-flights-ws project in Anypoint Studio.
16. In the Package Explorer, expand the src/main/api folder; you should see the MUA Flights API
files.

v # src/main/api
{4 mua-flights-api.raml

Vv {2 datatypes
{»4 Flight.raml

v [F examples
%4 FlightExample.raml
14 FlightNolDExample.raml
{#4 FlightsExample.raml
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17. Open mua-flights-api.raml and review the file.

Review project configuration files

18. Look at the mua-flights-api.xml file that was created; it should have a get:/flights flow.
19. Rename mua-flights-api.xml to interface.xml.

20. Locate mule-project.xml in the project and open it.

21. Review its contents and then close the file.

v E:H apdev-flights-ws
V¥ [ src/main/app (Flows)
v interface.xml
= mule-app.properties
|=| mule-deploy.properties
» (® src/main/api
(¥ src/main/java
» (® src/main/resources
(8 src/main/wsdl
(8 src/test/java
(¥ src/test/munit
> (¥ src/test/resources
» =i, JRE System Library [JavaSE-1.8]
P =i, Mule Server 3.8.5 EE
b =src
[ target
Q mule-project.xml [Mule Server 3.8.5 EE]

22. Create a new Mule configuration file called implementation.xml.

Review project properties files

23. Locate mule-app.properties in the project and open it.
24. Add an environment variable called env equal to DEV.

E mua-flights-api.raml \=| *mule-app.properties
1 env = DEV

25. Save the file and close it.

26. Locate and open mule-deploy.properties.
27. Review its contents and then close the file.

Create a properties file for application parameters

28. Right-click src/main/resources and select New > File.
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29. In the New File dialog box, set the file name to flights-DEV.properties and click Finish.
30. Add a property called http.port equal to 8081.

{4 mua-flights-api.raml =| *flights-DEV.properties
1 http.port = 8081

31. Save and close the file.

Create a global configuration file

32. In src/main/app, create a new Mule configuration file called global.xml.
33. Switch to the Global Elements view.
34. Create a new Property Placeholder configuration with a location set to flights-${env}.properties.

Global Element Properties

Property Placeholder
Property Placeholder.

General Notes
Generic

Location: flights-${env}.properties

Properties Reference:

35. Click OK.
36. Create a new HTTP Listener Configuration with a port set to ${http.port}.

Global Element Properties

HTTP Listener Configuration

Create reusable HTTP listener

General TLS/SSL Notes

Generic
Name: HTTP_Listener_Configuration
URL Configuration
Protocol: "e) HTTP (Default) () HTTPS
Host: All Interfaces [0.0.0.0] (Default) v
Port: ${http.port}
Base Path:
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37. Confirm you now have two global elements defined in the global.xml file.

B api.raml w global - 0

% Global Mule Configuration Elements

Type Name

Ej' Property Placeholder Property Placeholder

<12 HTTP Listener Configuration (| HTTP_Listener_Configuration

38. Save and close the file.
39. Go to the Global Elements view in interface.xml.
40. Delete the mua-flights-api-httpListener HTTP Listener Configuration.

v global v implementation v interface

¥ Global Mule Configuration Elements

Type Name Description

& . . . . . Create
2= HTTP Listener Configurat mua-flights-api-httpListener

"',,, Router mua-flights-api-config

Delete

0

41. Return to the Message Flow view.

42. In the Properties view for the HTTP Listener in mua-flights-api-main, set the connector
configuration to HTTP_Listener_Configuration.

43. In the Properties view for the HTTP Listener in mua-flights-api-console, set the connector
configuration to HTTP_Listener_Configuration.

Review src/main/resources

44. In src/main/resources, open log4j2.xml.
45. Review and then close the file.
WV [ src/main/resources

flights-DEV.properties
|X| log4j2.xml

il

Add Java files to src/main/Java

46. In your computer's file browser, locate the com folder in the java folder of the student files.

47. Drag the com folder into the src/main/java folder in the Anypoint Studio apdev-flights-ws project.
48. Expand the new com directory.
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49. Open the Flight.java file.
50. Review the code and then close the file.
v # src/main/java

v i# com.mulesoft.training
» |J] Flight.java

Review src/test folders

51. In the project, locate the three src/test folders.
52. Expand the src/test/resources folder.
(# src/main/wsdl
™ src/test/java
[ # src/test/munit
WV (¥ src/test/resources
X log4j2-test.xml
b = JRE Svstem Librarv [JavaSE-1.81

Add test resources

53. In your computer's file browser, expand the examples folder in the student files.
54. Select the four flights and one united-flights files (JSON AND XML) and drag them into the
src/test/resources folder in the Anypoint Studio apdev-flights-ws project.

V¥ (¥ src/test/resources
flight-example.json
flights-example.json
\X| flights-example.xml
\X| log4j2-test.xml
united-flights-example.json

Examine the contents of a deployable archive

55. In Anypoint Studio, right-click the project and select Export.
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56. In the Export dialog box, select Mule > Anypoint Studio to Mule Deployable Archive and click
Next.

Export

(24

Select an export destination:

» (= General

» (= Install

P (= Java

¥ (= Mule
mAnypoint Studio Project to Mule Deployable Archive (includes Studio metadata)
@ Publish to Application Repository

P (= Plug-in Development

» (= Run/Debug

P [ Team

P (= XML

» (= Other

@ < Back Next > Cancel Fin

57. Set the Zip file to a location that you can find and click Finish.

Export Mule Project

Export Mule Project

Export a Mule project as a deployable archive.

Export Settings

Zip file: ‘ /Users/mule/Desktop/apdev-flights-ws v

'v| Attach project sources

® < Back Next > Cancel Finish

58. In your computer's file browser, locate the ZIP file and expand it.

59. Open the resulting apdev-flights-ws folder.
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60. Expand the classes folder and examine the contents.

v [ apdev-flights-ws
> [ api
v [ classes
> @ com
» | | datatypes
> [ examples
flights-DEV.properties
global.xml
interface.xml
log4j2.xml
@ mua-flights-api.raml
mule-app.properties
mule-deploy.properties
global.xml
interface.xml
> | META-INF
mule-app.properties
mule-deploy.properties
» | plugin-dependency-lib




Module 8: Consuming Web
Services
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At the end of this module, you should be able to:

e Consume RESTful web services with and without parameters.

e Consume RESTful web services that have RAML definitions.

e Consume SOAP web services.

e Use DataWeave to pass parameters to SOAP web services.
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Raw Preview

’

{

localhost:8081/united?code=CLE

Headers (3) Tests

JSON v

"airline": "United",
"flightCode": "ER9fje",
"fromAirportCode"”: "MUA",
"toAirportCode”: "CLE",
"departureDate”: "2015/07/11",
"emptySeats": 32,

"price": 845,

"planeType": "Boeing 727"

"airline": "United",
"flightCode": "ER3kfd",
"fromAirportCode”: "MUA",
"toAirportCode”: "CLE",
"departureDate”: "2015/08/11",
"emptySeats": 13,

"price": 245,

"planeType": "Boeing 747"




Walkthrough 8-1: Consume a RESTful web service

In this walkthrough, you consume a RESTful web service that returns a list of all United flights as
JSON. You will;

e Create a new flow to call a RESTful web service.

e Use an HTTP Request endpoint to consume a RESTful web service.

e Use DataWeave to transform the JSON response into JSON specified by an API.

GET Vv localhost:8081/united Params Save Vv

Body Cookies Headers (3) Tests Status: 200  Time: 8799 ms

— getUnitedFlightsFlow
Pretty Raw Preview JSON v =)

1 1
1-U
K @) —{(®r—(w) — (v
8] "airline": "United", <\)- C)- @) <
4 "flightCode": "ER38sd", 2 o =" ' 1
Z :;:Tﬁ;gg:gggde '.'SFgHA ’ HTTP United REST Transform Logger
7 "departureDate": "2015/03/20", Request Message
8 "emptySeats": @,
9 "price": 400,
10 "planeType": "Boeing 737" @
11 1,
12~ { .
13 "airline": "United", ¥ Error handling

Make a request to the web service

1. Return to the course snippets.txt file.
2. Locate and copy the United RESTful web service URL.
3. In Postman, make a new tab.
4. Make a GET request to this URL; you should see JSON data for the United flights as a
response.
No environment v &
http://apdev-american-api || http://localhost:8081/fligh http://mu.mulesoft-trai X +
GET Vv http://mu.mulesoft-training.com/essentials/united/flights Params Save Vv
Body Cookies Headers (5) Tests Status: 200 OK  Time: 787 ms
Pretty Raw Preview JSON v 5 Q
1~
2+ "flights": [
3k {
4 "airlineName": "United",
5 "price": 400,
6 "departureDate": "2015/03/20",
7 "planeType": "Boeing 737",
8 "origin": "MUA",
9 "code": "ER38sd",
10 "emptySeats": 0,
11 "destination": "SFO"
12 1,
13~ {
14 "airlineName": "United",
15 "nrice"+ 45 Q09




5. Look at the destination values; you should see SFO, LAX, CLE, PDX, and PDF.
6. Copy the host name from the URL; this should be something like mu.mulesoft-training.com.

: ) No environment Vv
http://apdev-american-api localhost:8081/hello?name  http://mu.mulesoft-trai X +

GET Vv http://mu.mulesoft-training.com/essentials/united/flights Params m Save Vv

Add a new flow with an HTTP Listener endpoint

7. Return to implementation.xml in Anypoint Studio.
8. Drag out an HTTP connector and drop it in the canvas.
9. Double-click the name of the flow in the canvas and give it a new name of getUnitedFlightsFlow.

Configure the HTTP Listener endpoint

10. In the HTTP properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.

11. Set the path to /united.

12. Set the allowed methods to GET.

v *implementation

getUnitedFightsFlow

(&)

HTTP

@

» Error handling

Message Flow Global Elements Configuration XML

& HTTP l;: Problems & Console

© There are no errors.

General Path: Junited

Advanced Allowed Methods: GET

Notes

Add an HTTP Request endpoint

13. Drag out another HTTP connector and drop it into the process section of the flow.
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14. Change the HTTP Request endpoint display name to United REST Request.

getUnitedFightsFlow
[!]
@r—{( S}
HTTP United REST

Request

@

» Error handling

Configure the HTTP Request connector

15. Return to flights-DEV.properties in src/main/resources.
16. Create a property called united.host and set it equal to the value you copied from the URL.

v *implementation =| *flights-DEV.properties

1 http.port = 8081
2
Junited.host = mu.mulesoft-training.com

Il

17. Save the file.

18. Return to global.xml.

19. In the Global Elements view, click Create.

20. In the Choose Global Type dialog box, select Connector Configuration > HTTP Request

Configuration and click OK.




21. In the Global Element Properties dialog box, set the following values and click OK.

e Name: United_REST_Request_Configuration
e Host: ${united.host}
e Port: 80

e Base Path: Leave blank

HTTP Request Configuration
Create reusable HTTP request manually or by adding your REST API definition

General  TLS/SSL  Proxy  Authentication  Sockets  Notes

Generic
Name: I United_HTTP_Request_Configuration ‘
URL Configuration
Protocol: I HTTP VI
Host: | S{united.host} ‘
Port: E) [
Base Path: | ‘

Configure the HTTP Request endpoint

22. Return to implementation.xml.

23. In the United REST Request properties view, set the connector configuration to the existing
United_REST_Request_Configuration.

24. Set the path to /essentials/united/flights.

25. Set the method to GET.

<% United REST Request [ﬁ Problems E Console api APIkit Consoles (apdev-american-ws) 3

@ There are no errors.

General
Display Name: United REST Request
Advanced
Notes General Settings
Metadata Connector Configuration: United_REST_Request_Configuratio oP B’
URL Settings
Path: fessentials/united/flights
Method: GET

Test the application

26. Make sure the United REST Request endpoint has a breakpoint.
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27. Add a Logger after the United REST Request endpoint.

getUnitedFightsFlow
1
@—E—
27 @ =" 1
HTTP United REST Logger

Request

@

» Error handling

28. Debug the project.
29. In Postman, return to the tab with the localhost request.
30. Make a request to http://localhost:8081/united.

31. In the Mule Debugger, step to the Logger and look at the payload; it should be of type
BufferlnputStream.

ﬁ Mule Debugger & console If_,_ Problems m Mule Properties

Name Value Type
> [e] DataType SimpleDataType{type=org.mule.t... org.mule.transformer.types.SimpleDataType
Exception null
> [e] Message org.mule.DefaultMuleMessage
Message Processor  Transform Message com.mulesoft.weave.mule.WeaveMessag...

> [&] Payload (mimeType... org.glassfish.grizzly.utils.Bufferl... org.glassfish.grizzly.utils.BufferinputStream

32. Step through the application.

33. Return to Postman; you should see the JSON flight data returned.
34. Examine the data structure of the JSON response.

GET Vv localhost:8081/united Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 0K Time: 110986 ms
Pretty Raw Preview JSON v 5 Q
1-1[{
2+ "flights": [
BE {
4 "airlineName": "United",
5 "price": 400,
6 "departureDate": "2015/03/20",
7 "planeType": "Boeing 737",
8 "origin": "MUA",
9 "code": "ER38sd",
10 "emptySeats": 0,
11 "destination": "SFO"
12 1,
13~ {
14 "airlineName": "United",

15 "price": 345.99,




Add metadata for the United REST Request response

35. Return to Anypoint Studio and switch perspectives.
36. In the Properties view for the United REST Request, click the Output tab; you should see the
payload is of type unknown.

<% United REST Request |:Z Problems E Console api APIkit Consoles (apdev-flights-ws) Lﬁ] @ = 08

© There are no errors. Input  Output

General

Display Name: United REST Request Q
Advanced ¥ Payload
Notes General Settings Unknown : Unknown
Flow Variables
Metadata Connector Configuration: United_HTTP_Request_Configuration & o 7 Session Variables

Inbound Properties

37. In the left-side navigation, click the Metadata link.
38. Click the Add metadata button.

<% United REST Request Ii': Problems E Console

() There are no errors.

General

Advanced Click "Add metadata" to define the ty|
Notes Add metadata

Metadata

39. Change the drop-down menu to Output: Payload.
40. Click the Edit button.

<% United REST Request I:—_,_ Problems E Console api APIkit Consoles (apdev-flights-ws)

© There are no errors.

General
Output: Payload ¢! Unknown
Advanced P y v e b 4
Notes Add metadata
Metadata

41. In the Select metadata type dialog box, click the Add button.

42. In the Create new type dialog box, set the type id to united_flights_json.
43. Click Create type.

44. In the Select metadata type dialog box, set the type to JSON.

45. Change the Schema selection to Example.

46. Click the browse button and navigate to the projects's src/test/resources folder.
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47. Select united_flights-example.json and click Open; you should see the example data for the
metadata type.

Select metadata type

Choose metadata type from tree and click Select

oe Add 3§ Delete 1 Refresh

|Q | Type | Json ¢

V User Defined
united_flights_json : String

Example ¢ ‘src/test/resources/united-flights-exar

Vflights : List<Json>
airlineName : String
price : Integer
departureDate : String
planeType : String
origin : String *
code : String
emptySeats : Integer
destination : String

" Wrap element in a collection

Close Select

48. Click Select.

49. In the Properties view for the United REST Request, click the Output tab; you should see the
payload is of type Json.

50. Expand the Json object and its flights object; you should see the properties of the return objects.

<% United REST Request L_'—__ Problems E Console api APIkit Consoles (apdev-flights-ws)

@ There are no errors. Input  Output

General
Output: Payload C  User Defined/united_flights_json b 4 Q
Advanced ¥ Payload
Notes Add metadata VJson: Json
Vflights : List<Json>
Metadata airlineName : String

code : String
departureDate : String
destination : String
emptySeats : Integer
origin : String
planeType : String
price : Integer




Review the structure for the desired JSON response

51. Open flights-example.json in src/test/resources and review the sample.

v implementation v interface flights-example.json

1L

2 {

3 "airline": "United",

4 "flightCode": "ER38sd",

5 "fromAirportCode": "LAX",

6 "toAirportCode": "SFO",

7 "departureDate": "May 21, 2016",

8 "emptySeats": 0,

9 "totalSeats": 200,

10 "price": 199,

11 "planeType": "Boeing 737"
12 1,

13 {

14 "airline": "Delta",

15 "flightCode": "ER@945",

Add a Transform Message component

52. Return to implementation.xml.

53. Add a Transform Message component after the United REST Request endpoint.

getUnitedFlightsFlow

@—@—w—0

HTTP United REST Transform Logger
Request Message

@

» Error handling

54. Look at the input section; you should see metadata for the output from the United REST

Request.
% Mule Debugger & console [E Problems 4 Transform Message L‘ﬁlj =0
Q Q Output Payload v =4 # B
K . d 1= %dw 1.0
¥ Payload : Json Unknown Define metadata 2 %output application/java
. . j - -
Vflights : List<Json>
g 200
airlineName : String 5}

price : Integer
departureDate : String
planeType : String

oriain : Strina

Context
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Add output metadata for the transformation

55.
56.
57.
58.
59.
60.
61.
62.

In the output section of the Transform Message properties view, click the Define metadata link.
In the Select metadata type dialog box, click the Add button.

In the Create new type dialog box, set the type id to flights_json.

Click Create type.

In the Select metadata type dialog box, set the type to JSON.

Change the Schema selection to Example.

Click the browse button and navigate to the projects's src/test/resources folder.

Select flights-example.json and click Open; you should see the example data for the metadata

type.

Note: Be sure to select the JSON file with flights plural, not singular.

Select metadata type

Choose metadata type from tree and click Select

or Add 3§ Delete 1A Refresh

|Q | Type  Json ¢
V¥ User Defined
flights_json : String
united_flights_json : Json

~

Example C | | src/test/resources/flights-example.jsor

airline : String
flightCode : String
fromAirportCode : String
toAirportCode : String
departureDate : String
emptySeats : Integer
totalSeats : Integer
price : Integer
planeType : String

| Wrap element in a collection

Close Select




63. Click Select; you should now see output metadata in the output section of the Transform

Message properties view.

& Transform Message [1'—_5_ Problems & Console @ l.‘ﬁ‘J - =0
Q Q Output Payload v = #° 0 B M 3
. 1=%dw 1.0
V¥ Payload : Json VList<Json> 2 %output application/json
Vilights : List<Json> airline : String i E“
airlineName : String flightCode : String 5}

price : Integer
departureDate : String
planeType : String
origin : String

code : String
emptySeats : Integer

destination : String

Context

fromAirportCode : String

toAirportCode : String

departureDate : String

emptySeats : Integer

totalSeats : Integer
price : Integer

planeType : String

Create the transformation

64. Map fields by dragging them from the input section and dropping them on the corresponding
field in the output section.

Note: There is no input field to map to totalSeats.

4 Transform Message [1': Problems EConsole @ I.Lﬁ'.l 2= B
Q Q Output Payload v = #° 0 [F] O3 Preview
. 1=%dw 1.0

¥ Payload : Json ® Vlist<Json> 7 %output application/json
. o e N 5 -
Vflights : List<J [ ] ] airline : 51
gts s Hme "l 4= payload. flights map ((flight , indexOfFlight) -> {
airlineName : String @ ° flightCode : String 5 airline: flight.airlineName,
6 flightCode: flight.code,
price : Integer [ ] fromAirportCode : String 7 fromAirportCode: flight.origin,
d Date : Siri Ai - 8 toAirportCode: flight.destination,
epartureDate : String @ {8 S 9 departureDate: flight.departureDate,
planeType : String P departureDate : String 10 emptySeat§: fhght.emptySeats,
11 price: flight.price,
origin : String [ ] emptySeats : Integer 12 planeType: flight.planeType
13 B

code : String [ ]
emptySeats : nicger @

destination : String @
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totalSeats : Integer
price : Integer

planeType : String




Test the application

65. Debug the project.
66. In Postman, make another request to http://localhost:8081/united.

67. In the Mule Debugger, step to the Logger; you should see the payload is now a DataWeave
ByteArraySeekableStream.

:ﬁ Mule Debugger

Name Value Type
> [e] DataType SimpleDataType{type=com.mul... org.mule.transformer.types.Sim...
Exception null
> [€] Message org.mule.DefaultMuleMessage
Message Processor Logger org.mule.api.processor.Logger...
> [&] Payload (mimeType="ap... [ com.mulesoft.weave.reader.Byt...
L
{
"airline": "United",

"flightCode": "ER38sd",
"fromAirportCode": "MUA",
"toAirportCode": "SFO",
"departureDate": "2015/03/20",
"emptySeats": 0,
"price": 400,
"planeType": "Boeing 737"

1,

{

"Ainlina: "llnit+ad"

68. Step through the application.
69. Return to Postman; you should see the flight data with the different JSON structure.

GET Vv localhost:8081/united Params Save v

Body Cookies Headers (3) Tests Status: 200 Time: 8799 ms
Pretty Raw Preview JSON v 5 QL
1~
2~ {
3 "airline": "United",
4 "flightCode": "ER38sd",
5 "fromAirportCode": "MUA",
6 "toAirportCode": "SFO",
7 "departureDate": "2015/03/20",
8 "emptySeats": 0,
9 "price": 400,
10 "planeType": "Boeing 737"
11 1,
12~ {
13 "airline": "United",

70. Return to Anypoint Studio, stop the project, and switch to the Mule Design perspective.
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Walkthrough 8-2: Pass arguments to a RESTFul web service

In this walkthrough, you retrieve United flights for a specific destination by setting the destination as a
URI parameter. You will:

¢ Modify the HTTP Request endpoint to use a URI parameter for the destination.

e Set the destination to a static value.

e Create a flow variable to store the value of a query parameter with an airport code value.

e Set the destination to the dynamic value of this flow variable.

<% United REST Request Iﬂ Problems E Console api APIkit Consoles (apdev-american-ws) * Mule Debugger
@ There are no errors.
General
Display Name: United REST Request
Advanced
Notes General Settings
Metadata Connector Configuration: United_REST_Request_Configuration T gm B’
URL Settings
Path: fessentials/united/flights/{destination} v
Method: GET I
Parameters 2’*
uri-param ¢ Name:  destination Value:  gflowVars.code] = 3¢

Make a request to the web service specifying a destination

1. Return to Postman and click the third tab, the one with the request to the United web service.
2. Inthe URL field, add the destination CLE as a URI parameter: http://mu.mulesoft-

training.com/essentials/united/flights/CLE.

Note: The API you are building for flights.raml has a query parameter called code for the
destination; this existing United web service uses a URI parameter for the destination.




3. Send the request; you should see JSON data for only the flights to CLE.

No environment Vv

http://apdev-american-api http://localhost:8081/flight | http://mu.mulesoft-trai X +
GET Vv http://mu.mulesoft-training.com/essentials/united/flights/CLE Params m Save Vv
Body Cookies Headers (5) Tests Status: 200 0K Time: 691 ms
Pretty Raw Preview JSON v 5 EI Q
1-1({
2+ "flights": [
3~ {
4 "airlineName": "United",
5 "price": 845,
6 "departureDate": "2015/07/11",
7 "planeType": "Boeing 727",
8 "origin": "MUA",
9 "code": "ER9fje",
10 "emptySeats": 32,
11 "destination": "CLE"
12 1

4. Make additional requests for destinations of LAX, SFO, PDX, or PDF.

Add a URI parameter with a static value

5. Return to implementation.xml in Anypoint Studio.

6. Double-click the United REST Request endpoint.

7. In the Properties view, locate the parameters section; there should be no parameters listed.
8. Change the United REST Request path to /essentials/united/flights/{destination}.

9. Click the Add Parameter button.

10. Select a parameter type of uri-param.

11. Set the name to destination.

12. Set the parameter value to SFO.

<2 United REST Request :2 Problems B Console api APIkit Consoles (apdev-american-ws) % Mule Debugger
@ There are no errors.
Ceneral General Settings
Advanced
g Connector Configuration: United_REST_Request_Configuration ¢ gm z
Notes
R .
Metadata URL Settings
Path: fessentialsfunited/flights/{cestination} [V
Methed: GET v
Parameters b*
uri-param ¢ Name:  gestination Value: SFO b 4
Add Parameter
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Test the application

13. Run the project.
14. In Postman, return to the tab with the localhost requests.
15. Make a request to http://localhost:8081/united/; you should only get the flights to SFO.

16. Add a query parameter called code and set it to LAX.

GET Vv localhost:8081/united?code=LAX Params m Save V

code LAX = X Bulk Edit

key value

17. Send the request; of course, you should still get only flights to SFO.

Create a variable to set the destination airport code

18. Return to Anypoint Studio.
19. Add a Variable transformer before the United REST Request endpoint.

getUnitedFlightsFlow

@@ —@—0—0

HTTP Variable United REST Transform Logger
Request Message

@

» Error handling

20. In the Variable Properties view, change the display name to Set airport code variable.




Set the operation to Set Variable and the name to code.

21. Set the value to a query parameter called code.

#[message.inboundProperties. 'http.query.params'.code]

i} Mule Debugger & console L'j Problems Z" Variable

© There are no errors.

| General
Display Name: | Set airport code variable
Notes
Metadata Settings

Operation: (e Set Variable

) Remove Variable

Name: code

Value: #[message.inboundProperties.'http.query.params'.code]

Change the REST request URI parameter to a dynamic value

22. In the United REST Request properties view, change the value of the uri-param from SFO to the
value of the flow variable containing the airport code.

#[flowVars.code]
Parameters 2’*
uri-param ¢ Name: destination Value: #[flowVars.code] b 4

Add Parameter

Test the application

23. Save and redeploy the application.

24. In Postman, send the same request again; this time you should only get flights to LAX.




25. Change the code to PDX and make the request; you should now see flights to PDX.

GET Vv localhost:8081/united?code=PDX Params Send v Save VY

Body Cookies Headers (3) Tests Status: 200  Time: 220 ms
Pretty = Raw  Preview JSON v = 0 Q
1+
27 {
3 "airline": "United",
4 "flightCode": "ER49fd",
5 "fromAirportCode": "MUA",
6 "toAirportCode": "PDX",
7 "departureDate": "2015/02/13",
8 "emptySeats": 0,
9 "price": 853,
10 "planeType": "Boeing 777"
11 1,

26. Remove the code parameter and make the request; you should get a 500 responses and an

exception.
GET Vv localhost:8081/united Params Save Vv
Body Cookies Headers (3) Tests Status: 500 Expression {destination} evaluated to null. Time: 15
(java.lang.NullPointerException). ms
Pretty Raw  Preview HTML v = Q

il ‘Expr‘ession {destination} evaluated to null. (java.lang.NullPointerException).

Modify the set airport code flow variable to assign a default value

27. Return to Anypoint Studio.
28. Modify the Set variable transformer to use a ternary expression to assign a default value of SFO
if no query parameter is passed to the flow.

#[ (message.inboundProperties. 'http.query.params'.code == empty) °?
'SFO' : message.inboundProperties. 'http.query.params'.code]

Settings
Operation: () Set Variable
") Remove Variable
Name: code
Value: #[message.inboundProperties.'http.query.params'.code == empty ? 'SFO' : message.inboundProperties.'http.query.params'.code]
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Test the application

29. Save and redeploy the application.
30. In Postman, send the same request again with no query parameter; this time you should get

flights to SFO instead of an exception.

GET Vv localhost:8081/united Params m Save VY

Status: 200  Time: 573 ms

Body Cookies Headers (3) Tests
Pretty Raw Preview JSON v 5 Q
1-|[
2~ {
3 "airline": "United",
4 "flightCode": "ER38sd",
5 "fromAirportCode": "MUA",
6 "toAirportCode": "SFO",
7 "denartireDate" - "2015/03/20"

31. Return to Anypoint Studio and stop the project.




Walkthrough 8-3: Consume a RESTful web service that has a
RAML definition

In this walkthrough, you consume the American flights RESTful web service that you built and deployed
to the cloud. You will:

e Create a new flow to call a RESTful web service that has a RAML definition.

e Select the web service resource from the list provided by Anypoint Studio from the RAML file.

e Use DataWeave to transform the JSSON response into JSON specified by an API.

GET Vv localhost:8081/american?code=CLE Params Save Vv

Body Cookies Headers (3) Tests Status: 200 Time: 1354 ms
Pretty Raw Preview JSON v = getAmericanFlightsFlow
1-([0 1 1
2-| { s [ 5 5
3 "airline": "American", @)‘ (:-') @)’ @)
4 "flightCode": "eefd@123", = 1 = 1
2 "fr'ovylAu'por'tCoc':'le MHA ’ HTTP setCodeSubflow American REST Transform
6 toAirportCode": "CLE", Request Message
7 "departureDate": "2016-01-25T00:00:00".
8 "emptySeats": 7,
9 "totalSeats": 345,
10 "price": 300, @
11 "planeType": "Boeing 747"
12 1 ¥ Error handling

Make a request to the web service

1. In Postman, return to the first tab — the one with the request to your American Flights API
http://training-american-api-{lastname}.cloudhub.io/flights and that passes a client_id and

client_secret.
2. Send the request; you should still see JSON data for the American flights as a response.

) No environment Vv
http://apdev-american- X http://localhost:8081/ame http://mu.mulesoft-trainin +

GET Vv http://apdev-american-api.cloudhub.io/flights/?client_id=1da647fc32954784bbf7  Params Save V

Body Cookies Headers (8) Tests Status: 200 0K Time: 1866 ms
Pretty Raw Preview JSON v 5 @J

1-(|[

2+ {

3 "Ip": 1,

4 "code": "rree@o0l",

s "nrice"+ 841

) Mulesoft




Add a new flow with an HTTP Listener endpoint

Return to implementation.xml.
Drag out another HTTP connector and drop it in the canvas.
Rename the flow to getAmericanFlightsFlow.

o gk~ w

In the Properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.

Set the path to /american.

Set the allowed methods to GET.

& HTTP Ii Problems & Console

© There are no errors.

General Connector Configuration: HTTP_Listener_Configuration s Q: z
Advanced
Basic Settings
Notes
Metadata Path: Jamerican
Allowed Methods: GET

Add an HTTP Request endpoint for a web service with a RAML definition

9. Drag out another HTTP connector and drop it in the process section of the new flow.
10. Change the endpoint display name to American REST Request.

getAmericanFlightsFlow

(8)—A{e}

HTTP American REST
Request

¥ Error handling

Configure the HTTP Request connector

11. Return to global.xml.

12. In the Global Elements view, click Create.

13. In the Choose Global Type dialog box, select Connector Configuration > HTTP Request
Configuration and click OK.
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14. In the Global Element Properties dialog box, change the name to
American_HTTP_Request_Configuration.

15. Click the Search in Exchange link next to REST API Location.

16. In the Exchange window that opens, locate your American Flights RAML and click it.

Exchange @ Training

A Al

All assets
MuleSoft =
@ e REST API Q earc X =
ﬂ Training
) REST API ) RESTAPI ) RESTAPI
American Flights API Training: American Flights API Optymyze API
Max Mule MuleSoft MuleSoft

Note: If you do not have a functional APl implementation for the American Flights API, you can
select the Training: American Flights APl instead.

17. Click the Open button; the Exchange window should close.

Exchange & Training

& Assets list

American Flights AP &) Open

~, American Flights (0 votes) | Rate and review .
" APl Overview

The American Flights APl is a system API for operations on the american table

in the training database. Type O REST API

Supported operations
Created By @ Max Mule

® Getall flights




18. Back in the Global Element Properties dialog box, wait for the RAML to be parsed and the host,
port, and base path fields to be populated and then click OK.

Global Element Properties

HTTP Request Configuration
Create reusable HTTP request manually or by adding your REST API definition

General TLS/SSL Proxy Authentication Sockets Notes

Generic
Name: American_HTTP_Request_Configuration
URL Configuration
Protocol: HTTP v
Host: training-american-ws.cloudhub.io
Port: 80
Base Path: lapi/
API Configuration
REST API Location: https://anypoint.mulesoft.com/exchange/api/v1/organizations/68e Qb Browse

Search in Exchange

® Cancel OK

19. Click OK.

Configure the HTTP Request endpoint

20. Return to implementation.xml.

21. In the American REST Request properties view, set the connector configuration to the existing
American_HTTP_Request_Configuration.

22. Click the expand button for the path field; you should see all the available resources for the
RESTful web service defined by the RAML file listed — in this case, there are two.

23. Select /flights/{ID}.

URL Settings

Path: o

[flights

Method: .
@/ /flights/{ID} A

e —
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24. Look at the method drop-down menu; you should see DELETE, GET, and PUT.

Connector Configuration: American_HTTP_Request_Configuration o M

URL Settings
Path: fflights/{ID}
Method: o
DELETE
GET L
Parameters PUT

25. Change the path to /flights.

26. Look at the method drop-down menu; you should see GET and POST.
27. Set the method to GET.

Connector Configuration: American_HTTP_Request_Configuration C o H

URL Settings

Path: [flights v

Method: GET v

28. Scroll down and check to see if a query parameter called code has been added.
29. If the destination parameter was not automatically created, create it.
30. Set the value to a flow variable called code; you will add this to the flow next.

#[flowVars.code]

y 1Tl S~ c
< American REST Request [1.¢ Problems E Console l.‘ﬁl_l .E @ E

© There are no errors.

General
Path: /flights v
Advanced
Method: GET v
Notes
Metadata o
Parameters
query-param ¢ Name:  code Value:  #[flowVars.code] b4

Add Parameter
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Extract the Set airport code variable processor into a subflow and use it

31. Right-click the Set airport code variable processor in getUnitedFlightsFlow and select Extract to
> Sub Flow.

32. In the Extract Flow dialog box, set the flow name to setCodeSubflow and click OK.

33. Double-click the new Flow Reference in getUnitedFlightsFlow; the display name should update.

34. Locate the new subflow.

Note: If you do not see the subflow in the canvas, switch to the Configuration XML view and
then back to the Message Flow view.

setCodeSubflow

X

_

Set airport code
variable

getUnitedFightsFlow
1 1 1
-
2 @1 = ! !
HTTP setCodeSubflow United REST Transform Logger

Request Message

@

» Error handling

35. Drag a Flow Reference component from the Mule Palette before the American REST Request
in getAmericanFlightsFlow.
36. In the Flow Reference properties view, set the flow name to setCodeSubflow.

getAmericanFlightsFlow

@) —® —Ae)

HTTP setCodeSubflow American REST
Request

@

» Error handling
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Test the application

37. Save all the files to redeploy the application.
38. In Postman, return to the tab with the local requests.
39. Make a request to http://localhost:8081/american; you should get the American flights to SFO.

40. Add a query parameter called code with a value of CLE.
41. Send the request; you should get just the flights to CLE.

GET Vv http://localhost:8081/american?code=CLE Params Save Vv

Body Cookies Headers (3) Tests Status: 200 0K Time: 1649 ms
Pretty Raw Preview JSON v 5 Q

1~

2+ {

3 "ID": 2,

4 "code": "eefd@123",

5 "price": 300,

6 "departureDate": "2016-01-25T00:00:00",

7 "origin": "MUA",

8 "destination": "CLE",

9 "emptySeats": 7,

10~ "plane": {

11 "type": "Boeing 747",

12 "totalSeats": 345

13 }

14 1

Transform the data

42. Return to getAmericanFlightsFlow.
43. Add a Transform Message component after the American REST Request endpoint.

getAmericanFlightsFlow

@&—@—e—©

HTTP setCodeSubflow American REST Transform
Request Message

@

» Error handling

44. Double-click the Transform Message component.

45. Look at the input section; you should see metadata already defined.

46. In the output section of the Transform Message properties view, click the Define metadata link.

47. In the Define metadata type dialog box, select flights_json.

48. Click Select; you should now see output metadata in the output section of the Transform
Message properties view.
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49. Map fields (except ID and airline) by dragging them from the input section and dropping them on

the corresponding field in the output section.

4 Transform Message Lﬂ Problems & Console
Q Q
V Payload : List<Json> L] ® VlList<Json>

ID : Integer airline : String
code : Siring L] L] flightCode : String
price : Integer [ ] L] fromAirportCode : Siring
departureDate : Siring @ ] toAirportCode : Siring
origin : String L] L] departureDate : String
destination : String L] L] emptySeats : Infeger
emptySeats : Infeger L] L] totalSeats : /nteger

Vplane : Json L] price : Integer

type : String L] L] planeType : String

totalSeats : Infeger @

50. Double-click the airline field in the output section.

B =8
Output Payload v = # [ [FO/0J 1 Preview
1= %dw 1.0

2 %output application/json

ER—

4= payload map ((payload@l , indexOfPayload@l) -> {
5 flightCode: payload@l.code,

6 fromAirportCode: payload@l.origin,

7 toAirportCode: payload@l.destination,

8 departureDate: payload@l.departureDate,

9 emptySeats: payload@l.emptySeats,

10 totalSeats: payload@l.plane.totalSeats,
11 price: payload@l.price,

12 planeType: payload@l.plane.type

13 B

51. In the generated DataWeave expression, change the airline value from null to "American".

4 Transform Message Li' Problems & Console

Q Q
V Payload : List<Json> [ ] ® Vlist<Json>
ID : Integer fre airline : String
code : Siring L] L] flightCode : Siring
price : Integer L] L] fromAirportCode : String

Test the application

52. Save to redeploy the project.

QUE® =8
Output Payload v = # [ [ [T 1 Preview
1= %dw 1.0

2 %output application/json

3 -

4= payload map ((payloaddl , indexOfPayload@l) -> {
airline: "American",

flightCode: payload@1l.code,

fromAirportCode: payload@l.origin,
toAirnartCode: navload@1.destination.

~N own

»

53. In Postman, make a request to http://localhost:8081/american; you should see all the flight data

as JSON again but now with a different structure.

GET Vv localhost:8081/american?code=CLE Params

Body Cookies Headers (3) Tests

Pretty Raw Preview JSON v 5

1-\[C

27 {

3 "airline": "American",

4 "flightCode": "eefd@123",
5 "fromAirportCode": "MUA",
6 "toAirportCode": "CLE",
7 "departureDate": "2016-01-25T00:00:00",
8 "emptySeats": 7,

9 "totalSeats": 345,

10 "price": 300,

11 "planeType": "Boeing 747"
12 1,

Status: 200  Time: 1354 ms

OQ




Walkthrough 8-4: Consume a SOAP web service

In this walkthrough, you consume a SOAP web service that returns a list of all Delta flights as XML.

You will:
e Create a new flow to call a SOAP web service.
e Use a Web Service Consumer endpoint to consume a SOAP web service for Delta flight data.
e Use DataWeave to transform the XML response into JSON specified by the MUA Flights API.
GET v localhost:8081/delta Params Save
Body Cookies Headers (3) Tests Status: 200  Time: 653 ms
Pretty - — ok = getDeltaFlightsFlow
1 1
@ —@—®—O
3 ::aif‘line": ::De];ta", . 2 ® 1 '
S| fromirportCode’: MIA", HTTP Delta SOAP Transtorm Logger
6 "toAirportCode": "SF0",
7 "departureDate": "2015/03/20",
8 "emptySeats": "40",
9 "price": "400.0", @
10 "planeType": "Boing 737"
11 }:, » Error handling
Browse the WSDL
1. Return to the course snippets.ixt file and copy the WSDL URL for the Delta SOAP web service.
2. In Postman, return to the third tab, the one with the mulesoft-training request.
3. Paste the URL and send the request; you should see the web service WSDL returned.
4. Browse the WSDL; you should find references to operations listAllFlights and findFlight.

GET Vv http://mu.mulesoft-training.com/essentials/delta?wsdl Params Save

Body Cookies Headers (5) Tests Status: 200  Time: 400 ms

Pretty Raw Preview XML WV =y E Q
1 |<?xml version="1.0"' encoding="UTF-8'7?>

<wsdl:definitions xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" xmlns:wsdl="http://schemas.xmlsoap
.org/wsdl/" xmlns:tns="http://soap.training.mulesoft.com/" xmlns:soap="http://schemas.xmlsoap
.org/wsdl/soap/" xmlns:nsl="http://schemas.xmlsoap.org/soap/http" name="TicketServiceService"
targetNamespace="http://soap.training.mulesoft.com/">

3~ <wsdl:types>

4~ <xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema" xmlns:tns="http://soap.training

.mulesoft.com/" elementFormDefault="unqualified" targetNamespace="http://soap

.training.mulesoft.com/" version="1.0">

5 <xs:element name="findFlight" type="tns:findFlight"/>

6 <xs:element name="findFlightResponse" type="tns:findFlightResponse"/>

7

8

N
4

<xs:element name="1listAllFlights" type="tns:listAllFlights"/>
<xs:element name="listAllFlightsResponse" type="tns:1listAllFlightsResponse"/>




Create a new flow with an HTTP Listener connector endpoint

Return to Anypoint Studio.
Drag out another HTTP connector and drop it in the canvas after the existing flows.
Rename the flow to getDeltaFlightsFlow.

© N o o

In the Properties view for the endpoint, set the connector configuration to the existing
HTTP_Listener_Configuration.

9. Set the path to /delta.

10. Set the allowed methods to GET.

getDeltaFlightsFlow

¥ Error handling

Message Flow Global Elements Configuration XML

& HTTP > [#] Problems B Console
@ There are no errors.

General Path: /delta

Advanced Allowed Methods: GET

Nntee

Add a Web Service Consumer connector endpoint

11. Drag out a Web Service Consumer connector and drop it in the process section of the flow.
12. Change its display name to Delta SOAP Request.

getDeltaFlightsFlow

(&8)—(2)

HTTP Delta SOAP
Request

@

¥ Error handling

) Mulesoft



Configure the Web Service Consumer connector

13. Return to global.xml.

14. Click Create.

15. In the Choose Global Type dialog box, select Connector Configuration > Web Service
Consumer and click OK.

16. In the Global Element Properties dialog box, change the name to
Delta_Web_Service_Consumer.

17. Set the WSDL location to the value you copied from the course snippets.txt file.

18. Wait for the service, port, and address fields to populate.

Note: If the fields do not populate, click the Reload WSDL button. If the fields still do not auto-
populate, select TicketServiceService from the service drop-down menu and select
TicketServicePort from the port drop-down menu.

Global Element Properties

Web Service Consumer

Global WebService Consumer configuration information.

General | Security References Notes
Generic

Name: Delta_Web_Service_Consumer
Web Service Consumer Configuration

WSDL Location:  http://mu.mulesoft-training.com/essentials/delta?wsdl|

Service: TicketServiceService v
Port: TicketServicePort v
Address: http://training-u.cloudhub.io/essentials/delta

Reload WSDL

v| Enable DataSense

@ Cancel OK

19. Click OK.

Configure the Web Service Consumer endpoint

20. Return to implementation.xml.
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21. In the Delta SOAP Request properties view, set the connector configuration to the existing

Delta_Web_Service_Consumer.
22. Click the operation drop-down menu button; you should see all of the web service operations

listed.
e Delta SOAP Request E_ Problems E Console l.‘ﬁl.l .E ':?-"‘ = C
@ There are no errors.
General
Display Name: Delta SOAP Request
Notes
Basic Settings
Connector Configuration: Delta_Web_Service_Consumer g
Operation: o listAllFlights]
findFlight
listAllFlights

23. Select the listAllFlights operation.

Test the application

24. Add a breakpoint to the Delta SOAP Request endpoint.
25. Add a Logger to the end of the flow.

getDeltaFlightsFlow

&r—@—

HTTP Delta SOAP Logger
Request

@

» Error handling

26. Debug the project.
27.In Postman, return to the middle tab — the one with the localhost requests.

28. Make a request to http://localhost:8081/delta.
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29. In the Mule Debugger, step to the Logger and look at the payload; it should be of type
DepthXMLStreamReader.

*;ﬁ Mule Debugger & console '.': Problems ‘E’ Mule Properties

Name Value Type
> [e] DataType SimpleDataType{type=org.ap... org.mule.transformer.types.SimpleDataType
Exception null
> [e] Message org.mule.DefaultMuleMessage
Message Processor Logger org.mule.api.processor.LoggerMessageProcessor

) [e] Payload (mimeType="text/xml",... org.mule.module.ws.consume... org.apache.cxf.staxutils.DepthXMLStreamReader

30. Step through the application.
31. Return to Postman; you should see the XML flight data returned.

GET Vv http://localhost:8081/delta Params Save Vv

Body Cookies Headers (3) Tests Status: 200 0K Time: 133517 ms
Pretty Raw Preview XML vV Q
1 |<?xml version="1.0" encoding="UTF-8"7>
2| <ns2:1listAl1lFlightsResponse xmlns:ns2="http://soap.training.mulesoft.com/">
3~ <return>
4 <airlineName>Delta</airlineName>
5 <code>A1B2(C3</code>
6 <departureDate>2015/03/20</departureDate>
7 <destination>SFO</destination>
8 <emptySeats>40</emptySeats>
9 <origin>MUA</origin>
10 <planeType>Boing 737</planeType>
11 <price>400.0</price>
12 </return>
13~ <return>
14 <airlineName>Delta</airlineName>
15 <cndesAMR?2(C4</cndes

Transform the data

32. Return to Anypoint Studio, stop the project, and switch to the Mule Design perspective.




33. In getDeltaFlightsFlow, add a Transform Message component after the Delta SOAP Request
endpoint.

getDeltaFlightsFlow

8)—{2)— (%) — ()

HTTP Delta SOAP Transform Logger
Request Message

@

» Error handling

34. Look at the input section of the Transform Message properties view; you should see metadata
already defined.

35. In the output section of the Transform Message properties view, click the Define metadata link.

36. In the Define metadata type dialog box, select User Defined > flights_json.

Select metadata type

Choose metadata type from tree and click Select

oe Add 3§ Delete 1 Refresh

|Q Type  Json ]

V Delta_Web_Service_Consumer
listAllFlights : Xm/<listAllFlights>
listAllIFlightsResponse : Xm/<listAll

V User Defined
flights_json : List<Json>
united_flights_json : Json

Example | src/test/resources/flights-example.json

airline : String

flightCode : String

fromAirportCode : String

toAirportCode : String

departureDate : String

emptySeats : Integer

totalSeats : Integer *
price : Integer

planeType : String

| Wrap element in a collection

Close Select

37. Click Select; you should now see output metadata in the output section of the Transform

Message properties view.
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38. Map fields by dragging them from the input section and dropping them on the corresponding
field in the output section.

& Transform Message E Problems E Console & EE{J 2 50
Q Q Output Payload v = / [ [0 [T 1 Preview
v . . . . 1=%dw 1.0
Payload : Xmi<listAllFlightsResponse: ® VlList<Json> 2 %output application/json
Vreturn : List<Xml<listAllFlightsRes @ L] airline : String j %namespace
airlineName : String [ ] ] flightCode : String 5= payload. listAllFlightsResponse.*return map ((return , in¢
6 airline: return.airlineName,
code : String [ ] L] fromAirportCode : String 7 flightCode: return.code,
d Date : Stri Al de : Stri 8 fromAirportCode: return.origin,
epartureDate : Siring [ ] ] toAirportCode : Siring 9 toAirportCode: return.destination,
destination : String ° '] departureDate : Sring 10 departureDate: return.departureDate,
11 emptySeats: return.emptySeats,
emptySeats : Inicger [ ] L] emptySeats : /nfeger 12 price: return.price,
13 planeType: return.planeType
origin : String [ ] totalSeats : Integer 14 P

planeType : String o/l price : Integer
price : Double [ ] L] planeType : String

Test the application

39. Run the project.
40. In Postman, make another request to http://localhost:8081/delta; you should see all the flight
data but now as JSON.

GET Vv localhost:8081/delta Params m Save Vv

Body Cookies Headers (3) Tests Status: 200  Time: 1513 ms

Pretty Raw Preview JSON v = Q

1-|C

{
"airline": "Delta",
"flightCode": "A1B2C3",
"fromAirportCode": "MUA",
"toAirportCode": "SFO",
"denartiureDate" - "2015/03/20"

NOuUThWN
4

41. Add a query parameter called code and set it equal to LAX.

42. Send the request; you should still get all flights.




Walkthrough 8-5: Pass arguments to a SOAP web service using
DataWeave

In this walkthrough, you modify the Delta flow to return the flights for a specific destination instead of all
the flights. You will:

¢ Change the web service operation invoked to one that requires a destination as an input
argument.
e Set a flow variable to the desired destination.

e Use DataWeave to pass the flow variable to the web service operation.

W Pass code © £ Problems & Console Y BE@® =08
Q Q Output Payload v = /* [ [0 Preview
Payload : Unknown Define getDeltaFlightsFlow

¥ Xmi<findFlight>

S i (& }-(z) —(®) @ () —(©)

code : Map<String, String> HTTP setCodeSubflow Pass code Delta SOAP Transform Logger
Request Message
Session Variables

Vlnbound Properties @

» Error handling

Call a different web service operation

1. Return to getDeltaFlightsFlow.
2. In the Properties view for the Delta SOAP Request endpoint, change the operation to findFlight.

e Delta SOAP Request [f—__ Problems E Console tﬁj .E '7 = 08

) There are no errors.

General

Display Name: Delta SOAP Request
Notes

Basic Settings

<>

Connector Configuration: Delta_Web_Service_Consumer

w =

Operation: findFlight v

Test the application

3. Apply the changes to redeploy the application.
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4. In Postman, send the same request with the query parameter; you should get a 500 response

with a message about unknown parameters.

GET Vv localhost:8081/delta?code=LAX Params Save Vv

Body Cookies Headers (3) Tests Status: 500 No binding operation info while invoking Time: 734
unknown method with params unknown.. ms
Pretty Raw Preview HTML v = C{

il ‘No binding operation info while invoking unknown method with params unknown..

Use the set airport code subflow

5. Return to getDeltaFlightsFlow.
6. Add a Flow Reference component before the Delta REST Request endpoint.
7. In the Flow Reference properties view, set the flow name to setCodeSubflow.

Use DataWeave to pass parameters to the web service

8. Add a Transform Message component to the left of the Delta SOAP Request endpoint.
9. Change its display name to Pass code.

getDeltaFlightsFlow

@-®—-0——u—0

HTTP setCodeSubflow Pass code Delta SOAP Transform Logger
Request Message

@

» Error handling

10. In the Pass code properties view, look at the input and output sections.
11. Drag the code flow variable in the input section to the destination element in the output section.

& Pass code E{Prob]ems & console & E® = 8

Q Q Output Payload v = /" [M] O Preview

Payload : Unknown Define . i 1= %dw 1.0
metadata ¥ Xml<findFlight> 2 %output application/xml

3 %namespace

V Flow Variables _/—c destination : String 1
code : Map<String, String> @ 5e {

6= findFlight: {
Session Variables 7 destination: flowVars.code as :string

}

3
VInbound Properties 5 3
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Test the application

12. Redeploy the application.
13. In Postman, make the same request; you should get a 200 status code with an exception

message.
GET Vv localhost:8081/delta?code=LAX Params m Save Vv
Body Cookies Headers (2) Tests Status: 200 Exception while executing: Time: 1943
&#10;payload.nsO#listAllFlightsResponse.*return map ms
Pretty Raw Preview HTML v = Q

i Exception while executing:

payload.ns@#listAllFlightsResponse.*return map ((return , indexOfReturn) -> {
A

1

2

3

4 | Type mismatch for 'map' operator
5 found :null, :function

6 required :array, :function

14. Examine the exception message and figure out what is wrong with the transformation.

Modify the DataWeave expression

15. Return to getDeltaFlightsFlow.

16. Go to the Properties view for the Transform Message component after Delta SOAP Request.
17. Look at the transformation expression.

18. Change nsO0#listAllFlightsResponse in the transformation code to nsO#findFlightResponse.

Output Payload v =4 # [ [B0 OO Preview

1= %dw 1.0
2 %output application/json
3 %namespace

4 - -

5= payload. findFlightResponse.*return map ((return , indexOfReturn) -> {

6 airline: return.airlineName,

7 flightCode: return.code,

& fromAirportCode: return.origin,

9 toAirportCode: return.destination,
10 departureDate: return.departureDate,
11 emptySeats: return.emptySeats,

12 price: return.price,
13 planeType: return.planeType
14 B

Test the application

19. Redeploy the application.
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20. In Postman, make the same request; you should now get all the flights to LAX.

GET Vv localhost:8081/delta?code=LAX Params Save V

Body Cookies Headers (3) Tests Status: 200  Time: 450 ms
Pretty ~ Raw  Preview = JSON Vv =p 0O Q
1~
2~ {
3 "airline": "Delta",
4 "flightCode": "A1B2C4",
5 "fromAirportCode": "MUA",
6 "toAirportCode": "LAX",
7 "departureDate": "2015/02/11",
Q "omn-lnl(nnl-c" . "1 mll

21. Change the code query parameter to have a value of CLE.

22. Send the request; you should now get only flights to CLE.

23. Change the code query parameter to have a value of FOO.

24. Send the request; you should get a 200 status code and a message with an exception.

GET Vv localhost:8081/delta?code=FOO Params m Save V

Body Cookies Headers (2) Tests Status: 200 Exception while executing: Time: 199
&#10;payload.ns0#findFlightResponse.*return map ms

Pretty Raw Preview HTML Vv 5 Q
i 1 |Exception while executing:

2 |payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {

3 |A

4 |Type mismatch for 'MultiValue Selector (.*)' operator

5 found :string, :name

6 required :object, :name or

7 required :array, :name

25. Return to Anypoint Studio and stop the project.




Module 9: Handling Errors

etFlightsFlow
v *implementation v *global getrie

i 1
. . r’.:
Choice_Exception_Strategy @ )- _ <=4> RN </>
No flights - DW exception e i 1

' HTTP getDeltaFlightsFlo Logger
w
' &
Set Payload Property Logger

v .
Data unavailable - all other exceptions Error handling

O-®-Q

Reference
Exception Strategy

Set Payload Property Logger

At the end of this module, you should be able to:

e Describe the different types of exception strategies.
¢ Handle messaging exceptions in flows.
e Create and use global exception handlers.

e Specify a global default exception strategy.
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Walkthrough 9-1: Handle a messaging exception

In this walkthrough, you handle an exception thrown by the Delta flow when a destination with no flights

is used. You will:

e Add a catch exception strategy to a flow.

e Catch an exception and set the payload to send an error message back.

o Reference an exception object inside an exception handler.

e Setan HTTP status code inside an exception handler.

getDeltaFlightsFlow

@O —O—@

Delta SOAP
Request

HTTP setCodeSubflow Pass code

@

¥ Error handling

() — @)

Transform
Message

Logger

Catch Exception Strategy

Property

-

GET ™ localhost:8081/delta?code=FOO
Body Cookies Headers (3) Tests
. —
</> Pretty Raw Preview HTML
! i1 [NO FLIGHTS to FOO

Logger
2

3
4

Farems Save

Status: 400  Time: 66111 ms

= [ Q

com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {
A

Debug the application for a request with a non-existent destination

Return to getDeltaFlightsFlow.

Debug the project.

o w0 N~

into the exceptionThrown object.

:f:ﬁ Mule Debugger

Name
> [e] DataType
Exception
Vv [e] exceptionThrown
> [€] cause
CAUSE_CAPTION
causeRollback
detailMessage
> [] EMPTY_THROWABLE_ARRAY
errorCode
> [e] event
EXCEPTION_MESSAGE_DELIMITER

EXCEPTION_MESSAGE_SECTION_...

failingMessageProcessor
handled

@ MuleSoft

Make sure there is a breakpoint on the flow reference component.

In Postman, make another request to http://localhost:8081/delta?code=FQOO.

& console I:: Problems m Mule Properties

Value

SimpleDataType{type=org.apache.cxf.staxuti...

null

com.mulesoft.weave.mule.exception.Weavek...
com.mulesoft.weave.engine.ast.dynamic.Une...

Caused by:
false

com.mulesoft.weave.engine.ast.dynamic.Une...

[Ljava.lang.Throwable;@1fc5724b
-1

MuleEvent: 0-28442770-1c52-11e6-b0a8-...

Kokk Kk *% *

null
false

In the Mule Debugger, step through the application and when you get the exception, drill-down

Type
org.mule.transformer.types.SimpleDataType

com.mulesoft.weave.mule.exception.WeavekE...
com.mulesoft.weave.engine.ast.dynamic.Une...
java.lang.String

java.lang.Boolean

java.lang.String

java.lang.Throwable[]

java.lang.Integer

org.mule.DefaultMuleEvent

.. java.lang.String
. java.lang.String

org.mule.api.processor.MessageProcessor
java.lang.Boolean



6. Click the Resume button.

Browse the error handling elements in the Mule Palette

7. Switch perspectives and in the Mule Palette, select the Error Handling tab.
8. View the available error handling processors.

= Mule Palette = B8
Q o 3 o)

Error Handling

@ Catch Exception Strategy

) . —
@ Choice Exception ::
Strategy

0 Custom Exception (‘)
v

Strategy

Exception Mapping n

o Mapping Exception

Strategy 7
@ Reference Exception
Strate .
¥ 9
@ Rollback Exception
Strategy
v

Add a catch exception strategy

9. In getDeltaFlightsFlow, click the arrow to expand the Error handling section.
10. Drag a Catch Exception Strategy from the Mule Palette into the error handling section of the

flow.

getDeltaFlightsFlow

@—®—®—E—0—>0

HTTP setCodeSubflow Pass code Delta SOAP Transform Logger
Request Message

@

¥ Error handling

Catch Exception Strategy

11. Add a Set Payload transformer to the catch exception strategy.
12. In the Set Payload properties view, set the value the following MEL expression:

NO FLIGHTS to #[flowVars.code + '\n' + exception]
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13. Make sure there is a breakpoint on the transformer inside the catch exception.
14. Add a Logger after the transformer.

Catch Exception Strategy

-

Set Payload Logger

)

Test the application

15. Redeploy the application in debug mode.
16. In Postman, make another request to http://localhost:8081/delta?code=FOO.

17. Step through the application; you should see the exception thrown in getDeltaFlightsFlow and
handled by the exception handler.

getDeltaFlightsFlow

@-®—-0——0—0

HTTP setCodeSubflow Pass code Delta SOAP Transform Logger
Request Message

@

¥ Error handling

Catch Exception Strategy

~©

Set Payload Logger

®

18. Step to the end of the application.
19. In Postman, you should get a 200 response with your custom message.

GET Vv localhost:8081/delta?code=FOO Params Save V

Body Cookies Headers (2) Tests Status: 200 OK  Time: 35082 ms
Pretty Raw  Preview HTML v = Q
i 1 |NO FLIGHTS to FOO
2 |com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 | payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {
4 |A
5 |Type mismatch for 'MultiValue Selector (.*)' operator
6 found :string, :name
7 required :object, :name or
8 required :array, :name




Set the http status code

20. Return to getDeltaFlightsFlow in the Mule Design perspective.
21. In the catch exception strategy, add a Property transformer after the Set Payload transformer.

Catch Exception Strategy

©-®-Q

Set Payload Property Logger

22. In the Property properties view, select Set Property.
23. Set the name to http.status and the value to 400.

B Property l;__. Problems E Console

) There are no errors.

Genersl Operation: (o) Set Property
Notes ") Remove Property
Metadata ") Copy Properties
Name: http.status
Value: 400

Test the application

24. Redeploy the application.
25. In Postman, make another request to http://localhost:8081/delta?code=FQO.

26. In the Mule Debugger, step through the application.
27. Return to Postman; you should now get a 400 status code.

Status: 400 Bad Request  Time: 10644 ms  Size: 377 B

O Q

Create a different type of error

28. Return to getDeltaFlightsFlow.
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29. Delete the Pass code processor.

getDeltaFlightsFlow

@ —®m —@r—w—0")

HTTP setCodeSubflow Delta SOAP Transform Logger
Request Message

@

¥ Error handling

Catch Exception Strategy

©O-®-©

Set Payload Property Logger

Test the application

30. Redeploy the application.

31. In Postman, delete the query parameter and send the request.

32. In the Mule Debugger, step through the application until you get the exception and move into
the exception handler; you should see the exception is handled by the same exception handler.

33. Drill-down into the Exception object in the debugger.

34. Click Resume.

35. In Postman, you should get the same message, but this time saying there are no flights to SFO
even though that was not the problem.

GET Vv localhost:8081/delta Params Save Vv

Body Cookies Headers (3) Tests Status: 400  Time: 8658 ms
Pretty  Raw  Preview HTML v =D Q

i 1 |NO FLIGHTS to SFO
2 |org.mule.module.ws.consumer.SoapFaultException: No binding operation info while
invoking unknown method with params unknown. .
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Walkthrough 9-2: Handle different types of messaging exceptions

In this walkthrough, you handle multiple types of exceptions thrown by the Delta flow. You will:

e Add and configure a choice exception strategy.
e Get exceptions handled by both of the catch exception strategies in the choice strategy.

e Create a new flow that calls a flow that has an exception so the exception can bubble up and be
handled by the calling flow.

getDeltaFlightsFlow

@—® —&—®—

HTTP setCodeSubflow Delta SOAP Transform Logger
Request Message
GET Vv localhost:8081/delta Params Save
¥ Error handling Body  Cookies  Headers 3) Tests Status: 500 Time: 29554 ms
implementationChoice_Exception_Strategy —
aw  Preview
No flights - DW exception AGE Eay e Wil 87 = E] Q
1 i 1 | DATA IS UNAVAILABLE. TRY LATER.
— = 2 org.mule.module.ws.consumer.SoapFaultException: No binding operation info while
== ? E ? / invoking unknown method with params unknown..
1
Set Payload Property Logger

Data unavailable - all other exceptions

O ®-@

Property Logger

Add a choice exception strategy

Return to implementation.xml in the Mule Design perspective.

2. Drag a Choice Exception Strategy from the Mule Palette and drop it into the error handling
section of getAmericanFlightsFlow.

Note: You cannot it directly to getDeltaFlightsFlow because that flow already contains an
exception strategy, so you are adding it to getAmericanFlightsFlow temporarily.

getAmericanFlightsFlow

@ —® —@—

HTTP setCodeSubflow American REST Transform
Request Message

@

¥ Error handling

Choice Exception Strategy
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3. Drag the catch exception strategy from getDeltaFlightsFlow and drop it in the choice exception
strategy in getAmericanFlightsFlow.
4. Drag getDeltaFlightsFlow and drop it above getAmericanFlightsFlow.

Note: If you must scroll to see all the flows on the canvas, it is difficult to drag-and-drop
elements near the bottom of the canvas.

5. Drag the choice exception strategy from getAmericanFlightsFlow to getDeltaFlightsFlow.

getDeltaFlightsFlow

@©-O——0—0

HTTP setCodeSubflow Delta SOAP Transform Logger
Request Message

@

¥ Error handling

Choice Exception Strategy

Catch Exception Strategy

O-®-®

Set Payload Property Logger

getAmericanFlightsFlow

@—® —@—O

HTTP setCodeSubflow American REST Transform
Request Message

@

¥ Error handling




6. Drag a second Catch Exception Strategy from the Mule Palette and drop it in the choice

exception strategy.

Note: If you are having difficulty adding it, try dropping it on the catch exception strategy already
there.

Choice Exception Strategy

Catch Exception Strategy

CRONO

Set Payload Property Logger

Catch Exception Strategy

7. Add a Set Payload transformer, a Property transformer, and a Logger to the new catch

exception strategy.

Choice Exception Strategy

Catch Exception Strategy

CRON0

Set Payload Property Logger

Catch Exception Strategy

~®-®

Set Payload Property Logger

8. In the Set Payload properties view, set the value the following MEL expression:

DATA IS UNAVAILABLE. TRY LATER. #['\n' + exception]

9. In the Property properties view, select Set Property.
10. Set the name to http.status and the value to 500.
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Configure the choice exception strategy

11. In the Properties view for the first catch exception strategy, set the display name to No flights —

DW exception.
12. Set the execute when value to an expression for when a com.mulesoft.weave.* exception is

thrown; use the causeMatches() method.

#[exception.causeMatches('com.mulesoft.weave.*")]

(’) Catch Exception Strategy 'i Problems &) Console

() There are no errors.

General
Display Name: | No flights - DW exception
Notes

Settings
Configure conditional execution using an expression

Execute When: #[exception.causeMatches('com.mulesoft.weave *')]

V| Enable Notifications

13. In the Properties view for the second catch exception strategy, set the display name to Data
unavailable — all other exceptions.
14. Leave the execute when value blank.

(‘) Data is unavailable - all other exceptions Il'—__ Problems E Console 563‘ Mule Debugger

@ There are no errors.

| General
Display Name: ' Data unavailable - all other exceptions
Notes

Settings
Configure conditional execution using an expression
Execute When:

V| Enable Notifications
Test the application

15. Debug the application.
16. In Postman, make another request to http://localhost:8081/delta.
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17. In the Mule Debugger, step through the application; the exception should be handled by the
second catch block.

getDeltaFlightsFlow

@O—BH—E@—®—0

1
HTTP setCodeSubflow Delta SOAP Transform Logger
Request Message

@

¥ Error handling

Choice Exception Strategy

No flights - DW exception

O-®-Q

Set Payload Property Logger
Data unavail - all other ions
N -
id =\ o
’@E ’ @ </>
H ! 1
:_S_e& Payload! Property Logger

18. Step to the end of the application.

19. Return to Postman; you should see the second error message.

GET Vv localhost:8081/delta Params m Save Vv

Body Cookies Headers (3) Tests Status: 500  Time: 29554 ms

Pretty Raw Preview HTML Vv =) [El Q

i 1 |DATA IS UNAVAILABLE. TRY LATER.

2 |org.mule.module.ws.consumer.SoapFaultException: No binding operation info while
invoking unknown method with params unknown. .

Fix the request error

20. Return to getDeltaFlightsFlow and switch perspectives.

21. Add a Transform Message component before the Delta SOAP Request processor.

getDeltaFlightsFlow

OO NOROSOR®

HTTP setCodeSubflow Transform Delta SOAP Transform Logger
Message Request Message

@
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22. In the Transform Message properties view, drag the code flow variable in the input section to
the destination element in the output section.

Test the application

23. Run the project.
24. In Postman, make the same request to http://localhost:8081/delta; you should get the SFO

results again.
25. Make a request to http://localhost:8081/delta?code=FOQ; the exception is handled by the first
exception strategy and you should get the NO FLIGHTS TO FOO message.

GET Vv localhost:8081/delta?code=FOO Params Save

Body Cookies Headers (3) Tests Status: 400  Time: 185 ms

Pretty Raw Preview HTML v = [ Q
i 1 |NO FLIGHTS to FOO

2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {

Call the Delta flow from another flow

26. Return to Anypoint Studio.

27. From the Mule Palette, drag an HTTP connector and drop it at the top of the canvas above all
the other flows.

28. In the HTTP properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.

29. Set the path to /flights and the allowed methods to GET.

30. Change the flow name to getFlightsFlow.

31. Add a Flow Reference component to the flow.

32. In the Flow Reference properties view, set the flow to getDeltaFlightsFlow.

33. Add a Logger to the end of the flow.

getFlightsFlow

CANCRO

HTTP getDeltaFlightsFlo Logger
w

@

» Error handling
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Move a catch exception strategy to the calling flow

34. Expand the error handling section of getFlightsFlow.
35. Move the choice exception strategy from getDeltaFlightsFlow to getFlightsFlow.

getFlightsFlow

©—®—@

HTTP getDeltaFlightsFlo Logger
w

@

¥ Error handling

Choice Exception Strategy

No flights - DW exception

OO0

Set Payload Property Logger

Data unavailable - all other exceptions

O-®-Q

Set Payload Property Logger

36. Test the application Make sure there is a breakpoint on each of the Set Payload transformers in
the catch exception strategies.
37. Debug the project.

38. In Postman, make a request to http://localhost:8081/flights?code=FOO.

Note: Call the new /flights endpoint; not the /delta one.




39. In the Mule Debugger, step through the application; you should see the exception thrown by the
Delta flow is caught by the calling flow.

getFlightsFlow

&—®—0

HTTP getDeltthghtsF lo Logger

@

¥ Error handling

Choice Exception Strategy

No flights - DW exception

O-®-@

Set Payload Property Logger

)

Data unavailable - all other exceptions

H—-®-0

Set Payload Property Logger

40. Step through the rest of the application and then stop the project and switch perspectives.




Walkthrough 9-3: Create and use global exception strategies

In this walkthrough, you create a global exception handler for the project. You will:

¢ Create a global exception handler.

o Reference and use the global exception handler in flows.

etFlightsFlow
v *implementation v *global 9 ¢

1 1
. : s
Choice_Exception_Strategy e =J _—
No flights — DW exception = 1 1

' HTTP getDeltaFlightsFlo Logger
w
' @
Set Payload Property Logger

Data unavailable - all other exceptions ¥ Error handling

O-0-0 @

Reference
Exception Strategy

Set Payload Property Logger

Create a global exception handler

1. Return to implementation.xml.
2. Switch to the Configuration XML view.
3. Locate the choice exception strategy and select it and cut it.

v global v implementation

12 <flow name="getFlightsFlow">

13 <http:listener config-ref="HTTP_Listener_Configuration" path="/flights" allowedMethoc
14 <flow-ref name="getDeltaFlightsFlow" doc:name="getDeltaFlightsFlow"/>

15 <logger level="INFO" doc:name="Logger"/>

16= <choice-exception-strategy doc:name="Choice Exception Strategy">

17 <catch-exception-strategy when="#[exception.causeMatches('com.mulesoft.weave.*").
18 <set-payload value="NO FLIGHTS to #[flowVars.code + '\n' + exception]" doc:r
19 <set-property propertyName="http.status" value="400" doc:name="Property"/>
20 <logger level="INFO" doc:name="Logger"/>

r
=

</catch-exception-strategy>

22 <catch-exception-strategy doc:name="Data unavailable &#8211; all other exception:
23 <set-payload value="DATA IS UNAVAILABLE. TRY LATER. #['\n' + exception]

24 " doc:name="Set Payload"/>

25 <set-property propertyName="http.status" value="500" doc:name="Property"/>
26 <logger level="INFO" doc:name="Logger"/>

27 </catch-exception-strategy>

28 </choice-exception-strategy>

29 </flow>
<sub-flow name="setCodeSubflow">

w
=
1

4. Go to the Configuration XML view in global.xml.
5. Place the cursor on a new line inside the start and end mule tags after the other tags.

6. Paste the choice exception strategy.
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7. In the choice-exception-strategy tag, change doc:name to name and replace the spaces in the
name with underscores; the problem should go away

v *global v *implementation

1w N/ IILLp L LYULO L LUl Ly-

17 <ws:consumer-config name="Delta_Web_Service_Consumer" wsdlLocation="http://mu.mulesoft-trair
18

19 <choice-exception-strategy name="Choice_Exception_Strategy">

20 <catch-exception-strategy when="#[exception.causeMatches('com.mulesoft.weave.*')]" ¢
21 <set-payload value="NO FLIGHTS to #[flowVars.code + '\n' + exception]" doc:name
22 <set-property propertyName="http.status" value="400" doc:name="Property"/>

23 <logger level="INFO0" doc:name="Logger"/>

24 </catch-exception-strategy>

25 <catch-exception-strategy doc:name="Data unavailable &#8211; all other exceptions">
26 <set-payload value="DATA IS UNAVAILABLE. TRY LATER. #['\n' + exception]

27 " doc:name="Set Payload"/>

28 <set-property propertyName="http.status" value="500" doc:name="Property"/>

29 <logger level="INFO" doc:name="Logger"/>

30 </catch-exception-strategy>

31 </choice-exception-strategy>

32

33 </mule>

8. Switch to the Message Flow view; you should see the choice exception strategy.

v *global v *implementation

Choice_Exception_Strategy

No flights — DW exception

Set Payload Property Logger

Data unavailable - all other exceptions

1
Set Payload Property Logger

Use the global exception handler

9. Return to implementation.xml and switch to the Message Flow view.
10. Locate getFlightsFlow and expand its error handling section.
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11. Drag a Reference Exception Strategy from the Mule Palette and drop it in the error handling

section.

getFlightsFlow

@ —®—O

HTTP getDeltaFlightsFlo Logger
w

@

¥ Error handling
9

v

Exception Strategy

12. In the Reference Exception Strategy properties view, set the global exception strategy to the
existing Choice_Exception_Strategy.

13. Expand the error handling section of getUnitedFlightsFlow.

14. Drag a Reference Exception Strategy from the Mule Palette and drop it in the error handling
section.

15. In the Properties view, set the global exception strategy to
Choice_Exception_Strategy.

getUnitedFlightsFlow

©-O—0—O—0

HTTP setCodeSubflow United REST Transform Logger
Request Message

@

¥ Error handling

Reference
Exception Strategy

Note: You could add a reference exception strategy to the rest of the flows, but instead, you will
create a global default exception strategy in the next walkthrough.
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Test the application

16. Run the project.
17. In Postman, make the same request to http://localhost:8081/flights?code=FOQO; you should get
the same NO FLIGHTS to FOO message.

GET Vv localhost:8081/delta?code=FOO Params Save Vv

Body Cookies Headers (3) Tests Status: 400  Time: 185 ms
Pretty  Raw Preview HTML v = Q

i 1 |NO FLIGHTS to FOO
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {
18. Make a request to http://localhost:8081/united?code=FOO; you should see the same message.

19. Make a request to http://localhost:8081/delta?code=FOO; you should NOT see the same

message because the exception is not being handled.

GET Vv localhost:8081/delta?code=FOO Params Save V

Body Cookies Headers (2) Tests Status: 200 Exception while executing: Time: 118
&#10;payload.ns0#findFlightResponse.*return map ms

Pretty Raw Preview HTML v = 1 Q
i 1 |Exception while executing:

2 |payload.ns@#findFlightResponse.*return map ((return , indexOfReturn) -> {

3 |A

4 |Type mismatch for 'MultiValue Selector (.*)' operator

5 found :string, :name

6 required :object, :name or

7 required :array, :name




Walkthrough 9-4: Specify a global default exception strategy

In this walkthrough, you change the default exception handling for the application. You will:

e Create a global configuration element in the global.xml file.
e Specify a default exception strategy in the global configuration element.
e Remove the existing exception handling strategies.

e Use the default exception handling strategy.

Global Element Properties

v global M implementation
Configuration

. - Use this element to specify defaults and general settings for the
¥ Global Mule Configuration Elements Mule instance.

Type Name
yp General Notes
[;3] Property Placeholder Property Placeholder
£2 HTTP Listener Configuration HTTP_Listener_Configuration Settings
<2 HTTP Request Configuration United_HTTP_Request_Configuratior () Use Transport For URIs
S HTTPR t fi ti Ameri HTTP_R t fi t
- eques Configuration merican._ N equest_Configura Default Exception Strategy: Choice_Exception_Strategy ¢
& Web Service Consumer Delta_Web_Service_Consumer
ifiE Configuration (Configuration) Configuration HA Profile: | -- Empty -- %

Specify a global default exception strategy

Return to global.xml.
Switch to the Global Elements view.
Click the Create button.

WD =

In the Choose Global Type dialog box, select Global Configurations > Configuration and click
OK.

Choose Global Type

Choose the type of global element to create.

Filter: Q

» <& Beans

V¥ % Global Configurations
ifii: Configuration

» ¥ Connector Endpoints

b ¥ Pracaccina Qtrateniec




5. In the Global Element Properties dialog box, set the default exception strategy to
Choice_Exception_Strategy and click OK.

Global Element Properties

Configuration

Use this element to specify defaults and general settings for the Mule instance.

L3

General Notes
Settings

| Use Transport For URIs

<>

Default Exception Strategy: Choice_Exception_Strategy

<>

HA Profile: -- Empty --

Default Processing Strategy

<>

") Default Processing Strategy: -- Empty --

<>

") Default Processing Strategy Ref:

@ Cancel OK

Remove the existing exception strategy references

6. Return to implementation.xml.

7. Delete the reference exception strategy in getFlightsFlow.
getFlightsFlow

&—®—0

HTTP getDeltaFlightsFlo Logger
w

@

¥ Error handling
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8. Delete the reference exception strategy in getUnitedFlightsFlow.

getUnitedFightsFlow
1 1 1
= @ ! =2 1 1
HTTP setCodeSubflow United REST Transform Logger

Request Message

@

¥ Error handling

Test the application

9. Save all the files and run the project.
10. In Postman, make a request to http://localhost:8081/flights?code=FOQO; you should still see the

no flights error message displayed.
11. Make a request to http://localhost:8081/delta?code=FOO; you should now see the no flights

error message displayed.

GET v localhost:8081/delta?code=FOO Params m Save V

Body Cookies Headers (3) Tests Status: 400 OK  Time: 132 ms
Pretty Raw Preview HTML v = Q

i 1 |NO FLIGHTS to FOO
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:

12. Return to Anypoint Studio and stop the project.




Walkthrough 9-5: Review a mapping exception strategy

In this walkthrough, you review the mapping exception strategy that was created automatically by APIKkit
for the interface. You will:

e Locate the mapping exception strategy.

e Review the exception mappings.

& = ) ’ ) aD
& Package Explorer 5 v B Woobal W implementation  § interface ? 404 [1... Problems [ Console api APIkit Consoles (apdev-flights-ws)

o apdev-examples

v fﬁﬁapdev-fligh!s-ws mua-flights-api-apiKitGlobalExceptionMapping @ There are no errors.
¥ (2 src/main/app (Flows) 404 .
ngobal.xml General Generic
% implementation.xml -0 —_
1 interface.xm @ — = = Notes Status Code: 404
|=| mule-app.properties
|=| mule-deploy.properties Property Set Payload Exceptions
> (* src/main/api
> ;# src/main/java :2:

Expected Type
<% org.mule.module.apikit.exception.NotFoundException

405
> (# src/main/resources
(8 src/main/wsdl =
(8 src/test/java EEﬁ
(# src/test/munit
> ([ src/test/resources Property Set Payload

b =i IDE Quetam | ihrar [ 1ausQE_1 Q1

)

Browse the error handling elements in the Mule Palette

1. In the apdev-flights-ws project, open interface.xml in src/main/app.
2. In the Mule Palette, select the Error Handling tab.
3. Locate the Mapping Exception Strategy.

= Mule Palette = B8
Q O o)
Error Handling

<

@ Catch Exception Strategy

Choice Exception :
Strategy

0 Custom Exception (‘)
Strategy v

Exception Mappin
Mapping Exception
Strategy Y
@ Reference Exception
Strategy

@ Rollback Exception
Strategy

Y




Review a mapping exception strategy

4. In interface.xml, locate the mua-flights-apiKitGlobalExceptionMapping Mapping exception
strategy.

o
- Package Explorer = ¥v=0 VQIobaI vimplementation Vinterface

o apdev-examples
v ﬁ apdev-flights-ws

mua-flights-api-apiKitGlobalExceptionMapping

V¥ [* src/main/app (Flows) 404
v global.xml
v implementation.xml —c e
v interface.xml EEJ > =
[Z| mule-app.properties
=| mule-deploy.properties Property Set Payload
> (% src/main/api
»> # src/main/java 405
> (* src/main/resources
(™ src/main/wsd| = aoae
: H) —2<=
(8 src/test/java
(* src/test/munit
> ([ src/test/resources Property Set Payload
> =i, JRE System Library [JavaSE-1.8]
» =\ Mule Server 3.8.5 EE 415
b [ src
(= target =G -
£} mule-project.xml [Mule Server 3.8.5 EE = =
> &'Htraining-american-ws
Property Set Payload
406
g5 ) —3E
Property Set Payload
400
H) —2=
Property Set Payload

5. Double-click the 404 exception mapping and look at the settings in the 404 properties view.

? 404 L_'—_; Problems E Console

© There are no errors.

General Generic
Notes Status Code: 404
Exceptions

e

Expected Type
12 org.mule.module.apikit.exception.NotFoundException
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6. Double-click the Property transformer in the 404 exception mapping and look at the settings in
the Set Payload properties view.

B Property 1'—__ Problems E Console

© There are no errors.

General . =

Operation: * Set Property
Notes ") Remove Property
Metadata ") Copy Properties

Name: Content-Type

Value: application/json

7. Double-click the Set Payload transformer in the 404 exception mapping and look at the settings
in the Set Payload properties view.

= Set Payload [1'___ Problems & Console

© There are no errors.

General

Display Name: Set Payload
Notes
Metadata Settings

Value: { "message": "Resource not found" }

8. Look at the values for the Set Payload transformers in the other exception mappings.




Module 10: Controlling Message
Flow

getFlightsFlow

— ®

getDeltaFlightsFlo
w

— ®

getUnitedFlightsFi
ow

N P Choi
HTTP Set airline variable setCodeSubflow Validation olce Transform Logger

Message
getAmericanFlight

sFlow getAlIAirlineFlightsFlow

Default .
1 e
e — () — (V¥
— HOH
i [
1 getDeltaFlightsFlo Filter Reference
getAllAirlineFlights w
Flow .
e [ 1
h — o) — (Y
> <“> ¥ () —(7)
@ Scatter-Gather getUnitedFlightsFI Filter Reference 1 1
N ow Transform Logger
» Error handling \ Message
e
[
getAmericanFlight Filter Reference
sFlow

» Error handling

At the end of this module, you should be able to:

e Route messages based on conditions.
e Multicast messages.
e Filter messages.

o Validate messages.
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Walkthrough 10-1: Route messages based on conditions

In this walkthrough, you modify getFlightsFlow to route messages to either the United, Delta, or
American flows based on the value of an airline query parameter. You will:

e Use a Choice router.

e Set the router paths.

getFlightsFlow

— ®

getDeltaFlightsFlo

[®

igetUnitedFightsFlo,

1 1
W
Vg - o
2 - 1 . e ¢!
HTTP Set airline variable setCodeSubflow Cholce e =J Logger
1
tAmericanFlight
ge "‘:;:ﬁif 9 getUnitedFlightsFlow
Default ! !
- @)+— (w)— (7
— & . |
1 United REST Transform Logger
Logger Request Message

» Error handling

@

» Error handling

Look at possible airline values specified in the API

1. Return to the apdev-flights-ws project in Anypoint Studio.
Open mua-flights-api.raml.
3. Locate the airline query parameter and its possible values.

g=/flights:
9= get:
10 displayName: Get flights
11= queryParameters:
12 code:
13 displayName: Destination airport code
14 required: false
15 enum: [SFO, LAX, PDX, CLE, PDF]
16= airline:
17 displayName: Airline
18 required: false
19 enum: [united, delta, american]

4. Run the project.
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Test the application

5. In Postman, make a request to http://localhost:8081/flights?code=CLE; you should see only
Delta flights to CLE.
Add a query parameter called airline and set it equal to united.

Send the request again; you should still only see the Delta flights.

GET Vv localhost:8081/flights?code=CLE&airline=united Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 0K Time: 185 ms
Pretty Raw Preview JSON WV 5 Q
12 ~ {
13 "airline": "Delta",
14 "price": "308.0",
15 "departureDate": "2015/07/11",
1A "nTAana"+ "Rnina 727"

Browse the flow control elements in the Mule Palette

8. Return to implementation.xml in Anypoint Studio.
9. In the Mule Palette, select the Flow Control tab.
10. View the available flow control processors.

= Mule Palette rﬂ API Sync = a8
a @0
Flow Control
«
i) | APIkit Router
B
<% | Choice -
=z Collection Aggregator @)
2.2 Collection Splitter
=z Custom Aggregator Y
s, First Successful
.8 Message Chunk Aggregator
v
#:Z | Message Chunk Splitter
.5 Receniencer &
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Add a Choice router

11. Drag a Choice flow control element from the Mule Palette and drop it in getFlightsFlow before
getDeltaFlightsFlow.
12. Drag the getDeltaFlightsFlow flow reference into the router.

—®
@ b — & setvetaFighisr < />

2 1
Choice Default
HTTP 3

getFlightsFlow

Logger

@

» Error handling

13. Add two additional Flow Reference components to the Choice router.

14. In the Properties view for the first flow reference, set the flow name to getUnitedFlightsFlow.

15. In the Properties view for the second flow reference, set the flow name to
getAmericanFlightsFlow.

16. Drag a Logger component from the Mule Palette and drop it in the default branch.

—®

getDeltaFlightsFlo

— ®

getUnitedFlightsFI

1
@ -
i Choice ! !
HTTP <r:“> Logger
1

getAmericanFlight
sFlow

getFlightsFlow

Default

— @

Logger

@

¥ Error handling
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Store the airline query parameter in a flow variable

17. Add a Variable transformer before the Choice router.
18. Change its display name to Set airline variable.
19. Set the flow variable name to airline and set it equal to a query parameter called airline.

#[message.inboundProperties. 'http.query.params'.airline]

getUnitedFightsFlo .
Vand w \
- ..
@r—x) — — (7
| AR
o’ /
s ~ Choi 1 I
HTTP Set airline variable olce ( ») Logger
- ¥
A
Message Flow Global Elements Configuration XML
X[ Set airline variable = '* Problems &) Console
Q There are no errors.
Sensra Name: airline
Notes Value: #[message.inboundProperties. http.query.params’.airline]

Masndntn

Configure the Choice router

20. In the Choice properties view, double-click the getDeltaFlightsFlow route.
21. In the Route Properties dialog box, set the expression to true if the airline flow variable is equal
to delta and click OK.

#[flowVars.airline == "delta"]

Route Properties

Route Properties
Edit properties for route to 'getDeltaFlightsFlow".

Expression: #[flowVars.airline == "delta"]

| Otherwise:

® Cancel OK

22. Set a similar expression for the United route, routing to it when flowVars.airline is equal to

united.
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23. Set a similar expression for the American route, routing to it when flowVars.airline is equal to
american.
4%, Choice % Ifil Problems B Console He®=08

) There are no errors.

Choice Properties

When Route Message to
Notes #[flowVars.airline == "delta"] 7%.; getDeltaFlightsFlow
Metadata Default f Logger
#[flowVars.airline == "united"] :%: getUnitedFlightsFlow
#[flowVars.airline == "american"] "»,, getAmericanFlightsFlow

Route all requests through the router

24. From getUnitedFlightsFlow, drag the setCodeSubflow flow reference into getFlightsFlow before

the choice router.

.,/
' getUnitedFightsFlo
I w
@)Y —¢ix) —— (33) — 1 & _
(Lt ]
= - 1 ) !
.. . Choice
HTTP Set airline variable setCodeSubflow -
— %

25. In getUnitedFlightsFlow, delete the HTTP Listener endpoint.

getUnitedFlightsFlow

@& —®—0

United REST Transform Logger
Request Message

» Error handling

26. In getDeltaFlightsFlow, delete the HTTP Listener endpoint and the setCodeSubflow flow

reference.

getDeltaFlightsFlow

() —@r—®—©)

Pass code Delta SOAP Transform Logger
Request Message

» Error handling
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27. In getAmericanFlightsFlow, delete the HTTP Listener endpoint and the setCodeSubflow flow

reference.

getAmericanFlightsFlow

@& —©

American REST Transform
Request Message

» Error handling

Test the application

28. In getFlightsFlow, make sure there is a breakpoint on one of the processors before the Choice
router.

29. Debug the project.

30. In Postman, make the same request to http://localhost:8081/flights?code=CLE&airline=united.

31. In the Mule Debugger, step through the application; you should see the Choice router pass the
message to the United branch.

getFlightsFlow
< >

getDellthgh!sFlo
a0
i e 1
— @ |
1 ! 1

. !getUnnedF.gmsno. L
‘f" NI in 8N :

1 o

Setalrllne variable setCodeSubflow Choice — Logger

gﬂAmonathght

Default

-0

@

» Error handling
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32. Step through the rest of the application; you should see the message passed to
getUnitedFlightsFlow and then back to getFlightsFlow.

getUnitedFlightsFlow

GO0

-
United REST Transform Logger
H Request H Message

¥ Error handling

33. Return to Postman; you should see only United flights to CLE returned.

GET Vv localhost:8081/flights?code=CLE&airline=united Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 0K Time: 38960 ms

Pretty Raw Preview JSON Vv 5 Q
{

4

"airline": "United",

"price": 845,

"departureDate": "2015/07/11",
"plane": "Boeing 727",
"origination": "MUA",

"code": "ER9fje",
"emptySeats": 32,
"destination": "CLE"

PO WoL~NOOULIL A WN

T

b

34. Change the airline to delta and the code to LAX.
35. Send the request.
36. Step through the application; the message should be routed to the Delta branch.

37. Return to Postman; you should see only Delta flights to LAX are returned.




38. In Postman, remove both parameters and make a request to http://localhost:8081/flights.
39. In the Mule Debugger, step through the application; you should see the Choice router pass the

message to the default branch.

getFlightsFlow

— ®

getDeltaFlightsFlo
w

1
-
<.=J>
1 getUmtedFllghtsFI
@ 7‘ - Vay /
> Al >\ i d * —
=7 e !
HTTP Variable setCodeSubflow Choice S Logger

getAmencanFI ight
sFlow

Default

@

» Error handling

40. Click the Resume button.
41. Return to Postman; no flights are returned.

GET v http://localhost:8081/flights Params m Save Vv

Body Cookies Headers (2) Tests Status: 200 OK  Time: 60431 ms

Pretty Raw Preview HTML Vv 5 Q

1

Note: If the next walkthrough, you will change this behavior so that if no airline is specified,
flights for all airlines will be returned.

42. Return to Anypoint Studio, stop the project, and switch to the Mule Design perspective.
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Walkthrough 10-2: Multicast a message

In this walkthrough, you create a flow that calls each of the three airline services and combines the
results. You will:

e Use a Scatter-Gather router to concurrently call all three flight services.

o Use DataWeave to flatten multiple collections into one collection.

e Use DataWeave to sort the flights by price and return them as JSON.

e (Optional) Modify the airline flows to use DataWeave to each return a Java collection of Flight

objects.

getAllAirlineFlightsFlow

— ®

getDeltaFlightsFlo

=9 —®—0

getUnitedFlightsFI

ow
1
e
<-=J>
1

getAmericanFlight
sFlow

Scatter-Gather
Transform Logger

Message

» Error handling

Create a flow to use a router to call all three airline services
Return to implementation.xml.
2. Drag a Scatter-Gather flow control element from the Mule Palette and drop it at the bottom of

the canvas.
3. Change the name of the flow to getAllAirlineFlightsFlow.

getAllAirlineFlightsFlow

P
Scatter-Gather

» Error handling

4. Drag three Flow Reference components into the Scatter-Gather router.
5. Using the Properties view, set the flow name of the first Flow Reference to getDeltaFlightsFlow.
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Set the flow name of the second Flow Reference to getUnitedFlightsFlow.
Set the flow name of the third Flow Reference to getAmericanFlightsFlow.
Add a Logger after the router.

~@®

getDeltaFlightsFlo

by — () Hi

getUnitedFlightsFI 1

ow
1
re-:
("“)
1

getAmericanFlight
sFlow

getAllAirlineFlightsFlow

Scatter-Gather
Logger

» Error handling

Call this flow if no airline is specified

9. Return to getFlightsFlow at the top of the canvas.
10. Delete the Logger in the default branch.
11. Add a Flow Reference to the default branch and set its flow name to getAllAirlineFlightsFlow.

— &

getUnitedFightsFlo
1 w 1
@ X g5 “ /
- Al _— LA e . —

2 i ! 1

' .. . . Choice . L
HTTP Set airline variable setCodeSubflow _ : =J Logger

1

getAmericanFlight
sFlow

Default

—®

getAllAirlineFlights
Flow




Test the application

12. Debug the project.
13. In Postman, make the same request to http://localhost/flights.

14. In the Mule Debugger, step through the application to the default branch of the Choice router,
then into the Scatter-Gather, and then into each of the airline flows.
15. Stop at the Logger back in getFlightsFlow and look at the payload.

‘f;i Mule Debugger

Name Value Type
> [e] DataType CollectionDataType... org.mule.transformer.types.CollectionDataType
Exception null
> [€] Message org.mule.DefaultMessageCollection
Message Processor Logger org.mule.api.processor.LoggerMessageProcessor
Vv [g] Payload (mimeType="*/*", en... size = 3 java.util.concurrent.CopyOnWriteArrayList
> [e]o [ com.mulesoft.weave.reader.ByteArraySeekableStream
> [g]1 [ com.mulesoft.weave.reader.ByteArraySeekableStream
> [e] 2 [ com.mulesoft.weave.reader.ByteArraySeekableStream
L
{
"airline": "Delta",

"flightCode": "A1B2C3",
"fromAirportCode": "MUA",
"toAirportCode": "SF0",
"departureDate": "2015/03/20",
"emptySeats": "40",
"price": "400.0",
"planeType": "Boing 737"

1.

Note: You get three different DataWeave stream objects. You want to combine the three
collections and then sort them by price and return them as JSON. Because the airline flight
flows were written first and already return JSON, you can just flatten the collections into one and
then order by price. More typically, however, you would have each of the airline flows return
data of a common canonical format — in this case, a collection of Flight Java objects — and then
flatten, order, and transform that data to the JSON specified by the API.

16. Click the Resume button.
17. Stop the project.

Flatten the combined results

18. Return to getAllAirlineFlightsFlow in the Mule Design pespective.
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19. Add a Transform Message component before the Logger.

— ®

getDeltaFlightsFlo

= ® @ —@)

ow
1
-
G.‘ID
1

getAmericanFlight
sFlow

getAllAirlineFlightsFlow

Scatter-Gather Transform Logger

Message

¥ Error handling

20. In the Properties view, set the DataWeave expression to flatten the payload.

flatten payload

1= %dw 1.0

2 %output application/java
3 -en e

4 flatten payload

Note: You will learn about DataWeave operators in the later module Writing DataWeave
Transformations.

Test the application

21. Save the file to redeploy the application.

22. In Postman, make the same request to http://localhost:8081/flights.




23. In the Mule Debugger, step through the application to the Logger after the Choice router; you

should see the payload is now one ArrayList of HashMaps.

v [g] Payload (mimeType="appli... size = 11

java.util.ArrayList

> [e]0 {airline=Delta, flightCode=A1B2...
> [e]1 {airline=Delta, flightCode=A1BT...
> [e] 10 {airline=American, flightCode=rr...
> [e] 2 {airline=Delta, flightCode=A142...
> (] 3 {airline=United, flightCode=ER3...
> [e]a {airline=United, flightCode=ER3...
> [e]5 {airline=United, flightCode=ER3...
> [e]6 {airline=American, flightCode=rr...
> [e]7 {airline=American, flightCode=ee...
> [e] 8 {airline=American, flightCode=ff...
v[el9 {airline=American, flightCode=ee...

> |0 airline=American

> [e]1 flightCode=eefd3000

> [e] 2 fromAirportCode=MUA

> [e] 3 toAirportCode=SFO

> el 4 departureDate=2016-02-01T0O...

> [el5 emptvSeats=0

java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
iava.util.LinkedHashMap$Entrv

24. Step through the rest of the application and stop the project.

25. In Postman, you should get a representation of Java objects returned.

GET Vv

localhost:8081/flights

Body Cookies Headers (3) Tests
Pretty Preview HTML v =
1 |98 sr java.util.ArraylListx@® 6a® I sizexp

.LinkedHashMap4@N\ 166

loadFactorI thresholdxp?@ w

Z accessOrderxr

Status: 200  Time: 97733 ms

n

w sr java.util

java.util.HashMap 666 "6 F
t airlinet Deltat

flightCodet A1B2C3t fromAirportCodet MUAt
toAirportCodet SFOt
departureDatet

2015/03/20t

emptySeatst 40t pricet 400.0t

d BEpBRE B8
NouiphAWN

planeTypet Boing 737x sq ~

Return the data as JSON and sort by price

26. Return to getFlightsFlow in the Mule Design perspective.
27. Add a Transform Message component after the Choice router.

L}
-
% C‘mD
1
getUnitedFlightsFl
1 - ow
@@ —®
[EAY] el 1
A
H'I:I'P b ! Choice @~ —> <r:«>
1

getAmericanFlight
sFlow

Variable setCodeSubflow

Default

@ MuleSoft
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28. In the Transform Message properties view, change the output to application/json.
29. Change the transformation expression to order the payload by price.

Output Payload v = # [

1=%dw 1.0
2 %output application/json
3 -

4 payload orderBy $.price

Note: You will learn about DataWeave operators in the next module, Writing DataWeave
Transformations.

Test the application

30. Run the project.

31. In Postman, send the same request to http://localhost:8081/flights; you should get all the flights
to SFO returned and they should be sorted by price.

GET Vv localhost:8081/flights Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 Time: 1945 ms
Pretty Raw Preview JSON v = Q

1-|[C
2+ {
3 "airline": "American",
4 "flightCode": "rreel@93",
5 "fromAirportCode": "MUA",

6 "toAirportCode": "SF0",
7 "departureDate": "2016-02-11T00:00:00",
8 "emptySeats": 1,

9 "totalSeats": 150,

10 "price": 142,

11 "planeType": "Boeing 737"

12 }y

13- {

14 "airline": "Delta",

15 "flightCode": "A14244",

16 "fromAirportCode": "MUA",

17 "toAirportCode": "SFO",

18 "departureDate": "2015/02/12",

19 "emptySeats": "10",

20 "price": "294.0",

21 "Nl AanaTuna'+ "Rnina 787"

32. Add an airline parameter equal to united and send the request:
http://localhost:8081/flights7airline=united; you should get united flights to SFO sorted by price.
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33. Add a code parameter equal to PDF and send the request:
http://localhost:8081/flights?airline=united&code=PDF; you should get one united flight to PDF.

GET Vv localhost:8081/flights?airline=united&code=PDF Params Save V

Status: 200  Time: 249 ms

Body Cookies Headers (3) Tests
Pretty Raw Preview JSON v 5 @ \;i

1~

2~ {

3 "airline": "United",

4 "flightCode": "ER95jf",

5 "fromAirportCode": "MUA",

6 "toAirportCode": "PDF",

7 "departureDate": "2015/02/12",

8 "emptySeats": 23,

9 "price": 234,

10 "planeType": "Boeing 787"

11 }

12 |]

34. Change the airline to delta and send the request:
http://localhost:8081/flights?airline=delta&code=PDF; you should the message that there are not

flights to PDF — which is correct.

GET v localhost:8081/flights?airline=delta&code=PDF Params Save Vv

Body Cookies Headers (3) Tests Status: 400  Time: 489 ms

Pretty Raw Preview HTML v = Q

i 1 |NO FLIGHTS to PDF
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:

3 |payload orderBy $.price

35. Remove the airline parameter and send the request: http://localhost:8081/flights?code=PDF;
you should get the one United flight to PDF, but instead you get the message that there are no

flights.
GET Vv localhost:8081/flights?code=PDF Params Save Vv
Body o Headers (3) Tests Status: 400  Time: 1409 ms
Pretty Raw Preview HTML Vv e L—E] Q

i 1 |NO FLIGHTS to PDF
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:

3 |payload orderBy $.price
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36. Return to Anypoint Studio and stop the project.

Debug the application

37. Debug the project.
38. In Postman, send the same request to http://localhost:8081/flights?code=PDF.

39. In the Mule Debugger, step through the application until an exception is thrown — and handled
by the default global exception handler.

Choice_Exception_Strategy

No flights — DW exception

O-®-0

Set Payload Property Logger

Data unavailable - all other exceptions

NORG

Set Payload Property Logger

©

40. Continue to step through the application until you reach the Transform Message component in
getAllAirlineFlightsFlow; you should see different types of objects returned.

f#\ Mule Debugger

Name Value Type
> [e] DataType CollectionDataType{type=java.util.c... org.mule.transformer.types.Collecti...
Exception null
> [e] Message org.mule.DefaultMessageCollection
Message Processor Transform Message com.mulesoft.weave.mule.WeaveMe...
Vv [e] Payload (mimeType="*/*", en... size =3 java.util.concurrent.CopyOnWriteArr...
0 NO FLIGHTS to PDF java.lang.String
> [g]1 [ com.mulesoft.weave.reader.ByteArr...
2 DATA IS UNAVAILABLE. TRY LATER. java.lang.String

NO FLIGHTS to PDF

v global v implementation B mua-flights-api.raml

P~ O O

getUnitedFlightsFI
ow

Scatter-Gather

VAN




41. Step to the Transform Message component in getFlightsFlow; you should see the payload still
contains the error message in addition to the valid flight results to PDF.

getUnitedFightsFlo = e
[ w H 1 ! 1
. i 1 1
— (%) — & b (w) 4— (7
i i
1 : ! Nt | ! 1
setCodeSubflow Choice SN ":, ! Transform | Logger
- |___Message __|
1

Message Flow Global Elements Configuration XML

m Mule Properties IL'_‘ Problems & Console fi Mule Debugger

Name Value Type

> [e] DataType CollectionDataType{type=java.util.Ar... org.mule.transformer.types.Collecti...
Exception null

> [e] Message org.mule.DefaultMuleMessage
Message Processor Transform Message com.mulesoft.weave.mule.WeaveMe...

v [&] Payload (mimeType="applicat... size = 2 java.util.ArrayList

0 NO FLIGHTS to PDF java.lang.String

> [g]1 {airline=United, flightCode=ER95]f, f... java.util.LinkedHashMap

42. Step to the end of the application; you should not get the United results to PDF.

GET Vv localhost:8081/flights?code=PDF Params Save

Body Cookies Headers (3) Tests Status: 400  Time: 203856 ms

Pretty Raw Preview HTML 5 @ ”

i 1 |NO FLIGHTS to PDF
2 |com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload orderBy $.price

Note: You could write a custom aggregation strategy for the Scatter-Gather router with Java to
handle this situation, but instead you will use the simpler approach of filtering out the exception
messages in the next walkthrough.

43. Return to Anypoint Studio, stop the project, and switch to the Mule Design perspective.




(Optional) Modify the airline flows to return Java Flight objects instead of JSON

Note: The rest of the walkthrough is optional. It contains steps to modify each of the airline flows
to return data of a common canonical format — in this case, a collection of Flight Java objects.

Change the United airline flows to return Java Flight objects instead of JSON

44. Return to getUnitedFlightsFlow in implementation.xml.

45. In the Transform Message properties view, right-click List <Json> in the output section and
select Clear Metadata.

46. Click the Define metadata link.

47. In the Select metadata type dialog box, click the Add button.

48. In the Create new type dialog box, set the name to Flight_pojo and click Create type.

49. In the Select metadata type dialog box, change the type to Java.

50. In the Data structure section, click the Click here to select an option link.

Select metadata type
o Select a Java type structure

oe Add 3§ Delete " Refresh

Q | Type Java

A
v

V Delta_Web_Service_Consumer
flndFllght : Xmli<findFlight> Data structure
findFlightResponse : Xm/<findFlig!
listAllFlights : Xm/<listAllFlights>
listAllFlightsResponse : Xm/<listAll
V User Defined
Flight_pojo : String
flights_json : List<Json>
united_flights_json : Json

Click here to select an option

| Wrap element in a collection

Close

51. In the drop-down menu that appears, select Java object.
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52. In the dialog box that opens, type fli and then in the list of classes that appears, select Flight —
com.mulesoft.training.com.

Select entries:

fli
Matching items:

€] Flight - com.mulesoft.training

_GF FlightRecorder - com.oracle.jrockit.jfr - [Java SE 8 [1.8.0_45]]
O FlightRecorder - oracle.jrockit.jfr - [Java SE 8 [1.8.0_45]]

G F ElightRecorderClient

(& ° FlightRecorderHelper

L T T T T .

| # com.mulesoft.training - apdev-flights-ws/src/main/fjava

@ Cancel OK

53. Click OK.

54. In the Select metadata type dialog box, select Wrap element in a collection in the lower-left
corner.

Select metadata type

Choose metadata type from tree and click Select *

or Add 3§ Delete
|Q

V Delta_Web_Service_Consumer
findFlight : Xm/<findFlight>
findFlightResponse : Xm/<findFligl
listAllFlights : Xm/<listAllFlights>
listAllFlightsResponse : Xm/<listAll

¥ User Defined
Flight_pojo : String
flights_json : List<Json>
united_flights_json : Json

néh Refresh

| Type Java

~
v

Data structure
com.mulesoft.training.Flight

airlineName : String

V! Wrap element in a collection

Close Select

55. Click Select.
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56. In the Transform Message properties view, replace the current transformation expression with
an empty object.

Output Payload v = # [B0 0O 1 Preview

1= %dw 1.0

2 %output application/java
3 -

4 {3

57. Use the graphical editor to map the fields appropriately.

& Transform Message IF__ Problems EConsole H.I 2= O
Q Q Output Payload v = # B0 Preview
. . 1= %dw 1.0
V Payload : Json ® VlList<Flight> 2 %output application/java
. . - . 1 ---
Vilights : List<J [ ] ] airlineName : 51
gnts s b e e 42 payload. flights map ((flight , indexOfFlight) -
airlineName : String [ ° availableSeats : Integer 5 airlineName: flight.airlineName,
6 availableSeats: flight.emptySeats,
price : Integer L] (] departureDate : String 7 departureDate: flight.departureDate,
d e destination : 5i// 8 destination: flight.destination,
epartureDate : Siring . @ L ] estination : Siring 9 flightCode: flight.code,
planeType : String ° ° flightCode : String 10 origination: fhght -origin,
11 planeType: flight.planeType,
origin : String [ ] [ ] origination : String 12 price: flight.price
. ) 13-} as :object {
' L4 planeType : String 14 class : "com.mulesoft.training.Flight"
Context i 15 B
L ] price : Double

Change the American flow to return Java Flight objects instead of JSON

58. Return to getAmericanFlightsFlow.
59. In the Transform Message properties view, right-click List <Json> in the output section and

select Clear Metadata.
60. Click the Define metadata link.
61. In the Select metadata type dialog box, select Flight_pojo.




62. Select the Wrap element in a collection checkbox in the lower-left corner.

Select metadata type

Choose metadata type from tree and click Select

op Add 3§ Delete 1 Refresh
Q Type Java ¢
V Delta_Web_Service_Consumer
findFlight : Xm/<findFlight> Data structure
findFlightResponse : Xm/<findFligl com.mulesoft.training.Flight

listAllFlights : Xm/<listAllFlights>
listAllFlightsResponse : Xm/<listAll
'V User Defined
Flight_pojo : Flight
flights_json : List<Json>
united_flights_json : Json airlineName : String

availableSeats : Integer

departureDate : String

destination : String

flightCode : String k
origination : String

planeType : String

price : Double

| Wrap element in a collection

Close Select

63. Click Select.

64. In the Transform Message properties view, replace the current transformation expression with
an empty object.

65. Use the graphical editor to map the fields appropriately.

66. In the output section of the graphical editor, double-click airlineName; the field should be added
to the DataWeave expression.

67. Set its value to "American".

1= %dw 1.0

2 %output application/java

3 -

4= payload map ((payload@l , indexOfPayload@l) -> {

5 airlineName: "American",

b availableSeats: payload@l.emptySeats,

7 departureDate: payload@l.departureDate,
8 destination: payload@l.destination,

9 flightCode: payload@l.code,
10 origination: payload@l.origin,
11 planeType: payload@l.plane.type,
12 price: payload@l.price
12-} as :object {
14 class : "com.mulesoft.training.Flight"
15 B
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Change the Delta flow to return Java Flight objects instead of JSON

68. Return to getDeltaFlightsFlow.

69. In the Transform Message Properties view for the component after the Delta SOAP Request,
right-click List <Json> in the output section and select Clear Metadata.

70. Click the Define metadata link.

71. In the Select metadata type dialog box, select Flight_pojo.

72. Select the Wrap element in a collection checkbox in the lower-left corner.

73. Click Select.

74. In the Transform Message properties view, replace the current transformation expression with
an empty object.

75. Use the graphical editor to map the fields appropriately.

. o A =
% Transform Message |:_\ Problems & Console & 2 8
Q Q Output Payload v = # T [B0 [0 I Preview
N . . 1= %dw 1.0
'V Payload : Xml<findFlightRespor ® VlList<Flight> 2 %output application/java
Vreturn : List<Xml/<findFlightf @ (] airlineName : Sir/ng j %namespace
airlineName : String ° ° availableSeats : /nteger 5= payload. findFlightResponse.*return map ((return ,
6 airlineName: return.airlineName,
code : String L] L] departureDate : Siring 7 availableSeats: return.emptySeats,
d D L destinati - 8 departureDate: return.departureDate,
epartureDate : String @ L] estination : String 9 destination: return.destination,
destination : String . ] flightCode : String 10 flightCode: return.code,
11 origination: return.origin,
emptySeats : /nfeger [ ] L] origination : String 12 planeType: return.planeType,
13 price: return.price

e L] planeType : Siring 1:1_} as :object {
M— . . 15 class : "com.mulesoft.training.Flight"
L] price : Double oA

Test the application

76. Debug the project.

77. In Postman, remove the parameters and send a request to http://localhost:8081/flights.

78. In the Mule Debugger, step through the application to the Transform Message component in
getAllAirlineFilghtsFlow; the payload should be a collection of three ArrayLists of Flight objects.

Vv [€] Payload (mimeType="*/*", encoding="UT... size = 3 java.util.concurrent.CopyOnWriteArrayList
> [e]o [com.mulesoft.training.Flight@24222585, com.... java.util.ArrayList
> [e]1 [com.mulesoft.training.Flight@5979a9c0, com.... java.util.ArrayList
v[el2 [com.mulesoft.training.Flight@736e92d2, com.... java.util.ArrayList
> [e]o com.mulesoft.training.Flight@736e92d2 com.mulesoft.training.Flight
> [e]1 com.mulesoft.training.Flight@45cf35b4 com.mulesoft.training.Flight
> [e] 2 com.mulesoft.training.Flight@37b9ada5 com.mulesoft.training.Flight
> [e]3 com.mulesoft.training.Flight@4174ecb8 com.mulesoft.training.Flight
v(ela com.mulesoft.training.Flight@468b0e46 com.mulesoft.training.Flight
airlineName American java.lang.String
availableSeats 100 java.lang.Integer
departureDate 2016-01-20T00:00:00 java.lang.String
(@ destination SFO java.lang.String
flightCode rree4567 java.lang.String
origination MUA java.lang.String
(@ planeType Boeing 737 java.lang.String
price 456.0 java.lang.Double
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Vv || Payload (mimeType="...

> [e]o

> (€] 1

> [g] 10

> [e] 2

> [e] 3

> [e] 4

> [e]5

> [e]6

> [e] 7

> [e] 8

viel9
airlineName
availableSeats
(@) denartureDate

size = 11

com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...
com.mulesoft.training.Flight...

American
0
2016-02-01T00:00:00

79. Step to the Logger; the payload should now be one ArrayList of Flight objects.

java.util.ArrayList
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
com.mulesoft.training.Flight
java.lang.String
java.lang.Integer
iava_lana_Strina

80. Step through to the end of the application.

Test the application

Note: You completed the rest of the walkthrough steps already before modifying the airline flows
to return collections of Flight objects. You are repeating them as a lead in to the next
walkthrough.

81. Run the project.
82. In Postman, send the same request to http://localhost:8081/flights; you should get all the flights

to SFO returned and they should be sorted by price.

GET Vv localhost:8081/flights Params Save
Body Cookies Headers (3) Tests Status: 200 Time: 1810 ms
Pretty ~ Raw  Preview JSON ~ = |

1-1C

2~ {

3 "flightCode": "rreel@93",

4 "availableSeats": 1,

5 "destination": "SFO",

6 "planeType": "Boeing 737",

7 "origination": "MUA",

8 "price": 142,

9 "departureDate": "2016-02-11T00:00:00",

10 "airlineName": "American"

1kl 1,

12+ {

13 "flightCode": "A14244",

14 "availableSeats": 10,

15 "destination™": "SFO",

16 "planeType": "Boing 787",

17 "origination": "MUA",

18 "price": 294,

19 "denartureDate": "2015/02/12".




83. Add an airline parameter equal to united and send the request:
http://localhost:8081/flights7airline=united; you should get united flights to SFO sorted by price.

84. Add a code parameter equal to PDF and send the request:
http://localhost:8081/flights?airline=united&code=PDF; you should get one united flight to PDF.

GET Vv localhost:8081/flights?airline=united&code=PDF Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 Time: 277 ms
Pretty Raw Preview JSON v 5 Q
1~
2+ {
3 "flightCode": "ER95jf",
4 "availableSeats": 23,
5 "destination": "PDF",
6 "planeType": "Boeing 787",
7 "origination™: "MUA",
8 "price": 234,
9 "departureDate": "2015/02/12",
10 "airlineName": "United"
11 }
12 |]

85. Change the airline to delta and send the request:
http://localhost:8081/flights?airline=delta&code=PDF; you should the message that there are not

flights to PDF — which is correct.

GET Vv localhost:8081/flights?airline=delta&code=PDF Params m Save Vv

Body Cookies Headers (3) Tests Status: 400  Time: 363 ms

Pretty ~ Raw  Preview HTML v = O Q

i 1 |NO FLIGHTS to PDF
2 |com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload orderBy $.price




86. Remove the airline parameter and send the request: http://localhost:8081/flights?code=PDF;

you should get the one United flight to PDF, but instead you get the message that there are no

flights.
GET Vv localhost:8081/flights?code=PDF Params Save
Body Cookies Headers (3) Tests Status: 400  Time: 1194 ms
Pretty ~ Raw  Preview HTML v = Q

i 1 |NO FLIGHTS to PDF
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload orderBy $.price

87. Return to Anypoint Studio and stop the project.

Debug the application

88. Debug the project.
89. In Postman, send the same request to http://localhost:8081/flights?code=PDF.

90. In the Mule Debugger, step through the Delta flow throws an exception that is handled by the
default global exception handler.

Note: The American flow also throws an exception that is handled by this choice exception
strategy.

Choice_Exception_Strategy

No flights — DW exception

J— i I

]

1 — 1 =%
O—-®—0)
: , '
:_Sgl Payload! Property Logger

Data unavailable - all other exceptions

O-®—Q

Set Payload Property Logger

) Mulesoft



91. Continue to step through the application until you reach the Transform Message component
in getFlightsFlow; you should see the payload still contains the error messages in addition to the
valid flight results to PDF.

:ﬁ Mule Debugger

Name Value Type
> [e] DataType CollectionDataType{type=java.util.A... org.mule.transformer.types.Collecti...
Exception null
> [e] Message org.mule.DefaultMuleMessage
Message Processor Transform Message com.mulesoft.weave.mule.WeaveM...
v [g] Payload (mimeType="applica... size = 3 java.util.ArrayList
0 NO FLIGHTS to PDF java.lang.String
> [g]1 com.mulesoft.training.Flight@566c... com.mulesoft.training.Flight
2 DATA IS UNAVAILABLE. TRY LATER. java.lang.String
v global % implementation B mua-flights-api.raml =

— ®

getUnitedFlightsFl | = e

1 ow H 1
- ‘,_.. :
= i) — . — (W
I ! | 1
Choice .- H
setCodeSubflow s S I
- l___Message __|
1

92. Step to the end of the application; you should not get the United results to PDF.

GET Vv localhost:8081/flights?code=PDF Params Save

Body Cookies Headers (3) Tests Status: 400  Time: 103759 ms

Pretty Raw Preview HTML Vv prs) @ ”

i 1 |NO FLIGHTS to PDF
2 | com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 |payload orderBy $.price

Note: You could write a custom aggregation strategy for the Scatter-Gather router with Java to
handle this situation, but instead you will use the simpler approach of filtering out the exception
messages in the next walkthrough.

93. Return to Anypoint Studio, stop the project, and switch perspectives.
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Walkthrough 10-3: Filter messages

In this walkthrough, you filter the results in the multicast to ensure they are ArrayLists and not exception
strings. You will:

e Use the Payload filter.
e Create and use a global filter.

Global Element Properties

Payload
The Payload Filter matches to the type of the payload.

| Notes

getAllAirlineFlightsFlow
Generic

> < > > (:} Name: Filter_Not_ArrayList

Expected Type:  java.util.ArrayList

getD i Filter
)
Scatter-Gather Qer"“edFllghtsFl Filter Reference
Transfurm Logger
Message
getAmencanFllght Filter Reference

» Error handling

Browse the filter elements in the Mule Palette

1. In the Mule Palette, select the Filters tab.
2. View the available filters.

= Mule Palette = 0
Q O O
Filters
©
® Filter Reference
—
® Idempotent Message )

® Message <+)

| ® Payload

(T banav
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Add a filter

3. Return to getAllAirlineFlightsFlow.
4. Drag out a Payload filter from the Mule Palette and drop it after the getDeltaFlightsFlow
reference in the Scatter-Gather.

- ®—

getDeltaFlightsFlo Payload

= ®  _®—0)

ow
1
-
<.=J>
1

getAmericanFlight
sFlow

getAllAirlineFlightsFlow

Scatter-Gather Transform Logger

Message

» Error handling

5. In the Payload properties view, set the expected type to java.util. ArrayList.

Y Payload Ii': Problems & Console api APIkit Consoles (apdev-flights-ws)

© There are no errors.

General

Display Name: Payload
Notes
Metadata Generic

Expected Type: | java.util.ArrayList

6. Add a Payload filter after the getAmericanFlightsFlow reference and set its expected type to
java.util.ArrayList.

— ®—

getDeltaFlightsFlo Payload

IR REORIO

getUnitedFlightsFI

— ®—

getAmericanFlight Payload
sFlow

getAllAirlineFlightsFlow

Scatter-Gather Transform Logger

Message

¥ Error handling
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Test the application

Debug the project.

In Postman, make the same request to PDF and all airlines.

In the Mule Debugger, step to the Transform Message component after the Scatter-Gather; this
time you should see the payload does not contain the error strings.

% Mule Debugger -
Name Value Type
» [€] DataType CollectionDataType{type=java.u... org.mule.transformer.types.Coll...
Exception null
> [e] Message org.mule.DefaultMuleMessage
(@) Message Processor Transform Message com.mulesoft.weave.mule.Weav...
v [&] Payload (mimeType="app... size = 1 java.util.ArrayList
> [e]0 com.mulesoft.training.Flight@3... com.mulesoft.training.Flight
v global v implementation E mua-flights-api.raml = B
1
e
1
getDeltaFlightsFlo Payload
w
1
> I 1
: — HOH 1 1
é> e
: 1 (@ R @)
Scatter-Gather getUnitedFlightsFI T 2l H 1
ow : Transform : Logger
i-__Message __|

/a2 SN

10. Step to the end of the application.
11. In Postman, view the response; you should see the United results to PDF.

GET Vv localhost:8081/flights?code=PDF Params m Save V

Body Cookies Headers (3) Tests Status: 200 Time: 45809 ms
Pretty Raw Preview JSON Vv = [_.E] Q

1-|[C

2+ {

3 "flightCode": "ER95jf",

4 "availableSeats": 23,

5 "destination": "PDF",

6 "planeType": "Boeing 787",

7 "origination": "MUA",

8 "price": 234,

9 "departureDate": "2015/02/12",

10 "airlineName": "United"

11 }

12 (]




12. Change the code parameter to FOO and send the request.
13. Click Resume until you step through to the end of the application.
14. In Postman, view the response; you should see an error message.

GET Vv http://localhost:8081/flights?code=FOO Params Save Vv

Body Cookies Headers (3) Tests Status: 400 Bad Request ~ Time: 2145 ms  Size: 365B

Pretty Raw Preview Text VvV 5 Q
NO FLIGHTS to FOO

com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
payload orderBy $.price
A

found :string, :function
required :object, :function or

1
2
3
4
5 Type mismatch for 'orderBy' operator
6
7
8 required :array, :function.

Create a global filter

15. Return to getAllAirlineFlightsFlow in the Mule Design perspective.

16. Delete the Payload filters.

17. Return to global.xml.

18. Switch to the Global Elements view and click Create.

19. In the Choose Global Type dialog box, select Filters > Payload and click OK.

Choose Global Type
Choose Global Type

Choose the type of global element to create.

Filter: Q

» < Beans
> <2 Global Configurations
» ¥ Connector Endpoints
» <2 Processing Strategies
> (5 Security
» {& Connector Configuration
> 4% Transformers
» <% Data Sources
» £ Caching Strategies
v Y Filters
Y And
Y Custom
Y Exception
Y Expression
Y Idempotent Message
Y Message
Y Message Property
Y Not
Y or
Y Payload
Y Regex
Y Schema Validation
Y Wildcard
» < Component configurations

@ Cancel oK
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20. In the Global Elements dialog box, set the name to Filter_Not_ArrayList.
21. Set the expected type to java.util. ArrayList and click OK.

Global Element Properties

Payload
The Payload Filter matches to the type of the payload.

General Notes

Generic
Name: Filter_Not_ArrayList
Expected Type: java.util.ArrayList g Q

Use the global filter

22. Return to getAllAirlineFlightsFlow in implementation.xml.
23. Drag a Filter Reference from the Mule Palette and drop it after getDeltaFlightsFlow in the
Scatter-Gather.

getAllAirlineFlightsFlow

~®—®

getDeltaFlightsFlo Filter Reference

SARCONEORIO

getUnitedFlightsFI

Scatter-Gather
ow Transform Logger

24. In the Filter Reference properties view, set the global reference to Filter_Not_ArrayList.

% Mule Debugger & console L_'i Problems Y Filter Reference

© There are no errors.

I General
Display Name: Filter Reference
Notes
Metadata Generic

Global Reference: Filter_Not_ArrayList

25. Add a Filter Reference after getUnitedFlightsFlow.
26. In the Filter Reference properties view, set the global reference to Filter_Not_ArrayList.

27. Add a Filter Reference after getAmericanFlightsFlow.
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28. In the Filter Reference properties view, set the global reference to Filter_Not_ArrayList.

getAllAirlineFlightsFlow

>

Scatter-Gather

» Error handling

Test the application

29. Debug the project.

— ®—

getDeItaFlightsFIo

- ®—& _H—

getUnltedFIlghtsFI

— ®H—

Filter Reference

Filter Reference

Filter Reference
Transform
Message

getAmericanFlight
sFlow

Q

Logger

30. In Postman, make the same request to http://localhost:8081/flights?code=PDF; you should still

get the one United flight.

GET Vv http://localhost:8081/flights?code=PDF
Body Cookies Headers (3) Tests Status: 200 OK
Pretty Raw Preview JSON v =

i-[

2 {

3 "price": 234,

4 "flightCode": "ER95jf",

5 "availableSeats": 23,

6 "planeType": "Boeing 787",

7 "departureDate": "2015/02/12",

8 "origination": "MUA",

9 "airlineName": "United",

10 "destination": "PDF"

11

12 ]

Time: 2935 ms  Size: 362B

O Q




31. In Postman, make a request to http://localhost:8081/flights?code=FOO; you should correctly get

the message that there are no flights to FOO.

GET v http://localhost:8081/flights?code=FOO Params m Save Vv

Body Cookies Headers (3) Tests Status: 400 Bad Request ~ Time: 945 ms  Size: 365B

Pretty Raw Preview Text VvV 5 Q

NO FLIGHTS to FOO

com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
payload orderBy $.price

A

found :string, :function
required :object, :function or

1
2
3
4
5 Type mismatch for 'orderBy' operator
6
7
8 required :array, :function.

32. Return to Anypoint Studio and stop the project.




Walkthrough 10-4: Validate messages

In this walkthrough, you modify the application to require a destination code be sent to it as a query
parameter and then use a validator to make sure a value is sent and to throw an exception if it is not.

You will:
e Require a destination code to be passed to the application as a query parameter.
e Use the Validation component to throw an exception if the query parameter is not set.

e Catch the exception in the global exception strategy and return an appropriate message.

@—®—@ —@—=

HTTP Set airline variable setCodeSubflow Validation Choice
GET v http://localhost:8081/flights Params I
Body Cookies Headers (3) Tests Status: 400 Bad Request
Pretty Raw Preview Text VvV =

1 You must pass the destination as a query parameter called code.

Require a destination code to be specified

Return to getFlightsFlow and locate the setCodeSubflow flow reference.
Locate the setCodeSubflow subflow and review the value set for the code flow variable.
Delete the ternary expression and instead just set the flow variable to the value of the code

query parameter.

#[message.inboundProperties. 'http.query.params'.code]

setCodeSubflow

rval

X

_

Set airport code

Message Flow Global Elements Configuration XML

z" Set airport code I:: Problems B Console  api APIkit Consoles (apdev-flights-ws)

© There are no errors.

General
Display Name:  Set airport code
Notes

Metadata Settings
Operation: ‘o) Set Variable
") Remove Variable
Name: code
Value: #[message.inboundProperties.'http.query.params'.code]
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Test the application

4. Run the project.
5. In Postman, make a request to http://localhost:8081/flights; you should get an incorrect

message that there are no flights to null.

GET Vv http://localhost:8081/flights Params “ Save Vv

Body Cookies Headers (3) Tests Status: 400 Bad Request  Time: 473 ms  Size: 366 B
Pretty Raw Preview Text Vv = Q
1 NO FLIGHTS to null
2 com.mulesoft.weave.mule.exception.WeaveExecutionException: Exception while executing:
3 payload orderBy $.price
4 A
5 Type mismatch for 'orderBy' operator
6 found :string, :function
7 required :object, :function or
8 required :array, :function.

6. Return to Anypoint Studio and stop the project.

Add a validator

7. Return to getFlightsFlow.
8. Drag out a Validation component from the Mule Palette and drop it after the setCodeSubflow

flow reference.

— ®)

getUnitedFlightsF|

@—-@—@-@-C - —O—0

1
HTTP Set airline variable setCodeSubflow Validation Choice _ ("EJ) Transform Logger
1
9

Message

etAmericanFlight
sFlow




Configure the validator

9. In the Validation properties view, set the validator to Is Not Empty.

10. Set the value to #[flowVars.code].

11. Set the message to You must pass the destination as a query parameter called code.
12. Set the Exception class to java.lang.lllegalArgumentException.

Note: If you do not set an exception type, it will default to be of type
org.mule.extension.validation.api.ValidationException.

{* validation lf_, Problems E Console api APIkit Consoles (apdev-flights-ws)

() There are no errors.

General Display Name: Validation
Notes Basic Settings
Configuration: C ge
Validator: Is Not Empty v
Results Settings
Message: You must pass the destination as a query parameter called code
Exception Class:  java.lang.lllegalArgumentException o ':J\

Validator Settings

Value: #[flowVars.code]

Test the application

13. Place a breakpoint on the setCodeSubflow flow reference.

14. Debug the project.

15. In Postman, make the same request to http://localhost:8081/flights.




16. In the Mule Debugger, step to the Validation component and look at the exception it throws.

i‘% Mule Debugger

Name Value Type
> (€] DataType SimpleDataType{type=org.mule.tran... org.mule.transformer.types.SimpleD...
Exception null
v [&] exceptionThrown org.mule.api.MessagingException: Y... org.mule.api.MessagingException

> €] cause java.lang.lllegalArgumentException:... java.lang.lllegalArgumentException
CAUSE_CAPTION Caused by: java.lang.String
causeRollback false java.lang.Boolean
detailMessage java.lang.lllegalArgumentException:... java.lang.String

> [&] EMPTY_THROWABLE_ARRAY [Ljava.lang.Throwable;@6baa3c41 java.lang.Throwable[]

java.lang.IllegalArgumentException: You must pass the destination as a query parameter
called code

v global v implementation

(@ —

HTTP Set airline variable

getunitet

Choice @ —

17. Step again; you should move into the Data unavailable catch exception strategy in global.xml.

Choice_Exception_Strategy

No flights - DW exception

O-®-Q)

Set Payload Property Logger

Data unavailable - all other exceptions
------- 1

O-®-0

1
:Set Payload! Property Logger

18. Step to the end of the application.

Add a catch exception strategy

19. Return to global.xml.

@ MuleSoft



20. Drag a Catch Exception Strategy form the Mule Palette and drop it in the choice exception
strategy.

Choice_Exception_Strategy

No flights — DW exception

O-®-Q)

Set Payload Property Logger

Data unavailable - all other exceptions

O-®-Q

Set Payload Property Logger

Catch Exception Strategy

21. In the Properties view for this catch strategy, set the display name to No destination code set.
22. Specify to execute this catch strategy when the exception is of type
java.util.lllegalArgumentException.

#[exception.causedBy(java.lang.IllegalArgumentException)]

(’) Catch Exception Strategy L'i Problems E Console api APIkit Consoles (apdev-flights-ws)

) There are no errors.

| General

Display Name: 'No destination code set
Notes

Settings
Configure conditional execution using an expression

Execute When: | #[exception.causedBy(java.lang.lllegalArgumentException)]

V| Enable Notifications

V! Log Exceptions




23. Add a Set Payload transformer to the catch strategy and set the value to the message property

of the exception.

No destination code set

Set Payload

Message Flow Global Elements Configuration XML

= Set Payload I;—_{ Problems [EJ Console api APIkit Consoles (apdev-flight

© There are no errors.

General
Display Name: Set Payload

Notes

Metadata Settings

#[exception.message]

24. Add a Property transformer and set a property with the name http.status and a value of 400.

25. Add a Logger component.

Set Payload Property Logger
No destination code set
1
®-0
1
Set Payload Property Logger

Message Flow Global Elements Configuration XML

I;—.: Problems E Console api APIkit Consoles (apdev-fli

E Property

) © There are no errors.

| General Copy Properties
Notes Name: http.status
Metadata Value: 400

26. Switch to the Configuration XML view.
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27. Move this catch exception strategy so it is the first strategy in the choice exception strategy.

v *global M implementation -
22
23 <choice-exception-strategy name="Choice_Exception_Strategy">
24 <catch-exception-strategy when="#[exception.causedBy(java.lang.IllegalArgumentEx
25 <set-payload value="#[exception.message]" doc:name="Set Payload"/>
26 <set-property propertyName="http.status" value="400" doc:name="Property"/>
27 <logger level="INFO" doc:name="Logger"/>
28 </catch-exception-strategy>
29= <catch-exception-strategy when="#[exception.causeMatches('com.mulesoft.weave.*").
30 <set-payload value="NO FLIGHTS to #[flowVars.code + '\n' + exception]" doc:i
31 <set-property propertyName="http.status" value="400" doc:name="Property"/>
32 <logger level="INFO" doc:name="Logger"/>
33 </catch-exception-strategy>
342 <catch-exception-strategy doc:name="Data unavailable &#8211; all other exceptions">
35 <set-payload value="DATA IS UNAVAILABLE. TRY LATER. #['\n' + exception] " doc:nai
36 <set-property propertyName="http.status" value="500" doc:name="Property"/>
37 <logger level="INFO" doc:name="Logger"/>
38 </catch-exception-strategy>
39
49 </choice-exception-strategy>

28. Return to the Message Flow view; the default catch exception strategy should now be at the
bottom.

Choice_Exception_Strategy

No destination code set

®-®-Q

Set Payload Property Logger

No flights - DW exception

O-®-Q

Set Payload Property Logger

Data unavailable - all other exceptions

O-®-Q)

Set Payload Property Logger

Test the application

29. Debug the project.
30. In Postman, make the same request to http://localhost:8081/flights.
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31. In the Mule Debugger, step past the Validation component into the exception strategy; this time,
you should move into the No destination code set strategy.

Choice_Exception_Strategy

No destination code set

Set Payload Property Logger

Data unavailable - all other exceptions

Set Payload Property Logger

32. Step to the end of the application.
33. In Postman, you should see the You must pass the destination as a code query parameter

message.
GET Vv http://localhost:8081/flights Params m Save Vv
Body Cookies Headers (3) Tests Status: 400 Bad Request ~ Time: 38182ms  Size: 167 B
Pretty Raw Preview Text Vv = [E] Q

1 You must pass the destination as a query parameter called code.

34. Return to Anypoint Studio, stop the project, and switch perspectives.

35. Close the project.




Module 11: Writing DataWeave
Transformations

Output Payload v =4 # | [F0 (/] | Preview

1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap

3 ::amespace i s 00 v £l flights : ArrayList

4 ype currency = :string {format: " . v [€] [0] : LinkedHashM

5 %type flight = :object {class: "com.mulesoft.training.Flight"} @[O](; ":_ et. as' Sta.p SFO
6 - estination : String

7

= flights: payload. 1istAl1FlightsResponse.*return map { © price : String 400.00
8 destination: $.destination, © planeType : String BOEING 737
9 price: $.price as :number as :currency, o departureDate : String Oct 20, 2015
10 planeType: upper ($.planeType replace /(Boing)/ with "Boeing"), o availableSeats : Integer 40
11= departureDate: $.departureDate as :date {format: "yyyy/MM/dd"} Unknown
12 as .:str‘lng {format: "MMM dd, yyyy"}, v [€] [1] : LinkedHashMap
13 availableSeats: $.emptySeats as :number, o destination : Strin LAX
14 //totalSeats: getNumSeats($.planeType) . o 9
15 totalSeats: lookup("getTotalSeatsFlow",{type: $.planeType}) © price : String 199.99
16 % © planeType : String BOEING 737

At the end of this module, you should be able to:

o Write DataWeave expressions for basic XML, JSON, and Java transformations.

o Store DataWeave transformations in external files.

o Write DataWeave transformations for complex data structures with repeated elements.
o Coerce and format strings, numbers, and dates.

e Use DataWeave operators.

e Define and use custom data types.

e Call MEL functions and Mule flows from Data\Weave transformations.
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Walkthrough 11-1: Write your First DataWeave transformation

In this walkthrough, you work with JSON data for a flight posted to a flow. You will:

o Create a new flow that receives POST requests.

o Write a DataWeave expression to transform the data to Java, XML, or JSON.
e Add sample data and use live preview.

e Save the transformation in an external file.

V¥ (% src/main/resources
|Z| flights-DEV.properties

130 <1 iums : :
158 <flow name="postFlightFlow"> {/}json_flIght_playground.dwl
159 <http:listener config-ref="HTTP_Listener_Configuration"” path="/flight. w Iog4j2.xm|
160 <dw: transform-message metadata:id="065c056f-dae2-4296-bdfd-4dd9a260bf
161 <dw:input-payload doc:sample="flights-example.json"/> v - . . .
162 <dw:set-payload resource="classpath:json_flight_playground.dwl"/> Tldersrisiion {/}json_flight_playground.dwl
163 </dw:transform-message> 1= %dw 1.0
164 <logger level="INFO" doc:name="Logger"/> 2 %output application/xml
165 </flow> 3 -
4 payload

Create a new flow

Return to implementation.xml.
Drag an HTTP connector from the Mule Palette to the bottom of the canvas.
Change the name of the new flow to postFlightFlow.

B

In the HTTP properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.
5. Set the path to /flights and the allowed methods to POST.

O HTTP Ii Problems & Console fﬁ Mule Debugger

) There are no errors.

General Basic Settings

Advanced Path: [flights
Notes Allowed Methods: POST
NMatadata

6. Add a Logger to the flow.

Add a DataWeave Transform Message component

7. Add a DataWeave Transform Message component before the Logger.
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8. Add a breakpoint to it.

postFlightFlow

@r—0—0

HTTP Transform Logger
Message

@

» Error handling

9. In the Transform Message properties view, locate the drop-down menu at the top of the view
that sets the output type; it should be set to Payload.

10. Beneath it, locate the directive that sets the output to application/java.

11. Delete the existing DataWeave expression (the curly braces) and set it to payload.

Output Payload v =4 # | [B0 OO Preview

1=%dw 1.0

2 %output application/java
3 -—-

4 payload

Post data to the flow

12. Open flight-example.json in src/test/resources.

13. Copy the code.

14. Debug the project.

15. In Postman, change the method to POST and remove any query parameters.

16. Add a request header called Content-Type and set it equal to application/json.

17. For the request body, select raw and paste the value you coped from flight-example.json.
18. Make the request to http://localhost:8081/flights.

POST Vv http://localhost:8081/flights Params m Save Vv

Authorization Headers (1) Body ® Pre-request Script Tests Cookies Code
form-data x-www-form-urlencoded @ raw binary  JSON (application/json) Vv
1-{

2 "airline": "United",

3 "flightCode": "ER38sd",

4 "fromAirportCode": "LAX",

5 "toAirportCode": "SFO",

6 "departureDate": "May 21, 2016",
7 "emptySeats": 0,

8 "totalSeats": 200,

9 "price": 199,

10 "planeType": "Boeing 737"
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19. In the Mule Debugger, you should see the payload has a mime-type of application/json and is of

type BufferInputStream.

%5 Mule Debugger B console [# Problems £ postFlightFlow

Name
> [€] DataType
Exception
> [e] Message
Message Processor

> [e] Payload (mimeType="application/json",...

Value

SimpleDataType{type=or...

null

Transform Message

org.glassfish.grizzly.utils....

Type
org.mule.transformer.types.SimpleDataType

org.mule.DefaultMuleMessage
com.mulesoft.weave.mule.WeaveMessa...
org.glassfish.grizzly.utils.BufferinputStream

20. Look at the inbound properties; you should see the content-type is set to application/json.

21. Step to the Logger; you should see the payload now has a mime-type of application/java and is

a LinkedHashMap.

ffr Mule Debugger

Name
» |E| Message

Message Processor
Vv [e] Payload (mimeType="applicat...
> [e]o
> [e]1
> [e] 2
> [e] 3
> (el 4
> [e]5
> [e]6
> [e]7
> [e] 8

22. Click the Resume button.

Value

Logger

size=9

airline=United
flightCode=ER38sd
fromAirportCode=LAX
toAirportCode=SFO
departureDate=May 21, 2016
emptySeats=0
totalSeats=200
price=199
planeType=Boeing 737

Change output data type to JSON

Type
org.mule.veraultmulieMessage

org.mule.api.processor.LoggerMess...
java.util.LinkedHashMap
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry
java.util.LinkedHashMap$Entry

23. In the Transform Message properties view, change the output directive to application/json.

24. Debug the project.

25. In Postman, post the same request to http://localhost:8081/flights.

26. In the Mule Debugger, step to the Logger; you should see the payload has a mime-type of

application/json and is a Weave ByteArraySeekableStream.

ﬁ Mule Debugger & console [;:. Problems m Mule Properties

Name
» [€] DataType
Exception
» [€] Message
Message Processor

Value

[+ Package Explorer

Type

SimpleDataType{type=com.mulesoft.weave.reader.Byt... org.mule.transformer.types.SimpleDataType

null

Logger

» [€] Payload (mimeType="application/json", encodin... {
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27. Step to the end of the application.

Change output data type to XML

28. In the Transform Message properties view, change the output directive to application/xml.
29. Debug the project.
30. In Postman, post the same request to http://localhost:8081/flights.

31. In the Mule Debugger, click Next processor; you should get an exception.
32. Look at the exceptionThrown; you should see there is a DataWeave error when trying to output
the second root.

fﬁ Mule Debugger

Name Value Type
> [e] DataType SimpleDataType{type=org.glassfish.... org.mule.transformer.types.SimpleD...
Exception null
> [&] exceptionThrown org.mule.api.MessagingException: T... org.mule.api.MessagingException
> [e] Message org.mule.DefaultMuleMessage
Message Processor Transform Message com.mulesoft.weave.mule.WeaveMe...

org.mule.api.MessagingException: Trying to output second root, <flightCode>
(javax.xml.stream.XMLStreamException).

v global v implementation flight-example.json

» Error handling

postFlightFlow

@—+®-+0

Logger

» Error handling

33. Click Resume.
34. Stop the project and switch to the Mule Design perspective.
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Add HTTP Listener output metadata

35. In the HTTP Listener Properties view, select Metadata and click the Add metadata button.
36. Select Output:Payload and click the Edit button.

35 HTTP I.': Problems [E) Console api APIkit Consoles (apdev-flights-ws)

) There are no errors.

General

Output: Payload 2 Unknown
Advanced v H
Notes Add metadata
Metadata

37. In the Select metadata type dialog box, click Add.

38. In the Create new type dialog box, set the type id to flight_json and click Create type.

39. In the Select metadata dialog box, set the type to JSON.

40. Select Example and browse to and select the flight-example.json file in src/test/resources.
41. In the Select metadata type dialog box, click Select.

Select metadata type

Choose metadata type from tree and click Select

oe Add 3 Delete 15 Refresh

Q Type  Json s

V Delta_Web_Service_Consumer
findFlight : Xm/<findFlight>
findFlightResponse : Xm/<findFligl
listAllFlights : Xm/<listAllFlights>
listAllFlightsResponse : Xm/<listAll

V¥ User Defined
Flight_pojo : Flight
flight_json : String
flights_json : List<Json>
united_flights_json : Json

A

Example C | src/test/resources/flight-example.json

airline : String
flightCode : String
fromAirportCode : String
toAirportCode : String
departureDate : String
emptySeats : Integer
totalSeats : Integer
price : Integer
planeType : String

| Wrap element in a collection

Close Select

42. In the Transform Message Properties view, you should now see metadata for the input.
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Preview sample data and sample output

43. In the transform section, change the output type from application/xml back to application/json.

44. Click the Preview button.

45. Click the Create required sample data to execute preview link.

46. Look at the input section; you should see a new tab called payload and it should contain the
sample data.

47. Click the Show Source With Trees button to the left of the Preview button.

48. Look at the preview section; you should see the sample output there of type JSON.

flight-example.json Q Output Payload v =4 / W (] O 3 | Preview
{ Unknown Define 1= %dw 1.0 {
"girline": "United" metadata 2 %output application/json "airline": "United",
"£1ightC a ", "ER38’d" 3 --- "flightCode": "ER38sd",
Lghtlode 1 sd » 4 payload "fromAirportCode": "LAX",

"fromAirportCode": "LAX",
"toAirportCode": "SF0",
"departureDate": "May 21, 2016",
"emptySeats": 0,
"totalSeats": 200,
"price": 199,
"planeType": "Boeing 737"

}

Context |payload &3

"toAirportCode": "SFO",
"departureDate": "May 21, 2016",
"emptySeats": 0,

"totalSeats": 200,

"price": 199,

"planeType": "Boeing 737"

Change the output type

49. In the transform section, change the output type from application/json to application/java.
50. Look at the preview section; you should see the sample output there is now a LinkedHashMap
object populated with the sample data.

flight-example.json Q Output Payload v =4 / W [E] O I | Preview
1 Unknown Define 1= %dw 1.0 ) ) ] Name Value
"girline”: "United" metadata 2 %output application/java v [€] root : LinkedHashMap
: ,
"flightCode": "ER38sd" 3 - o airline : String United
" . W oy oawn 4 payload . )
fromAirportCode": "LAX", o flightCode : String ER38sd
"toAirportCode": "SFO", o fromAirportCode : String  LAX
"departureDate": "May 21, 2016", o toAirportCode : String SFO
emptySeats”: 9, © departureDate : String May 21, 2016
|totalSeats": 200, o emptySeats : Integer 0
"price": 199, : fieg
"planeType": "Boeing 737" © totalSeats : Integer 200
} © price : Integer 199
© planeType : String Boeing 737
Context |payload &3

51. In the transform section, change the output type from application/java to application/xml.
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52. Locate the warning icons indicating that there is a problem.

Output Payload v =4 # 1 issue found

& 1e

2
3
4

%dw 1.0
%output application/xml

payload

53. Mouse over the icon located to the left of the code; you should see a message that there was an

exception trying to output the second root <flightCode>.

54. Click the icon above the code; a List of errors dialog box should open.

List of errors

Select an error to see details below

Name

Target

javax.xml.stream.XMLStreamException: Trying to output seco... Payload

javax.xml.stream.XMLStreamException: Trying to output second root, <flightCode>

OK

55. In the List of errors dialog box, click OK.

56. Change the output from application/xml to application/java for now.

Note:

You will learn how to successfully transform to XML in the next walkthrough.

Save the transformation in an external file

57. Switch the canvas to the Configuration XML view.

58. Locate and review the code for the DataWeave transformation.

148

149&

158
151
152
153=
154
155
156
157
158
159

</t Llow>
<flow name="postFlightFlow">
<http:listener config-ref="HTTP_Listener_Configuration" path="/flights" allowedM
<dw:transform-message metadata:id="5ded8al12-3d01-4c39-98f1-395a9ac25b31" doc:nam
<dw:input-payload doc:sample="flight-example.json"/>
<dw:set-payload><![CDATA[%dw 1.0
%output application/java
payload]]></dw:set-payload>
</dw:transform-message>
<logger level="INFO" doc:name="Logger"/>
</flow>

59. Switch back to the Message Flow view.
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60. In the Transform Message Properties view, click the Edit current target button (the pencil) above
the code.

Output Payload v = # [

1= %dw 1.0

2 %output application/java
3 -

4 payload

61. In the Selection dialog dialog box, change the source code selection from inline to file.

62. Set the file name to json_flight_playground.

Selection dialog

Please select your target

Output

<>

Payload

Source Code

" lInline (e File json_flight_playground

® Cancel OK

63. Click OK.

Locate and review the code

64. Switch to Configuration XML view.
65. Scroll down and look at the new code for the transformation in postFlightFlow.

148 </ T LOW>

149= <flow name="postFlightFlow">

158 <http:listener config-ref="HTTP_Listener_Configuration" path="/flights" allowe
151= <dw:transform-message metadata:id="5ded8a12-3d01-4c39-98f1-395a9ac25b31" doc:n
152 <dw:input-payload doc:sample="flight-example.json"/>

153 <dw:set-payload resource="classpath:json_flight_playground.dwl"/>

154 </dw:transform-message>

155 <logger level="INFO" doc:name="Logger"/>

156 </flow>
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66. In the Package Explorer, expand src/main/resources.

V¥ (* src/main/resources
=| flights-DEV.properties
{/}ison_flight_playground.dwl
X log4j2.xml

67. Open json_flight_playground.dwl.
68. Review and then close the file.

w implementation {/} json_flight_playground.dwl

1cfdw 1.0

2 %output application/java
3 -

4 payload

69. Return to Message Flow view in implementation.xml.
70. Save the file.




Walkthrough 11-2: Transform basic Java, JSON, and XML data
structures

In this walkthrough, you continue to work with the JSON flight data posted to the flow. You will:

o Write expressions to transform the JSON payload to various Java structures.
e Create a second transformation to store a transformation output in a flow variable.

e Write expressions to transform the JSON payload to various XML structures.

Output FlowVar-xml v = # B [F] 11/ | Preview

1=%dw 1.0 <?xml version='1.0" encoding="UTF-8'7>
2 %output application/xml <data>

3 --- <hub>MUA</hub>

4= data: { <flight airline="United">

5 hub: "MUA", <code>SF0</code>

=] flight @Cairline: payload.airline): { </flight>

7 code: payload.toAirportCode } </data>

i}

Write expressions to transform JSON to various Java structures

1. Return to the Transform Message Properties view in postFlightFlow.
2. Type a period after payload and select price from the pop-up menu.

1= %dw 1.0 Name Value

2 %output application/java | v [g]root: LinkedHashMar

3 --- o airline : String United

€ 4 payload. A flinhtCada - Ctrine ER38sd

!=airline : string
I= departureDate LAX
I=emptySeats SFO
I=flightCode May 21, 20
I=fromAirportCode 0
I=planeType 200
I= price 199
I'=toAirportCode Boeing 737
I=totalSeats

3. Look at the preview; you should see the output is an integer.

Output Payload v = # [ [(B0/[(10 1 | Preview

1= %dw 1.0 Name Value
'_J) -_—

4 payload.price
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4. Change the DataWeave expression to data: payload.price.

Output Payload v = # [ (B0 OJ 1 | Preview
1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
3 === o data: Integer 199

4 data: payload.price

5. Change the DataWeave expression to data: payload.

Output Payload v =4 # | [0 [ 1| | Preview
1=%dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
3 --- V [€] data : LinkedHashMap
4 data: payload o airline : String United
o flightCode : String ER38sd
o fromAirportCode : String  LAX
© toAirportCode : String SFO
o departureDate : String May 21, 2016
© emptySeats : Integer 0
o totalSeats : Integer 200
o price : Integer 199
o planeType : String Boeing 737

6. Change the DataWeave expression to data: {}.
7. Add a field called hub and set it to “MUA”".

Output Payload v = # | [0 |1 | Preview

1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
3 === V (€] data : LinkedHashMap

4=data: { e
. hub: "MUA" © hub : String MUA

6 3

8. Add a field called code and set it to the toAirportCode property of the payload.
9. Add a field called airline and set it to the airline property of the payload.

Output Payload v = # | [0 (IO ] | Preview
1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
3 ;_; . V [e] data : LinkedHashMap
4= data: .
o : MUA
5 hub: "MUA", h”: .s;””,g oro
6 code: payload.toAirportCode, © code: String _
7 airline: payload.airline o airline : String United
0}
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Create a second transformation with the same component
10. Click the Add new target button.

Output Payload v Ei s B

1=%dw 1.0 Add new target
2 %output application/java
2

11. In the Selection dialog dialog box, leave the output set to variable.
12. Set the variable name to xml.

Selection dialog

Please select your target

Output

Variable C Variable name | xml

Source Code

‘e lInline File

® Cancel OK

13. Click OK.
14. In the Transform Message properties view, click the drop-down menu button for the output; you
should see and can switch between the two transformations.

Output | FlowVar -xml v = # &

1% Payload
2 % kava

W

Write an expression to output data as XML

15. For the FlowVar — xml transformation, click the Preview button.

16. Set the DataWeave expression to payload.

17. Change the output type to application/xml; you should get an issue displayed.

18. Mouse over the warning icon and read the message; it should be the same one you saw in the
last walkthrough.

19. Change the DataWeave expression to data: payload.
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20. Look at the preview; you should now see XML.

Output FlowVar -xml v = # B

1=%dw 1.0

2 %output application/xml
'_J) RN

4 data: payload

(R0 T/ | Preview

<?xml version="1.0'"' encoding="UTF-8'7?>
<data>
<airline>United</airline>
<flightCode>ER38sd</flightCode>
<fromAirportCode>LAX</fromAirportCode>
<toAirportCode>SFO</toAirportCode>
<departureDate>May 21, 2016</departureDate>
<emptySeats>0</emptySeats>
<totalSeats>200</totalSeats>
<price>199</price>
<planeType>Boeing 737</planeType>
</data>

21. In the output section menu bar, click the drop-down arrow next to FlowVar — xml and select

Payload.

22. Copy the DataWeave expression.

23. Switch back to FlowVar — xml and replace the DataWeave expression with the one you just

copied.

Output FlowVar-xmlv = # B

1= %dw 1.0

2 %output application/xml
3 -—-—

4= data: {

5 hub: "MUA",

b

7

}

oo

(R0 [T 1 | Preview

<?xml version='1.0'"' encoding="UTF-8'?>
<data>
<hub>MUA</hub>
<code>SF0</code>
<airline>United</airline>

code: payload.toAirportCode, |</data>
airline: payload.airline

24. Modify the expression so the code and airline properties are child elements of a new element

called flight.

Output FlowVar-xml v = # &

(B0 (1|1 | Preview

1= %dw 1.0 <?xml version='1.0" encoding="UTF-8'7>
2 %output application/xml <data>

3 --- <hub>MUA</hub>

4=data: { <flight>

5 hub: "MUA", <code>SF0</code>

6= flight: { <airline>United</airline>

7 code: payload.toAirportCode, </flight>

8 airline: payload.airline </data>

9 }

10}
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25. Modify the expression so the airline is an attribute of the flight element.

Output FlowVar-xml v = # B (B0 (13| | Preview
1= %dw 1.0 <?xml version='1.0' encoding="UTF-8'7?>
2 %output application/xml <data>
3 --- <hub>MUA</hub>
4=data: { <flight airline="United">
5 hub: "MUA", <code>SF0</code>
6= flight @Cairline: payload.airline): { </flight>
7 code: payload.toAirportCode } </data>
‘01

Debug the application

26. Debug the project.
27. In Postman, post the same request to http://localhost:8081/flights.

28. In the Mule Debugger, step to the Logger; the payload should be a Java object and there should
be an xml flow variable.

— P m X
‘E’ Mule Properties L_._. Problems & Console % Mule Debugger 2 D ="’I 1 J @ @ = B8
Name Value Type Inbound Outbound Session  Record
» |&] Message org.mule.DetaultMule...
Message Proce... Logger org.mule.api.processo... Name Value . Type
v [€] Payload (mime... size =1 java.util.LinkedHashMap xml (mimeTyp... <?xml version='1.0"... java.lang.String
v[elo data={hub=MUA, cod... java.util.LinkedHashM...
key data java.lang.String <?xml version="1.0"' encoding='UTF-8'?>
v [€] value {hub=MUA, code=CLE... java.util.LinkedHashMap <daﬁa; MUA</hub
> [e]o hub=MUA java.util.LinkedHashM... :fl{i;ht :1’. rTi:e—"Delta'B
> [e]1 code=CLE java.util.LinkedHashM... <code>CLE</code>
> [e] 2 airline=Delta java.util.LinkedHashM... </flight>
size = 1 </data>

29. Stop the project and switch perspectives.




Walkthrough 11-3: Transform complex data structures with arrays

In this walkthrough, you work with JSON data for multiple flights posted to a flow. You will:

e Create a new flow that receives POST requests of a JSON array of objects.

e Transform a JSON array of objects to Java.

Output Payload v = # [

1= %dw 1.0

2 %output application/java
3 -

4= payload map {

flight: $$%,
'flight$$': $

~N o uv

oo

Create a new flow

Return to implementation.xml.

WD =

HTTP_Listener_Configuration.

[B0 [T/ | Preview

Name Value
v % root : ArrayList
Vv [€] [0] : LinkedHashMap

o flight: Integer 0
v [€] flightO : LinkedHashMap
o airline : String United
o flightCode : String ER38sd

o fromAirportCode : String LAX
© toAirportCode : String SFO
© departureDate : String May 21, 2016

© emptySeats : Integer ]
o totalSeats : Integer 200
© price : Integer 199
o planeType : String Boeing 737
v [€] [1] : LinkedHashMap
o flight: Integer 1

Drag out an HTTP connector to the bottom of the canvas.
Change the flow name to postMultipleFlightsFlow
In the HTTP Properties view, set the connector configuration to the existing

5. Set the path to /multipleflights and set the allowed methods to POST.

& HTTP If_. Problems E Console ’g& Mule Debugger

) There are no errors.

General
Advanced Path:

Notes

) Mulesoft

Basic Settings

Jmultipleflights

Allowed Methods: POST



Transform the payload to Java

6. Add a Transform Message component and a Logger to the flow.

postMultipleFlightsFlow

®@—w—0

HTTP Transform Logger
Message

@

» Error handling

7. In the Transform Message properties view, set the DataWeave expression to payload.
8. Click the Preview button.

Add HTTP Listener output metadata

9. Inthe HTTP Listener Properties view, select Metadata and click the Add metadata button.
10. Select Output:Payload and click the Edit button.

11. In the Select metadata type dialog box, select flights_json and click Select.

12. In the Select metadata type dialog box, click Select.

Select metadata type A

Choose metadata type from tree and click Select

oo Add 3§ Delete w7 Refresh

Q Type  Json c

V Delta_Web_Service_Consumer
findFlight : Xm/<findFlight>
findFlightResponse : Xm/<findFli
listAllFlights : Xm/<listAllFlights:
listAllFlightsResponse : Xm/<list.

V User Defined
Flight_pojo : Flight
flight_json : Json
flights_json : List<Json>
united_flights_json : Json

Example o} ‘src/test/resources/flights-example.j

airline : String
flightCode : String
fromAirportCode : String
toAirportCode : String
departureDate : String
emptySeats : Integer
totalSeats : Integer

price : Integer

planeType : String

| Wrap element in a collection

Close Select

13. In the Transform Message Properties view, you should now see metadata for the input.

@ MuleSoft




Preview sample data and sample output

14. In the preview section, click the Create required sample data to execute preview link.
15. Look at the preview section; the sample output should be an ArrayList of LinkedHashMaps.

4 Transform Message I:-.. Problems & Console #Mule Debugger Cﬁ g @ = O
G= flights-example.json Q Output Payload v = # [ [B] [ I | Preview
[ Define 1=%dw 1.0 Name Value
{ metadata 2 %output application/java V%root:ArrayList
"girline": "United", j -;-1oad Vv [€] [0] : LinkedHashMap
"flightCode": "ER38sd", pay o airline : String United
"fromAirportCode": "LAX", o flightCode : String ER38sd
"toAirportCode": "SFO", o fromAirportCode : String LAX
”dep:r’;uriDgteo: May 21, 2016", © toAirportCode : String SFO
cmpryseats 2, o departureDate : Stri May 21, 2016
"totalSeats": 200, o epatr;ret a.j"t nna oay !
"price": 199, emptySeats : Integer
"planeType": "Boeing 737" o totalSeats : Integer 200
3, © price : Integer 199
{ © planeType : String Boeing 737
Vv [€] [1]: LinkedHashMap
Context | payload X o airline : String Delta

Return values for the first object in the collection

16. Change the DataWeave expression to payload[0]; in the preview section, you should see one
LinkedHashMap object.

17. Change the DataWeave expression to payload[0].price; in the preview section, you should get
199, the first price value.

18. Change the DataWeave expression to payload[0].*price; in the preview section, you should see
an ArrayList with one integer value of 199 - the first price value.

Output Payload v = # [ (B0 (I 1) | Preview
1= %dw 1.0 Name Value
2 %Output application/java V%root :ArrayList
3 - . © [0]: Integer 199
4 payload[@].*price

Return collections of values

19. Change the DataWeave expression to return a collection of all the prices; in the preview section,
you should see two prices in an ArrayList.

Output Payload v = # [(E0 (11| | Preview
1=%dw 1.0 Name Value
2 %Output application/java v%root : ArrayList
3 - o [0]: Integer 199

4 payload.*price

) Mulesoft

© [1]: Integer 450




20. Change the DataWeave expression to payload.price; you should get the same result.
21. Change the DataWeave expression to return a collection of prices and available seats; in the
preview section, you should see an ArrayList with two ArrayLists.

[payload.price, payload.emptySeats]

Output Payload v = # | (B0 [ ] | Preview

1=%dw 1.0 Name Value
2 %output application/java V%root:ArrayList

3 =" . V%[O] : ArrayList

4 [payload.price, payload.emptySeats] o [0]:/nteger 199
2 o [1]:/nteger 450

V%[H : ArrayList
© [0]: Integer 0
© [1]:Integer 24

Use the map operator to return object collections with different data structures

22. Change the DataWeave expression to payload map $; in the preview section, you should see
two ArrayList of two LinkedHashMaps again.

Output Payload v = # [ (B0 (O | Preview

1=%dw 1.0 Name Value
2 %output application/java V%root:ArrayList
3 --- » [€] [0] : LinkedHashMap
4 payload map $ Vv (€] [1]: LinkedHashMap
3 o airline : String Delta
o flightCode : String ER0945
o fromAirportCode : String PDX
© toAirportCode : String CLE
© departureDate : String  June 1, 2016
© emptySeats : Integer 24
© totalSeats : Integer 350
© price : Integer 450
© planeType : String Boeing 747

23. Change the DataWeave expression to set a property called flight for each object that is equal to

its index value in the collection.

Output Payload v = #° [ (B0 (1| | Preview

1= %dw 1.0 Name Value
2 %output application/java v%root : ArrayList

3 --- ; V (€] [0] : LinkedHashMap

4= payload map { o flight : Integer 0

5 flight: $$ .

c 3 V (€] [1]: LinkedHashMap

- o flight: Integer 1

) Mulesoft



24. Change the DataWeave expression to create a property called destination for each object that is
equal to the value of the toAirportCode field in the payload collection.

Output Payload v = # [ [(F0 |1 | Preview

1= %dw 1.0 Name Value
2 %Output appl‘i.cat'i.on/java v%root . ArrayList
3 '"1 J V [€] [0] : LinkedHashMap
:--pay iﬁig:z? §$ o flight : Integer 0

. ’ . . .
6 destination: $.toAirportCode © destination : String SFO
73 V [€] [1]: LinkedHashMap
8 o flight: Integer 1

o destination : String CLE

25. Change the DataWeave expression to dynamically add each of the properties present on the
payload objects.

Output Payload v = # [ (R0 (I /) | Preview
1=%dw 1.0 Name Value
2 %output application/java V%root : ArrayList
3 --- v [e] [0] : LinkedHashMap
:_‘ payl?ifg:g? §$ o flight : Integer 0
e $$): $ ’ V [€] 0: LinkedHashMap
! o airline : String United
8 o flightCode : String ER38sd
o fromAirportCode : String LAX
© toAirportCode : String SFO
© departureDate : String May 21, 2016
© emptySeats : Integer 0]
© totalSeats : Integer 200
o price : Integer 199
o planeType : String Boeing 737
Vv [€] [1] : LinkedHashMap
o flight : Integer 1




26. Change the DataWeave expression so the name of each object is flight+index and you get
flightO, flight1, and flight2.

Output Payload v = # [ [E0 (I ] | Preview
1= %dw 1.0 Name Value
2 %output application/java V%root:ArrayList
3 === v (€] [0] : LinkedHashMap
g“payl‘;ﬁg:‘z? §$ o flight : Integer 0
p 'flight$s$" ’ $ v [€] flightO : LinkedHashMap
! © airline : String United
8 o flightCode : String ER38sd
o fromAirportCode : String LAX
© toAirportCode : String SFO
© departureDate : String May 21, 2016
© emptySeats : Integer 0
o totalSeats : Integer 200
o price : Integer 199
o planeType : String Boeing 737
Vv (€] [1] : LinkedHashMap
o flight : Integer 1

Note: If you want to test the application, change the output type to application/json and then in
Postman, change the request URL to http://localhost:8081/multipleflights and replace the
request body with JSON from the flights-example.json file, .

Change the expression to output XML

27. Change the DataWeave expression output type from application/java to application/xml; you
should get an issue displayed.

28. Change the DataWeave expression to create a root node called flights; you should still get an

issue.
Output Payload v = # [ 1 issue found (B0 11/ | Preview
1=%dw 1.0 Name Value
2 %output application/xml v €K root : ArrayList
3 - V (€] [0] : LinkedHashMap
& 4= flights: payload map { o flight : Integer 0
5 flight: $$, S
e "Flight$$': $ v [e] flightO : LinkedHashMap
71 © airline : String United
- e EllnlENAAA  Cdrlmn CN20A~A

) Mulesoft



29. Look at the error message.

List of errors

Select an error to see details below

Name Target
Cannot coerce a :array to a :object Payload

OK



Walkthrough 11-4: Transform to and from XML with repeated
elements

In this walkthrough, you continue to work with the JSON data for multiple flights posted to the flow. You
will:

e Transform a JSON array of objects to XML.

o Transform XML with repeated elements to Java.

& Transform Message L:t Problems EConsole #Mule Debugger Cﬂ LE{J =8
G= flights-example.xml Output Payload v =4 # [ M/ 1 | Preview
s . I 1 %dw 1.0 <?xml version='1.0" encoding="UTF-8'7?>
::i:;::;ﬂlhilt;g‘gjsfiesponse i 2 %output application/xml <flights>
soap. training.mulesoft.com/"> 3 %namespace Siligie
+ {rlineName="Uni ted" 4 --- <dest>SF0</dest>
<re :Egdgll';l;;é?/"e_ nited’> 5= flights: {(payload. 1istAllFlightsResponse.*return map { <price>400.0</price>
6= flight: { </flight>
jzdz;zdizg:::reDate>2015/10/20</ 7 dest: $.destination, <flight>
P v d t? i SFO</ 8 price: $.price <dest>LAX</dest>
) <destination>SF0< 9 3 <price>199.99</price>
destination><emptySeats>40</emptySeats> .
N L 10 } </flight>
<origin>MUA</origin> A
laneType>Boing 737</planeType; 1% <l
<pranelype>soing r3/</planelype> 12 <dest>PDX</dest>
<price>400.0</vrice> 5 q
13 <price>283.0</price>
Context |payload &2 </flight>
~F14inhés

Transform the JSON array of objects to XML

Return to the Transform Message Properties view in postMultipleFlightsFlow.
2. Change the expression to map each item in the input array to an XML element.

flights: {(payload map {
flight: $$,
"flight$$':$

)}

3. Look at the preview; the JSON should be transformed to XML successfully.

Output Payload v =4 /# [ [F0 D1/ | Preview

1= %dw 1.0 <?xml version='1.0' encoding="UTF-8'7?>
2 %output application/xml <flights>
3 --- <flight>0</flight>
4= flights: {(payload map { <flight@>
flight: $$%, <airline>United</airline>
'flight$$': $ <flightCode>ER38sd</flightCode>
} <fromAirportCode>LAX</fromAirportCode>
)3 <toAirportCode>SFO</toAirportCode>
<departureDate>May 21, 2016</departureDate>
<emptySeats>0</emptySeats>
<totalSeats>200</totalSeats>
<price>199</price>
<planeType>Boeing 737</planeType>
</flight@>
<flight>1</flight>
<flightl>
<airline>Delta</airline>

~ o wn

[
= W0 oo
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4. Remove the flight property.

5. Modify the expression so the flights object has a single property called flight.

Output Payload v =4 # [ [0 [1/1| | Preview
1= %dw 1.0 <?xml version='1.0" encoding="UTF-8'?>
2 %output application/xml <flights>
3 --- <flight>
4= flights: {(payload map { <airline>United</airline>
5 flight: $ <flightCode>ER38sd</flightCode>
6 } <fromAirportCode>LAX</fromAirportCode>
7 )% <toAirportCode>SFO</toAirportCode>

o oo

<departureDate>May 21, 2016</departureDate>
<emptySeats>0</emptySeats>
<totalSeats>200</totalSeats>
<price>199</price>
<planeType>Boeing 737</planeType>

</flight>

<flight>
<airline>Delta</airline>

Change the HTTP Listener output metadata to XML

6.

10.

11

In the input section, click the x on the payload tab.

Context | payload &

{

"planeType": "Boeing 737"

"airline": "Delta",
"flightCode": "ER@945",

In the Close Sample Data dialog box, click Close tab and Keep file.

In the input section, right-click Payload: List<Json> and select Clear Metadata.

In the HTTP Listener Properties view, select Metadata and click the Edit button.

In the Select metadata type dialog box, click Add.

. In the Create new type dialog box, set the type id to flights_xml and click Create type.
12.

In the Select metadata dialog box, set the type to XML.




13. Select Example and browse to and select the flights-example.xml file in src/test/resources.

Select metadata type

Choose metadata type from tree and click Select

i Add 3§ Delete 1 Refresh

[Q Type  Xml ¢

'V Delta_Web_Service_Consumer
findFlight : Xm/<findFlight>
findFlightResponse : Xm/<findFligl
listAllFlights : Xm/<listAllFlights>
listAlIFlightsResponse : Xm/<listAll Root Element Name

¥V User Defined
Flight_pojo : Flight
flight_json : Json
flights_json : List<Json>
flights_xml : String
united_flights_json : Json

A

Example < ‘ src/test/resources/flights-example.xml ‘

listAllFlightsResponse (http://soap.training.r &

Vreturn : List<Xml<listAllFlightsResponse>>
code : String
departureDate : String
destination : String
emptySeats : Integer
origin : String
planeType : String
price : Double [\
@airlineName : String

Configure xsd schema generator library

| Wrap element in a collection

Close Select

14. In the Select metadata type dialog box, click Select.
15. In the Transform Message Properties view, you should now see metadata for the input.

Preview sample data and sample output

16. In the preview section, click the Create required sample data to execute preview link.
17. Look at the XML sample payload in the input section.

% Transform Message I?_.;' Problems & Console # Mule Debugger

G= flights-example.xml

<ns2:1istAllFlightsResponse xmlns:ns2="http://soap.training.mulesoft.com/">
<return airlineName="United">
<code>A1B2C3</code><departureDate>2015/10/20</departureDate>
<destination>SFO</destination><emptySeats>40</emptySeats>
<origin>MUA</origin>
<planeType>Boing 737</planeType>
<price>400.0</price>

</return>
<return airlineName="Delta">
<code>A1B2C4</code>

<departureDate>2015/10/21</departureDate><destination>LAX</
destination><emptvSeats>10</emptvSeats>

Context |payload 2%

) Mulesoft




18. Review the transformation expression.

19. Look at the preview section; you should see all the flights are children of the flight element.

Output Payload v = # |

1= %dw 1.0

2 %output application/xml
3 -—-

4= flights: {(payload map {
flight: $

}

~

O}

W oo

[M1 |0 3 | Preview

<?xml version='1.0'" encoding="UTF-8'?>
<flights>
<flight>
<return airlineName="United">
<code>A1B2(C3</code>
<departureDate>2015/10/20</departureDate>
<destination>SF0</destination>
<emptySeats>40</emptySeats>
<origin>MUA</origin>
<planeType>Boing 737</planeType>
<price>400.0</price>
</return>
<return airlineName="Delta">
<code>A1B2(C4</code>

Change the return structure of the XML

20. Change the DataWeave expression to loop over the listAllFlightsResponse element of the

payload; you should see the flights are now correctly transformed.

Output Payload v = # |

1=%dw 1.0
2 %output application/xml
3 %namespace

4
5= flights: {(payload.

6 flight: $
7 }

&)}

9

18

listAllFlightsResponse map {

[F] O | Preview

<?xml version='1.0' encoding="UTF-8'?>
<flights>
<flight>
<code>A1B2C3</code>
<departureDate>2015/10/20</departureDate>
<destination>SF0</destination>
<emptySeats>40</emptySeats>
<origin>MUA</origin>
<planeType>Boing 737</planeType>
<price>400.0</price>
</flight>
<flight>

<code>A1B2C4</code>
edenartiireNntes?MW18/10/21 «/denartiireNates

21. Change the DataWeave expression to loop over the payload.listAllFlightsResponse.return

element.

Output Payload v =4 #

[F0 I3/ | Preview

1= %dw 1.0 <?xml version='1.0' encoding='UTF-8'?>
2 %output application/xml <flights>

3 %¥namespace <flight>A1B2C3</flight>

4 --- <flight>2015/10/20</flight>

5= flights: {(payload. listAllFlightsResponse.return map <flight>SFO</flight>

6 flight: $ <flight>40</flight>

7 } <flight>MUA</flight>

& D} <flight>Boing 737</flight>

9 <flight>400.0</flight>

10 </flights>

) Mulesoft




Output Payload v =4 # [

1= %dw 1.0

2 %output application/xml
3 %namespace

4 -

5= flights: {(payload. listAllFlightsResponse.*return map {

6 flight: $
7 }

g )3

9

10

map to the corresponding destination and price input values.

Output Payload v =4 # [

1=%dw 1.0
2 %output application/xml
3 %namespace

4 -
5= flights: {(payload. listAllFlightsResponse.*return map {
6= flight: {
7 dest: $.destination,
8 price: $.price
9 }
18 }
11 D%
12

22. Change the DataWeave expression use * to loop over the XML repeated return elements.

[RI [T/ | Preview

<?xml version="1.0' encoding="UTF-8'7?>
<flights>
<flight>
<code>A1B2(C3</code>
<departureDate>2015/10/20</departureDate>
<destination>SFO0</destination>
<emptySeats>40</emptySeats>
<origin>MUA</origin>
<planeType>Boing 737</planeType>
<price>400.0</price>
</flight>
<flight>
<code>A1B2C4</code>

23. Change the DataWeave expression to return flight elements with dest and price elements that

[F0/1|J | Preview

<?xml version='1.0" encoding="UTF-8'7?>
<flights>
<flight>
<dest>SF0</dest>
<price>400.0</price>
</flight>
<flight>
<dest>LAX</dest>
<price>199.99</price>
</flight>
<flight>
<dest>PDX</dest>

Note: If you want to test the application with Postman, be sure to change the content-type
header to application/XML and replace the request body with XML from the flights-example.xml|
file.

Change the transformation to return Java

24. Change the output type from application/xml to application/java.
25. Look at the preview; you should see flights is a LinkedHasMap with one flight property.

Output Payload v = / 0 (] O J  Preview

16 %dw 1.0 re—
2 %output application/java ¥ [€] root : LinkedHashMap

5= flights: {(payload. listAllFlightsResponse.*return map { V[:]ﬂ@ht:LmkeQHashMap
6= flight: { o dest : String

7 dest: $.destination, © price : String

8 price: $.price

9 }
19 }
11 )}
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26. In the DataWeave expression, remove the {( }) around the map expression.

27. Change the DataWeave expression to remove the flight property.

28. Look at the preview; you should see flights is an ArryaList with five LinkedHashMaps.

Output Payload v = / 0

1©%dw 1.0
2 %output application/java
3 %¥namespace

5= flights: payload. listAllFlightsResponse.*return map {

4 -

6 dest: $.destination,
7 price: $.price|

8 }

[0 OJ 3 | Preview

Name Value
¥ [€] root : LinkedHashMap
V%flights : ArrayList
¥ [e] [0] : LinkedHashMap
o dest : String SFO
o price : String 400.0
¥ (€] [1) : LinkedHashMap

© dest: String LAX




Walkthrough 11-5: Coerce and format strings, numbers, and dates

In this walkthrough, you continue to work with the XML flights data posted to the flow. You will:

o Explore the DataWeave documentation.
e Coerce data types.

e Format strings, numbers, and dates.

Output Payload v = # [ [FJ (11| | Preview
1=%dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
i ¥namespace v £k flights : ArrayList
5= flights: payload. listAllFlightsResponse.*return map { v el :Llnkedl-{ashMap
6 dest: $.destination, © dest: String SFO
7 price: $.price as :number as :string {format: "###.00"}, o price : String 400.00
8 plane: upper $_p'|_aneType, o plane : String BOING 737
9= date: $.departureDate as :date {format: "yyyy/MM/dd"} o date : String Oct 20, 2015
10 as :string {format: "MMM dd, yyyy"} v [€] [1] : LinkedHashMap
11} o dest : String LAX
_12 © price : String 199.99
ii © plane : String BOING 737
o date : String Oct 21, 2015

Browse DataWeave reference documentation

1. In the main menu bar in Anypoint Studio, select Help > What’s new in Anypoint Studio?
2. In the Anypoint Studio dialog box, click the detailed release notes link; a new web browser
window should open.
Anypoint Studio

Welcome to Anypoint Studio 6.3.0 Release!

Check the latest changes and improvements

These are the changes for 6.3.0 Release

This release includes several new capabilities:

* Support for integrating with the new API Designer in Design Center. Users can quickly
import their APl designs in the new project dialogue and via the project menu.

* Ability to publish Maven projects to Exchange to be stored as an example or template.

* An improved way to manage your accounts and navigate business groups for any time you
need to connect to the Anypoint Platform.

Read the detailed release notes

@ MuleSoft

OK




3. In the left-side navigation, navigate to Mule Runtime > Reference > DataWeave > Operators.

@ MuleSoft Platform  Re ¢ Commu Champions

Q search the docs <l Nav @ EditonGitHub % % % % % Mule User Guide Version 3.8 (Latest) Vv

> Anypoint Connectors

Mule Runtime / Reference / DataWeave /
v DataWeave
In this topic:

DataWeave Quickstart

s DataWeave Operators wap

Language Introduction

Map Object
selectors In DataWeave you can carry out many different operations on the elements of a
DataWeave transform. This document serves as a reference for all of the available Pluck
I Operators operators in the DataWeave language. See all operators sorted by type ilt
er
Types * For an introduction to the essentials of the language, see DataWeave Language Intro Remove
Formats . . " A
* For information on DataWeave's accepted types, see DataWeave Types Remove by Matching
Memory Management . Key and Value
* For anindex of all available operators, categorized by the types you need to supply as
DataWeave Examples parameters, see DataWeave Operators Sorted by Type. AND
DataWeave XML  See Functions and Lambdas to learn how to create your own DataWeave functions. OR
Reference
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Flat File Schemas
Concat
DataWeave Migrator Tool Check the Precedence Table to see the order in which DataWeave
expressions are compiled. Contains

> Transformers
Type Coercion using as

4. In the right-side navigation, click the Type Coercion using as link.

5. Scroll the page and browse the examples and documentation.

) DataWeave Operators [/ Mule' X MuleSoft

& C | & https://docs.mulesoft.com/mule-user-guide/v/3.8/dataweave-operators#type-coercion-using-code-as-code w

Q Ssearch the docs <l Nav @ EditonGitHub % % % % % Mule User Guide Version 3.8 (Latest) v

Type Coercion using

as

Coerce to date

(":string’, type')/(:number’, type’) = "date Type Of
Date types can be coerced from string or number. ot
atten
Any format pattern accepted by DateTimeFormatter is allowed.
Size Of
Array Pus
Transform ST TS Array Push
1 S%dw 1.0 Remove from Array
2 Ssoutput application/json
3| — Remove Matching
4 { fr
. rom Array
5 a: 1436287232 as :datetime,
6 b: "2015-10-07 16:40:32.000" as :localdatetime {format: "yyyy-MM-dd HH:mm:s
71 Average of Array
Reduce

6. In the right-side navigation, click the Type Coercion using as link again.
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7. In the page, locate and click the type coercion table link.

) DataWeave Operators /[ Mule® X MuleSoft

& C ‘ @ https://docs.mulesoft.com/mule-user-guide/v/3.8/dataweave-operators#type-coercion-using-code-as-code Yo

Q search the d <l Nav @ EditonGitHub % % % % % Mule User Guide Version ~ 3.8 (Latest) v

Type Coercion using

Type Coercion using as

as
Coerce the given value to the specified type. Type Of
Flatten
DataWeave by default attempts to convert the type of a value before failing, so Size Of
using this operator to convert is sometimes not required but still recommended.
Array Push

Remove from Array

Check the type coercion table to see what conversions between what types are
allowed in DataWeave.

Remove Matching
from Array

Average of Array

8. Browse the type coercion table.

) DataWeave Value Types [/ Mu' X MuleSoft

& (¢ ‘ & https://docs.mulesoft.com/mule-user-guide/v/3.8/dataweave-types#type-coercion-table *

Q search the docs <INav @ EditonGitHub % % % % % Mule User Guide Version 3.8 (Latest) Vv

Type Coercion Table In this topic:
In DataWeave, types can be coerced from one type to other using the AS Operator. This table shows Array
the possible combinations and the properties from the schema that are used in the transformation.
Object
String
When you provide an operator with properties that don't match the expected
types, DataWeave automatically attempts to coerce the provided property to the Number
required type.
Boolean
Dates
Source Target Property
Regular Expression
:object :array 1
Iterators
‘range :array
Custom Types
:number :binary
Functions and
:string :binary Lambdas
string ‘boolean Operators Sorted by

Type
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Format a string

9. Return to Anypoint Studio.

10. In the Anypoint Studio dialog box, click OK.

11. Navigate to the Transform Message Properties view for the transformation in
postMultipleFlightsFlow.

12. Change the DataWeave expression to return objects that also have a property called plane
equal to the value of the input planeType values.

13. Use the upper operator to return the value in uppercase.

plane: upper $.planeType

14. Look at the preview; you should see the uppercase plane fields.

Output Payload v =4 # [F0 13/ | Preview
1= %dw 1.0 Name Value
2 %output application/java V [€] root : LinkedHashMap
j %namespace V%flights : ArrayList
5= flights: payload. listAllFlightsResponse.*return map { v [Eltor: Lmkedl-{ashMap
6 dest: $.destination, © dest: String SFO
7 price: $.price, © price : String 400.0
8 plane: upper $.planeType © plane : String BOING 737
9 } v [€] [1] : LinkedHashMap
18 o dest : String LAX

Coerce a string to a number

15. In the preview, look at the data type of the prices; you should see that they are strings.
16. Change the DataWeave expression to use the as operator to return the prices as numbers.

price: $.price as :number,

17. Look at the preview; you should see the prices are now either Integer or Double objects.

Output Payload v = # [ (B0 (/| | Preview
1= %dw 1.0 Name Value
2 %output application/java v [€] root : LinkedHashMap
j %namespace v £k flights : ArrayList
5= flights: payload. listAllFlightsResponse.*return map { v [elor: Lmkedl—{ashMap
6 dest: $.destination, © dest: String SFO
7 price: $.price as :number, o price : Integer 400
8 plane: upper $.planeType © plane : String BOING 737
9 3 Vv (€] [1]: LinkedHashMap
10 o dest: String LAX
11 o price : Double 199.99
he o plane : String BOING 737
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Coerce a

string to a specific type of number object

18. Change the DataWeave expression to use the class metadata key to coerce the prices to

java.

lang.Double objects.

price: $.price as :number {class:"java.lang.Double"},

19. Look at the preview; you should see the prices are now all Double objects.

Output Payload v = # [

l._
2
3
4
5._‘

=~

0o oo

18

12

Format a

%dw 1.0
%output application/java
¥namespace

flights: payload. listAllFlightsResponse.*return map {
dest: $.destination,
price: $.price as :number {class:"java.lang.Double"},
plane: upper $.planeType

number

(R0 O3/ | Preview

Name
V [€] root : LinkedHashMap
v %flights : ArrayList
Vv (€] [0] : LinkedHashMap
o dest : String
© price : Double
© plane : String
v [e] [1]: LinkedHashMap
o dest: String
© price : Double

Value

SFO
400.0
BOING 737

LAX
199.99

20. Use the format schema property in the DataWeave expression to format the prices to zero

decimal places.

21. Remove the coercion to a java.lang.Double.

price: $.price as :number as :string {format:

22. Look at the preview; the prices should now be formatted.

Output Payload v = # [

1=

2
3
4

5=

b

e
Ve ® W e

%dw 1.0

%output application/java

%namespace

flights: payload. listAllFlightsResponse.*return map {

dest: $.destination,
price: $.price as :number as :string {format: "###"},
plane: upper $.planeType

e

Il###ll },

[F0 DI/ | Preview

Name
V [€] root : LinkedHashMap
V%flights : ArrayList
v [€] [0] : LinkedHashMap
o dest: String
© price : String
o plane : String
v [€] [1] : LinkedHashMap
o dest: String
© price : String

23. Change the DataWeave expression to format the prices to two decimal places.

price: $.price as :number as :string {format: "#it#. ##t"},

) Mulesoft

Value

SFO
400
BOING 737

LAX
200




24. Look at the preview; the prices should be formatted differently.

Output Payload v = # [

1= %dw 1.0
2 %output application/java
3 %namespace

4 ---

5= flights: payload. listAllFlightsResponse.*return map {

i dest: $.destination,

7 price: $.price as :number as :string {format: "###.##"},
8 plane: upper $.planeType

9}

18

11

[F] O/ | Preview

Name Value
¥ [€] root : LinkedHashMap
V%flights : ArrayList
V [€] [0] : LinkedHashMap

o dest : String SFO

o price : String 400

© plane : String BOING 737
V [€] [1] : LinkedHashMap

o dest : String LAX

© price : String 199.99

25. Change the DataWeave expression to format the prices to two minimal decimal places.

price: $.price as :number as :string {format: "###.00"},

26. Look at the preview; all the prices should be formatted to two decimal places.

Output Payload v = #

1=%dw 1.0
2 %output application/java
3 %namespace

4 -_—

5= flights: payload. listAllFlightsResponse.*return map {

6 dest: $.destination,

7 price: $.price as :number as :string {format: "###.00"},
8 plane: upper $.planeType

9 3

18

11

12

(B0 41 /1| | Preview

Name Value
V [€] root : LinkedHashMap
v %flights : ArrayList
¥ [€] [0] : LinkedHashMap

o dest : String SFO

© price : String 400.00

© plane : String BOING 737
Vv (€] [1] : LinkedHashMap

o dest : String LAX

o price : String 199.99

Note: If you are not a Java programmer, you may want to look at the Java documentation for the

DecimalFormatter class to review documentation on patterns.

https://docs.oracle.com/javase/8/docs/api/java/text/DecimalFormat.html

Coerce a string to a date

27. Add a date field to the return object.

date: $.departureDate
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28. Look at the preview; you should see the date property is a String.

Output Payload v = # [ w0 o/l | preview
1=%dw 1.0 Name Value

2 %output application/java ¥ [€] root : LinkedHashMap

j %namespace v £k flights : ArrayList

5= flights: payload. listAllFlightsResponse.*return map { MC [0]:L1nkedﬁ{ashMap

3 dest: $.destination, © dest: String SFO

7 price: $.price as :number as :string {format: "###.00"}, o price : String 400.00

8 plane: upper $.planeType, © plane : String BOING 737

9 date: $.departureDate o date : String 2015/10/20
10} v [€] [1] : LinkedHashMap

29. Change the DataWeave expression to use the as operator to convert departureDate to a date
object; you should get an exception.

date: $.departureDate as :date

30. Look at the exception.

List of errors

Select an error to see details below

Name Target
Cannot coerce a :string to a :date Payload

OK

31. Look at the format of the dates in the preview.
32. Change the DataWeave expression to use the format schema property to specify the pattern of
the input date strings.

date: $.departureDate as :date {format: "yyyy/MM/dd"}

Note: If you are not a Java programmer, you may want to look at the Java documentation for the
DateTimeFormatter class to review documentation on pattern letters.
https://docs.oracle.com/javase/8/docs/api/java/time/format/Date TimeFormatter.html
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33. Look at the preview; you should see date is now a Date object.

Output Payload v = # 1 [F] I/ | Preview
1= %dw 1.0 Name Value

2 %output application/java ¥ [€] root : LinkedHashMap

j %namespace V%flights : ArraylList

5= flights: payload. listAllFlightsResponse.*return map { V@[O]:Lmkedl—{ashMap

6 dest: $.destination, © dest : String SFO

7 price: $.price as :number as :string {format: "###.00"}, o price : String 400.00

8 plane: upper $.planeType, © plane : String BOING 737

9 date: $.departureDate as :date {format: "yyyy/MM/dd"} © date : Date Tue Oct 20 00:00:00 PDT 2015
19 } Vv [€] [1]: LinkedHashMap

Format a date

34. Use the as operator to convert the dates to strings, which can then be formatted.

date: $.departureDate as :date {format: "yyyy/MM/dd"} as :string

35. Look at the preview section; the date is again a String — but with a different format.

Output Payload v =4 #° [ (B0 (OJ/] | Preview
1= %dw 1.0 Name Value

2 %output application/java v [€] root : LinkedHashMap

3 %namespace v [EL flights : ArrayList

4 --- .

. . . v : LinkedHashM

5= flights: payload. listAllFlightsResponse.*return map { |§|[0]d m_es _as o s

6 dest: $.destination, ° e.st. trlr.'lg FO

7 price: $.price as :number as :string {format: "###.00"}, © price : String 400.00

8 plane: upper $.planeType, © plane : String BOING 737
9 date: $.departureDate as :date {format: "yyyy/MM/dd"} as :string o date : String 2015-10-20
an 1 — T ran oo I

36. Use the format schema property with any pattern letters and characters to format the date
strings.

date: $.departureDate as :date {format: "yyyy/MM/dd"} as :string
{format: "MMM dd, yyyy"}

37. Look at the preview; the dates should now be formatted according to the pattern.

Output Payload v = # [F] 13/ | Preview
1= %dw 1.0 Name Value
2 %output application/java v [€] root : LinkedHashMap
i %namespace v &l fiights : ArrayList
5= flights: payload. listAllFlightsResponse.*return map { v@[o]:Llnked’-{BShMap
6 dest: $.destination, © dest: String SFO
7 price: $.price as :number as :string {format: "###.00"}, © price : String 400.00
8 plane: upper $.planeType, © plane : String BOING 737
9 date: $.departureDate as :date {format: "yyyy/MM/dd"} © date : String Oct 20, 2015
10 as :string {format: "MMM dd, yyyy"} v [€] [1] : LinkedHashMap
11 3 o dest : String LAX
12 o price : String 199.99
ij o plane : String BOING 737
© date : String Oct 21, 2015




Walkthrough 11-6: Use DataWeave operators

In this walkthrough, you continue to work with the flights JSON posted to the flow. You will:

e Replace data values using pattern matching.

e Order data, remove duplicate data, and filter data.

Output Payload v = # [ [MI I/ | Preview
1=%dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
3 %namespace V%flights : ArrayList
e o
5= flights: payload. listAllFlightsResponse.*return map { : (€] [0]:L/'n:edHashMap
6 dest: $.destination, (€] 013 L’_n edHashMap
7 price: $.price as :number as :string {format: "###.00"}, » [€] (2] : LinkedHashMap
8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"), v [€] [3] : LinkedHashMap
9= date: $.departureDate as :date {format: "yyyy/MM/dd"} o dest : String SFO
10 as :string {format: "MMM dd, yyyy"}, © price : String 400.00
11 seats: $.emptySeats as :number o plane : String BOEING 737
12 } orderBy $.date orderBy $.price distinctBy $ filter ($.seats !=0) o date : String Oct 20. 2015
ij o seats: Integer 40

Replace data values

1. Return to the Transform Message Properties view for the transformation in
postMultipleFlightsFlow.
2. Use the replace operator in the Data\Weave expression to replace the string Boing with Boeing.

plane: upper $.planeType replace /(Boing)/ with "Boeing",

3. Look at the preview section; Boeing should not be spelled correctly.
In the DataWeave expression, place parentheses around the replace operator expression.

plane: upper ($.planeType replace /(Boing)/ with "Boeing"),

5. Look at the preview section; Boeing should now be spelled correctly.

Output Payload v = # | [0 IO ] | Preview
1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
j %namespace V%flights : ArrayList
5= flights: payload. listAllFlightsResponse.*return map { V[El[O]:L/nkedl-{ashMap
3 dest: $.destination, © dest: String SFO
7 price: $.price as :number as :string {format: "###.00"}, © price : String 400.00
8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"), © plane : String BOEING 737
9a date: $.departureDate as :date {format: "yyyy/MM/dd"} o date : String Oct 20, 2015
10 as :string {format: "MMM dd, yyyy"} v [€] [1] : LinkedHashMap
1} o dest : String LAX




Order data

In the preview section, look at the flight prices; the flights should not be ordered by price.
Change the DataWeave expression to use the orderBy operator to order the objects by price.

payload.listAllFlightsResponse.*return map {

} orderBy $.price

8. Look at the preview; the flights should now be ordered by price.

Output Payload v =4 # [F0 I/ | Preview

1= %dw 1.0 Name Value

2 %output application/java V (€] root : LinkedHashMap

j %¥namespace V%flights : ArrayList

5= flights: payload. listAllFlightsResponse.*return map { v [eft01: LmkEd’-{aShMap

6 dest: $.destination, © dest: String LAX

7 price: $.price as :number as :string {format: "###.00"}, © price : String 199.99

8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"), © plane : String BOEING 737
9= date: $.departureDate as :date {format: "yyyy/MM/dd"} o date : String Oct 21, 2015
10 as :string {format: "MMM dd, yyyy"} Vv [€] [1]: LinkedHashMap

11 } orderBy $.price o dest : String PDX

}f o price : String 283.00

9. Look at the PDX flights; they should be ordered by date in addition to price.

payload.listAllFlightsResponse.*return map {

} orderBy $.date orderBy $.price

11.

should be sorted by date.

Output Payload v = # |

. Change the DataWeave expression to first sort by date and then by price.

Look at the preview; the flights should now be ordered by price and flights of the same price

[B0 (01 1| | Preview

1= %dw 1.0 Name Value

2 %output application/java o date : String Oct 20, 2015
j %namespace ¥ [€] (2] : LinkedHashMap

5= flights: payload. listAllFlightsResponse.*return map { ° de,St:Stm,,g PDX

6 dest: $.destination, © price : String 283.00

7 price: $.price as :number as :string {format: "###.00"}, © plane : String BOEING 777
8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"), © date : String Oct 20, 2015
9= date: $.departureDate as :date {format: "yyyy/MM/dd"} v [€] [3] : LinkedHashMap

10 as :string {format: "MMM dd, yyyy"} o dest : String PDX

11 } orderBy $.date orderBy $.price o price : String 283.00

ae o plane : String BOEING 777
113 o date : String Oct 21, 2015
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Remove duplicate data

payload.listAllFlightsResponse.*return map {

} orderBy $.date orderBy $.price distinctBy $

Output Payload v = # |

1= %dw 1.0

2 %output application/java
3 %namespace

4 -

5= flights: payload. listAllFlightsResponse.*return map {

6 dest: $.destination,
7 price: $.price as :number as :string {format: "###.00"},

8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"),
i [=] date: $.departureDate as :date {format: "yyyy/MM/dd"}

19 as :string {format: "MMM dd, yyyy"}

11 } orderBy $.date orderBy $.price distinctBy $

12

13

14

seats: $.emptySeats as :number

15. Look at the preview section; you should get five flights again.

Output Payload v = # [

1= %dw 1.0

2 %output application/java
3 %namespace

4 -

5= flights: payload. listAllFlightsResponse.*return map {

6 dest: $.destination,
7 price: $.price as :number as :string {format: "###.00"},
8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"),
9= date: $.departureDate as :date {format: "yyyy/MM/dd"}
10 as :string {format: "MMM dd, yyyy"},
11 seats: $.emptySeats as :number
12 } orderBy $.date orderBy $.price distinctBy $
13
14
15

) Mulesoft

13. Look at the preview; you should now get only four flights instead of five.

12. Use the distinctBy operator in the DataWeave expression to remove any duplicate objects.

[R0 OJ 1 | Preview

Name
¥ [€] root : LinkedHashMap
v %flights : ArrayList
» [e] [0] : LinkedHashMap
V [e] [1]: LinkedHashMap
© dest : String
© price : String
© plane : String
© date : String
V (€] [2] : LinkedHashMap
© dest: String
© price : String
© plane : String
© date : String
» (€] [3] : LinkedHashMap

14. Add a seats field that is equal to the emptySeats field and coerce it to a number.

Value

PDX

283.00
BOEING 777
Oct 20, 2015

PDX

283.00
BOEING 777
Oct 21, 2015

[B] [OJ/] | Preview

Name
V [€] root : LinkedHashMap
v % flights : ArrayList
» [e] [0] : LinkedHashMap
» [€] [1] : LinkedHashMap
V [€] [2] : LinkedHashMap
o dest : String
© price : String
© plane : String
o date : String
© seats: Integer
» [€] [3] : LinkedHashMap
» [€] [4] : LinkedHashMap

Value

PDX

283.00
BOEING 777
Oct 20, 2015
23




Filter data

16. In the preview section, look at the values of the seats properties; you should see some are
equal to zero.

17. Add a filter to the DataWeave expression that removes any objects that have availableSeats
equal to 0.

payload.listAllFlightsResponse.*return map {

} orderBy $.date orderBy $.price distinctBy $ filter ($.seats !=0)

18. Look at the preview; you should no longer get the flight that had no available seats.

Output Payload v = # [ [RI I/ | Preview
1=%dw 1.0 Name Value

2 %output application/java ¥ [€] root : LinkedHashMap

3 %namespace V%flights : ArrayList

4 - .

4 : LinkedHashM,

5= flights: payload. listAllFlightsResponse.*return map { > E“?]. ’,nked ash »

[ dest: $.destination, (et ]'L’.n edHashMap

7 price: $.price as :number as :string {format: "###.00"}, > [€] (2] : LinkedHashMap

8 plane: upper ($.planeType replace /(Boing)/ with "Boeing"), v [€] [3] : LinkedHashMap

9= date: $.departureDate as :date {format: "yyyy/MM/dd"} o dest : String SFO

10 as :string {format: "MMM dd, yyyy"}, o price : String 400.00

11 seats: $.emptySeats as :number o plane : String BOEING 737
12 } orderBy $.date orderBy $.price distinctBy $ filter ($.seats !=0) o date : String Oct 20 2015
13 © seats: Integer 40

14




Walkthrough 11-7: Define and use custom data types

In this walkthrough, you continue to work with the flight JSON posted to the flow. You will:

e Define and use custom data types.

e Transform objects to POJOs.

Output Payload v = # | [FI [ 3 | Preview
1= %dw 1.0 Name Value
%output application/java ¥ [€] root : LinkedHashMap

%namespace . V%flights : ArrayList
%type currency = :string {format: "###.00"} v @ [01 : Flight

3
4
¥%type flight = :object {class: "com.mulesoft.training.Flight"
z yp 9 J { 9 9 ¥ o flightCode : String
7

’= flights: payload. listAllFlightsResponse.*return map { © availableSeats : Integer 10

8 destination: $.destination, © origination : String

9 price: $.price as :number as :currency, o price : Double 199.99
10 planeType: upper ($.planeType replace /(Boing)/ with "Boeing"), o destination : String LAX
11= depar‘tureDate: $.departureDate as :date {format: "yyyy/MM/dd"} o departureDate : String Oct 21, 2015
12 as Estrlng {format: "MMM dd, yyyy"}, o airlineName : String
13 availableSeats: $.emptySeats as :number o planeT . Stri BOEING 737
14-} as :flight orderBy $.departureDate orderBy $.price distinctBy $ planetype : =ting
15 filter ($.availableSeats !=0) Y ©: Flight

o flightCode : String

Define a custom data type

1. Return to the Transform Message Properties view for the transformation in
postMultipleFlightsFlow.

Select and cut the string formatting expression for the prices.

In the header section of the transform section, define a custom data type called currency.
Set it equal to the value you copied.

S S

Remove the as operator.

%type currency = :string {format: "###.00"}

1= %dw 1.0

2 %output application/java

3 %namespace

4 %type currency = :string {format: "###.00"}
5

Use a custom data type

6. Inthe DataWeave expression, set the price to be of type currency.

price: $.price as :number as :currency,
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7. Look at the preview; the prices should still be formatted as strings to two decimal places.

Output Payload v = # [

1= %dw 1.0

2 %output application/java

3 %namespace

4 %type currency = :string {format: "###.00"}

5 -

6= flights: payload. listAllFlightsResponse.*return map {

7 dest: $.destination,

8 price: $.price as :number as :currency,

9 plane: upper ($.planeType replace /(Boing)/ with "Boeing"),
108 date: $.departureDate as :date {format: "yyyy/MM/dd"}

11 as :string {format: "MMM dd, yyyy"},

12 seats: $.emptySeats as :number

12 } orderBy $.date orderBy $.price distinctBy $ filter ($.seats !=0)

a4

Transform objects to POJOs

[F0 01/ | Preview

Name Value
V [€] root : LinkedHashMap
V%flights : ArrayList
V (€] [0] : LinkedHashMap
o dest: String LAX
© price : String 199.99
© plane : String BOEING 737
© date : String Oct 21, 2015
© seats: Integer 10
Vv [€] [1]: LinkedHashMap
© dest: String PDX
© price : String 283.00

8. Open the Flight.java class in the project's src/main/java folder and look at the names of the

properties.

v global v implementation m Flight.java
1 package com.mulesoft.training;

2
w3 1import java.util.Comparator;
4
v 5 public class Flight implements java.io.Serializable,
b
7 String flightCode;
8 String origination;
9 int availableSeats;
10 String departureDate;
11 String airlineName;
12 String destination;
13 double price;
14 String planeType;
15
16= public Flight(Q) {
17
18 }

9. Return to postMultipleFlightsFlow in implementation.xml.

10. In the header section of the transform section, define a custom data type called flight that is of

type com.mulesoft.traning.Flight.

%type flight = :object {class: "com.mulesoft.training.Flight"}

= %dw 1.0
2 %output application/java
¥namespace

%type flight = :object {class: "com.mulesoft.training.Flight"}

1
2
3
4 %type currency = :string {format: "###.00"}
5
b




11. In the DataWeave expression, set the map objects to be of type flight.

payload.listAllFlightsResponse.*return map {

} as :flight orderBy $.date orderBy $.price distinctBy $ filter
($.seats !=0)

12. Change the name of the dest key to destination.

destination: $.destination,

13. Change the other keys to match the names of the Flight class properties:

e plane to planeType
e date to departureDate

e seats to availableSeats
14. Change the operators to use the new property names.

payload.listAllFlightsResponse.*return map {

} as :flight orderBy $.departureDate orderBy $.price distinctBy $
filter ($.availableSeats !=0)

15. Look at the preview; you should now get an ArrayList of Flight objects.

Output Payload v = # | [FI [ 3 | Preview
1= %dw 1.0 Name Value
%output application/java ¥ [€] root : LinkedHashMap

%namespace . V%flights : ArrayList
%type currency = :string {format: "###.00"} v @ [01 : Flight

3
4
¥%type flight = :object {class: "com.mulesoft.training.Flight"
z yp 9 J { 9 9 ¥ o flightCode : String
7

’= flights: payload. listAllFlightsResponse.*return map { © availableSeats : Integer 10

8 destination: $.destination, © origination : String

9 price: $.price as :number as :currency, o price : Double 199.99
10 planeType: upper ($.planeType replace /(Boing)/ with "Boeing"), o destination : String LAX
11= depar‘tureDate: $.departureDate as :date {format: "yyyy/MM/dd"} o departureDate : String  Oct 21, 2015
12 as Estrlng {format: "MMM dd, yyyy"}, o airlineName : String
13 availableSeats: $.emptySeats as :number o planeT . Stri BOEING 737
14-} as :flight orderBy $.departureDate orderBy $.price distinctBy $ planetype : =ting
15 filter ($.availableSeats !=0) Y ©: Flight

o flightCode : String
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Walkthrough 11-8: Call MEL Functions and other Flows

In this walkthrough, you continue to work with the DataWeave transformation in getMultipleFlightsFlow.
You will:

e Define a global MEL function in global.xml.

e Call a global MEL function in a DataWeave expression.

o Call aflow in a DataWeave expression.

//totalSeats: getNumSeats($.planeType)
totalSeats: lookup("getTotalSeatsFlow",{type: $.planeType})

getTotalSeatsFlow

v global

17 <ws:consumer-config name="Delta_Web_Service_Con

% implementation [#7 problems B Console %% M

¥¥ Expression

18
19=

<configuration defaultExceptionStrategy-ref="im
<expression-language>

© There are no errors.

()

Lobal—f . General

20 <global-functions> Display Name: .

21 def getNumSeats(type){ Notes play Expression .
22 if (type.contains('737')){ Expression
b4 } lret?m e Metadata il L » Error handling

24 else B

25 return 300; ‘e Expression:

26 t

27 if (payload.type.contains('737")){

28 </global-functions> payload = 150;

29 </expression-language> Yelse {

30 </configuration> payload = 300;

21 <navload-tvne-filter exnectedTvne="iava.util_.Ar

Define a global MEL function in global.xml

1. Return to global.xml and switch to the Configuration XML view.
Locate the configuration element.
On a new line between the configuration tags, type <e and the press Ctrl+Space for
autocompletion; an expression-language tag set should be added.

17 <ws:consumer-config name="Delta_Web_Service_Consumer" wsd
18= <configuration defaultExceptionStrategy-ref="Choice_Excep
19 <http:config useTransportForUris="false"/>

20 <expression-language></expression-language>

21 </configuration>

22 <payload-type-filter expectedType="java.util.ArraylList" n

Place the expression-language tags on different lines and place the cursor between them.
5. Type <g, press Ctrl+Space, and select global-functions; a global-functions tag set should be
added.
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6. Place the global-functions tags on different lines and place the cursor between them.

17 <ws:consumer-config name="Delta_Web_Service_Consumer" ws
182 <configuration defaultExceptionStrategy-ref="Choice_Exce
19 <http:config useTransportForUris="false"/>

202 <expression-language>

21 <global-functions>

22

23 </global-functions>

24 </expression-language>

25 </configuration>

26 <payload-type-filter expectedType="java.util.ArraylList"

7. Use the def keyword to define a function called getNumSeats with an argument called type.

def getNumSeats(type){

}
202 <expression-language>
21 <global-functions>
22 def getNumSeats(type){
23
24 }
25 </global-functions>
26 </expression-language>

8. Inside the function, add an if/else block that checks to see if type contains the string 737.
if (type.contains('737')){
}

9. If the expression is true, return 150 and if false, return 300.

if (type.contains('737')){
return 150;

} else {
return 300;

10. Save the file.
11. Run the project; the application should fail to deploy.
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12. Locate the exception in the console.

ERROR 2016-06-07 19:53:03,383 [main] org.mule.module.launcher.application.DefaultMuleApplication: null
org.xml.sax.SAXParseException: cvc-complex-type.2.4.a: Invalid content was found starting with element
'expression-language'. One of '{"http://www.mulesoft.org/schema/mule/core":abstract-configuration-exten
sion}' is expected.

at org.apache.xerces.util.ErrorHandlerWrapper.createSAXParseException(Unknown Source) ~[?:7]

at ora.aoache.xerces.util.ErrorHandlerWrapper.error(Unknown Source) ~[?:?1

13. Return to global.xml and delete the http:config tag inside the configuration tag set.

<http:config useTransportForUris="false"/>

v global v implementation

17 <ws:consumer-config name="Delta_Web_Service_Consumer" service="T
18 <configuration defaultExceptionStrategy-ref="implementationChoic
19= <expression-language>

20 <global-functions>

21 def getNumSeats(type){

22 if (type.contains('737')){

23 return 150;

24 } else {

25 return 300;

26 }

27 }

28 </global-functions>

29 </expression-language>

30 </configuration>

21 <navload-tvne-filter exnectedTvne="iava. util_Arravlist" name="Fi.

14. Run the project; the application should deploy.
15. Stop the project.

Call a global MEL function from DataWeave

16. Return to postMultipleFlightsFlow in implementation.xml.

17. In the Transform Message properties view, add a field called totalSeats inside the
transformation function.

18. Set totalSeats equal to the return value from the getNumSeats() function.

19. Pass to getNumSeats(), the planeType.

totalSeats: getNumSeats($.planeType)

20. Look at the issue you get; the Flight class does not have a totalSeats property assigned.
21. Remove as :flight from the DataWeave expression.

Note: You can also go add a new property to the Flight class.
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22. Look at the preview; you should see the Flight objects now have a totalSeats property equal to

150 or 300.
Output Payload v = # | B0/ | Preview
1= %dw 1.0 Name Value
2 %output application/java v [€] root : LinkedHashMap
i ::amzsxiienc :string {format: "###.00"} V%flights:ArrayList
5 %tzze flight Z :object %class: "com.mulesoft.training.Flight"} VIEI[O]:LInf(ed.HashMa.p
6 --- © destination : String LAX
7= flights: payload. listAllFlightsResponse.*return map { o price : String 199.99
8 destination: $.destination, © planeType : String BOEING 737
E) price: $.price as :number as :currency, o departureDate : String  Oct 21, 2015
10 planeType: upper ($.planeType replace /(Boing)/ with "Boeing"), © availableSeats : Integer 10
11= departureDate: $.departureDate as :date {format: "yyyy/MM/dd"} o totalSeats : Integer 150
12 as :string {format: "MMM dd, yyyy"}, v [€] [1] : LinkedHashMap
13 availableSeats: $.emptySeats as :number, o destination : String PDX
14 totalSeats: getNumSeats($.planeType) i o
15-} orderBy $.departureDate orderBy $.price distinctBy $ © price : String 283.00
16 filter ($.availableSeats !=0) © planeType : String BOEING 777
© departureDate : String  Oct 20, 2015
© availableSeats : Integer 23
o totalSeats : Integer 300
Vv (€] [2] : LinkedHashMap

Create a lookup flow

23. Return to implementation.xml.

24. Drag an Expression component (not a filter or a transformer!) from the Mule Palette and drop it
at the bottom of the canvas to create a new flow.

25. Change the name of the flow to getTotalSeatsFlow.

)

Expression

getTotalSeatsFlow

¥ Error handling

26. Return to global.xml and copy the if/else block.

27. Return to implementation.xml.

28. In the Expression Properties view, paste the if/else block you copied into the expression text
area.

29. In the expression, change type to payload.type.

if (payload.type.contains('737"')){
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30. Change the two return statements to set the payload with the values instead.

if (payload.type.contains('737")){

payload = 150;
} else {
payload = 300;

¥¥ Expression ll.—_. Problems E Console ﬁ Mule Debugger

) There are no errors.

General

Display Name: | Expression
Notes
Metadata Settings

‘e Expression:

if (payload.type.contains('737")){
payload = 150;

} else {
payload = 300;

}

Call a flow from a DataWeave expression

31. Return to the Transform Message Properties view of the component in postMultipleFlightsFlow.
32. Comment out the existing totalSeats assignment by placing // in front of it.

//totalSeats: getNumSeats($.planeType)

33. Add another property called totalSeats inside the transformation function.
34. Set totalSeats equal to the return value from the DataWeave lookup() function.

totalSeats: lookup()

35. Pass to lookup() an argument that is equal to the name of the flow to call: "getTotalSeatsFlow".

36. Pass an object to lookup() as the second argument.

37. Give the object a field called type (to match what the flow is expecting) and set it equal to the
value of the planeType field.

totalSeats: lookup("getTotalSeatsFlow",{type: $.planeType})
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38. Look at the preview; the value for totalSeats can only be assigned by calling the flow at runtime.

Output Payload v = # [ [FI [/ | Preview
1= %dw 1.0 Name Value
2 %output application/java ¥ [€] root : LinkedHashMap
j ::ar;zsgﬁf'ienc :string {format: "###.00"} v%ﬂightS:AﬂayUSt
5 %tipe flight Z :object s{Jclass: "com.mulesoft.training.Flight"} VIE][O]:Lm.ked.I-IashMa.p
6 --- © destination : String LAX
7= flights: payload. listAllFlightsResponse.*return map { © price : String 199.99
8 destination: $.destination, © planeType : String BOEING 737
9 price: $.price as :number as :currency, © departureDate : String  Oct 21, 2015
10 planeType: upper ($.planeType replace /(Boing)/ with "Boeing"), o availableSeats : Integer 10
11 departureDate: $.departureDate as :date {format: "yyyy/MM/dd"} Unknown
12 as :string {format: "MMM dd, yyyy"}, v [€] [1] : LinkedHashMap
13 availableSeats: $.emptySeats as :number, o destination : String PDX
14 //totalSeats: getNumSeats($.planeType) A o
15 totalSeats: lookup("getTotalSeatsFlow",{type: $.planeType}) o price : String 283.00
16—} orderBy $.departureDate orderBy $.price distinctBy $ © planeType : String BOEING 777
17 filter ($.availableSeats !=0) © departureDate : String  Oct 20, 2015
© availableSeats : Integer 23
Unknown

Test the application

39. Change the output type to application/json; you should see totalSeats has a value of null.

40. Run the project.

41. In Postman, make sure the method is set to POST and the request URL is set to
localhost:8081/multipleflights.

42. Set a Content-Type header to application/xml.

43. Set the request body to the value contained in the flights-example.xml file in the
src/test/resources folder.

POST Vv localhost:8081/multipleflights Params m Save V

Authorization Headers (1) Body @ Pre-request Script Tests Generate Code

form-data x-www-form-urlencoded @ raw binary XML (application/xml) v

1+|<ns2:1istAl1lFlightsResponse xmlns:ns2="http://soap.training.mulesoft.com/">
2~ <return airlineName="United">
<code>A1B2(C3</code><departureDate>2015/10/20</departureDate>
<destination>SFO</destination><emptySeats>40</emptySeats>
<origin>MUA</origin>
<planeType>Boing 737</planeType>
<price>400.0</price>
</return>
<return airlineName="Delta">
<code>A1B2C4</code>

4

SWVWo~NOUV AW
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44. Send the request; you should get JSON flight data returned and each flight should have a
totalSeats property equal to 150 or 300.

POST Vv localhost:8081/multipleflights Params m Save Vv

Body Cookies Headers (4) Tests Status: 200 Time: 1337 ms
Pretty ~ Raw  Preview JSON v = Q
1-1{
2+ "flights": [
BE {
4 "destination": "SFQ",
5 "price": "400.00",
6 "planeType": "BOEING 737",
7 "departureDate": "Oct 20, 2015",
8 "availableSeats": 40,
9 "totalSeats": 150
10 1,
11~
12 "destination": "LAX",
13 "price": "199.99",
14 "planeType": "BOEING 737",
15 "departureDate": "Oct 21, 2015",
16 "availableSeats": 10,
17 "totalSeats": 150
18 1,
19~ {
20 "destination": "PDX",
21 "price": "283.00",
22 "planeType": "BOEING 777",
23 "departureDate": "Oct 21, 2015",
24 "availableSeats": 30,
25 "totalSeats": 300
26 1,

45. Stop the project.

46. Close the project.




Module 12: Connecting to
Additional Resources

At the end of this module, you should be able to:

e Connect to SaaS applications.
e Connect to files.

e Poll resources.

e Connect to JMS queues.

e Discover and install connectors not bundled with Anypoint Studio.
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Walkthrough 12-1: Connect to a SaaS application (Salesforce)

In this walkthrough, you retrieve account records from Salesforce. You will:

e Browse Salesforce data on http://salesforce.com.

e Add and configure a Salesforce connector.
¢ Add a Salesforce endpoint to retrieve accounts for a specific postal code.

e Use the Query Builder to write a query.

B Search... P MaxMule +  Setup getSFDCAccountsFlow
w16 ' '
Home Chatter Campaigns Leads m Contacts Opportunities  Forecasts Contracts Orders Cases  Solu 'Cé;)' ﬁ'@)’ — @) — </ >
ar
= ot 1

. HTTP Salesforce Transform Logger
Take Salesforce with you wherever you go. M Message
Run your business from any mobile device with the Salesforcel Mobile App.

.] All Accounts with Postal Code [ Edit| Delete | Create New View [ Error handling

& MaxMule Action Account Name + Billing Cour
' Edge Communications Editl Dell € Burlington Textiles Corp of America ~ USA Body  Cookies  Headers (3) Tests Status: 200 Time: 1085 ms
Editl Del| ) Dickenson plc USA —
Edit1 Del ) Edge Communications Prety Raw  Preview | JSON v T oaQ
Edit1 Del| §) Express Logistics and Transport
") EditlDell @ GenePoint 2
Editl Del| € Grand Hotels & Resorts Ltd 3
i 4
Edit] Del| ) Pyramid Construction Franc __ .
i1 Dol ¢y Pyzanid Consinuglion Inc rance 5 "BillingStreet": "525 S. Lexington Ave",
Editl Del| ) sForce us 6 "BillingPostalCode": "27215",
7 "Id": null,
8
9
')

W Recycle Bin

“BillingCountry”: "USA",
"BillingCity": "Burlington",

Edit! Del | ) United Oil & Gas Corp.
" EditlDell € United Oil & Gas, Singapore
Editl Dell ) United Oil & Gas, UK pL

“type": "Account”,
“BillingState": "NC",
“Name": "Burlington Textiles Corp of America”

11
1-120f12] 0 Selected ¥/ « 4Prev 12 |3

Note: To complete this walkthrough, you need a Salesforce Developer account. Instructions for
creating a Salesforce developer account and getting an API access token are included in the
first walkthrough at the beginning of this student manual.

Look at existing Salesforce account data

1. In a web browser, navigate to http://login.salesforce.com/ and log in with your Salesforce

Developer account.
2. Click the Accounts link in the main menu bar.
3. In the view drop-down menu, select All Accounts and click the Go button.

salesforce ol

15

Home Chatter Campaigns Leads Contacts Opportunities Forecasts Contracts

Take Salesforce with you wherever you ge

Run your business from any mobile device with the Salesforcel Mol

O o
|

Home

View: At Accouts ¢ (6ot Edit|Create New View

Recent Accounts




4. Look at the existing account data; a Salesforce Developer account is populated with some

sample data.

.] All Accounts

New Account T )

¢ | Edit | Delete | Create New View

AIB|CID|E[F|G|H|I|J|/K|L|M|N

|| Action Account Name * Billing State/Provin... Phone

_| Edit|Del| @ Burlington Textiles... NC (336) 222-7000
| Edit| Del| @ Dickenson plc KS (785) 241-6200
—| Edit| Del| @) Edge Communicati... TX (512) 757-6000
—| Edit| Del| @) Express Logisticsa... OR (503) 421-7800
| Edit|Del| @ GenePoint CA (650) 867-3450

(3121 596-1000

Fditl Del | #4 Grand Hotels & Res |l
Notice that countries and postal codes are not displayed by default.
Click the Create New View link next to the drop-down menu displaying All Accounts.

Set the view name to All Accounts with Postal Code.

® N o o

Locate the Select Fields to Display section.

9. Select Billing Zip/Postal Code as the available field and click the Add button.
10. Add the Billing Country field.

11. Use the Up and Down buttons to order the fields as you prefer.

Step 3. Select Fields to Display

Available Fields Selected Fields

Shipping State/Province Account Name

Shipping Zip/Postal Code Billing Zip/Postal Code|  Top
Shipping Country Billing Country =
Fax Billing State/Province

Website Add  |Account Number Up
Employees "p | |Phone A
D&B Company LLJ Type —
Data.com Key w LLJ
SIC Code Remove Down
SIC Description -
NAICS Code u
NAICS Description Bottom
D-U-N-S Number

Tradestyle

| Year Started

12. Click the Save button; you should now see all the accounts with postal codes and countries.

i BN

A(B|CID(E(F|G|H|I|J|K|ILIM|N|O|P|Q|R|S|T|U|V|W|X|Y

$ | Edit | Delete | Create New View

.} " All Accounts with Postal Code

‘ New Account ﬁ‘

L Action Account Name * Billing Zip/Postal Code  Billing Country Billing State/Province Account Number
) Edit| Del| € Burlington Textiles Co... 27215 USA NC CD656092
) Edit| Del| € Dickenson plc 66045 USA KS CC634267
[ Edit|Del|§® Edge Communications > CD451796
[ Edit|Del| € Express Logistics a... OR CCo47211
Fdit | Dal 1 €3 GenePaint CA CCAa78213
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Review the starting flow in the examples project

13. Return to Anypoint Studio.
14. Open the apdev-examples project.
15. Open accounts.xml and review the HTTP Listener endpoint.

& HTTP [1'—_. Problems &) Console ﬁi Mule Debugger

© There are no errors.

General X .
Basic Settings

Advanced
Path: /sfdc

Notes
Allowed Methods: GET

Metadata

Add a Salesforce endpoint

16. Drag out a Salesforce connector and drop it before the Logger.

getSFDCAccountsFlow
1
(]
= 1
HTTP Salesforce Logger

@

» Error handling

17. In the Package Explorer, locate the new Salesforce library that was added.

» =, JRE System Library [JavaSE-1.8]
» =, Mule Server 3.8.5 EE
» =, Salesforce [v8.3.1]

Configure the Salesforce connector

18. Open mule-app.properties in src/main/app.
19. Set an environment variable called env equal to DEV.

v *accounts '=| *mule-app.properties

1 env = DEV

20. In the Package Explorer, right-click src/main/resources and select New > File.
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21. In the new File dialog box, set the file name to examples-DEV .properties and click Finish.
22. In examples-DEV.properties, create properties for your Salesforce username, password, and
security token.

v *accounts |=| *mule-app.properties |=| *examples-DEV.properties

1 sfdc.username Your Salesforce username

2 sfdc.password = Your Salesforce password

31 sfdc.token = Your Salesforce token

Note: Instructions for creating a Salesforce Developer account and getting a security token are
included in the first walkthrough at the beginning of this student manual.

23. Save all the files.

24. Return to the Global Elements view of global.xml.

25. Click Create.

26. In the Choose Global Type dialog box, select Component configurations > Property Placeholder
and click OK.

27. Set the location to examples-${env}.properties and click OK.

28. Click Create.

29. In the Choose Global Type dialog box, select Connector Configuration > Salesforce: Basic
Authentication and click OK.

Choose Global Type

Choose Global Type

Choose the type of global element to create.

Filter: | Q A
P SAP )
SFTP
[ smTP
@5 SSL (TLS)

» Salesforce: Basic Authentication

» Salesforce: OAuth 2.0 JWT Bearer

» Salesforce: OAuth 2.0 SAML Bearer

» Salesforce: OAuth 2.0 Username-Password
» Salesforce: OAuth v2.0

[] servlet

%= Slack: OAuth2 Configuration

f-SIack: Token Configuration

@5 TCP

&% TCP Polling

= Template Query
- —

@ Cancel OK
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30. In the Global Element Properties dialog box, set the following values and click OK.

e Username: ${sfdc.username}
e Password: ${sfdc.password}

e Security Token: ${sfdc.token}

31. Click the Validate configuration button; you will get a Test Connection dialog box letting you

know if the connection succeeds or fails.

o Test connection

' Test connection successful

32. Click OK to close the Test connection dialog box.
33. If your test connection failed, fix it; do not proceed until it is working.

Note: If it failed, check to see if you have any extra whitespace in your entries.

34. Click OK to close the Global Elements Properties dialog box.

Configure the Salesforce endpoint

35. Return to accounts.xml.

36. In the Salesforce properties view, set the connector configuration to the existing
Salesforce__Basic_Authentication.

37. Set the operation to Query.

&» salesforce |1'___ Problems E Console *} Mule Debugger

© There are no errors.

General
Display Name: Salesforce
Advanced
Notes Basic Settings
Connector Configuration: Salesforce__Basic_Authentication C g z
Operation: Query v
Query
Language: DataSense Query Language o]
Query Builder... Click the Query Builder button or start typing your query below.
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Write the query

38. Click the Query Builder button.
39. In the Query Builder dialog box, select a type of Account (Account).
40. Select fields BillingCity, BillingCountry, BillingPostalCode, BillingState, BillingStreet, and Name.

Query Builder

Query Builder

Use this builder to create and configure your query.

Types Fields

Q O«
Accepted Event Relation (AcceptedEventRelai || |  BillingAddress:
Account (Account) (vl BillingCity:
Account Clean Info (AccountCleaninfo) (vl BillingCountry:
Account Contact Role (AccountContactRole) || | BillingLatitude:
Account Feed (AccountFeed) (1 BillingLongitude:
Account History (AccountHistory) V| BillingPostalCode:
Account Partner (AccountPartner) vl BillingState:
Account Share (AccountShare) (vl BillingStreet:
Activity History (ActivityHistory) [l CleanStatus:

iy ) Basic | Advanced

@ Cancel OK

41. Click OK.
42. In the Salesforce properties view, examine the generated query.

Query Text:

1 SELECT BillingCity,BillingCountry,BillingPostalCode,BillingState,BillingStreet,Name
FROM Account

Debug the application

43. Add a breakpoint to the Logger.
44. Debug the project.
45. In Postman, make a request to http://localhost:8081/sfdc.

46. In the Mule Debugger, drill-down into the payload variable.
47. Click the Evaluate Mule Expression button.
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48. Enter the following expression and press the Enter key.

#[payload.next()]

49. Expand the results; you should see the account data for the first account.

#[ ‘payload.next() ] -

Name Value Type

v [e] #[payload.next()] size =8 java.util.HashMap
> [e]0 BillingCountry=null java.util. HashMap$Node
> [e] 1 BillingCity=null java.util.HashMap$Node
> [e] 2 BillingStreet=Kings Park, 17t... java.util.HashMap$Node
> [e]3 BillingPostalCode=null java.util.HashMap$Node
> (e] 4 Id=null java.util. HashMap$Node
> [e] 5 type=Account java.util.HashMap$Node
> [e] 6 BillingState=UK java.util. HashMap$Node
> [e] 7 Name=United Oil & Gas, UK java.util.HashMap$Node

50. Click anywhere outside the expression window to close it.
51. Stop the project and switch perspectives.

Display the return data

52. Add a Transform Message component before the Logger component.

53. In the Transform Message properties view, look at the input metadata.

54. In the output expression section, change the output type to application/json.
55. Set the DataWeave expression to payload.

2 Transform Message |L': Problems & Console f* Mule Debugger CJA H® =g
B 2 Output Payload v 5 / W ([0 1 Preview
L Unknown Define 1= %dw 1.0
V Payload : List<Account> ® metadata > %output applicationsjson

3 ---

BillingCountry : String 4 payload
y

BillingCity : String
BillingStreet : String
BillingPostalCode : String
BillingState : String

Name : String

Test the application

56. Run the project.
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57. In Postman, make another request to http://localhost:8081/sfdc; you should see the Salesforce

accounts displayed.

GET Vv localhost:8081/sfdc Params Save

Body Cookies Headers (3) Tests Status: 200 Time: 2573 ms
Pretty Raw Preview JSON v 5 ;4

1-\[C

27 {

3 "BillingCountry": null,

4 "BillingCity": "Mountain View",

5 "BillingStreet": "345 Shoreline Park\nMountain View, CA 94043\nUSA",

6 "BillingPostalCode": null,

7 "Id": null,

8 "type": "Account",

9 "BillingState": "CA",

10 "Name": "GenePoint"

1n I8

12+ {

13 "BillingCountry": null,

14 "BillingCity": null,

15 "BillingStreet": "Kings Park, 17th Avenue, Team Valley Trading Estate,\nGateshead, Tyne

and Wear NE26 3HS\nUnited Kingdom",

Modify the query

58. Return to accounts.xml.

59. In the Salesforce Properties view, click the Query Builder button.

60. In the Query Builder dialog box, click the Add Filter button.

61. Create a filter for BillingPostalCode equal to one of the postal codes (like 27215) in your
Salesforce account data.

Query Builder
Query Builder

Use this builder to create and configure your query.

Types Fields

Q Odla
Account (Account) C BillingAddress:
Account Clean Info (AccountCleaninfo) vl BillingCity:
Account Contact Role (AccountContactRole) v! BillingCountry:
Account Feed (AccountFeed) O BillingLatitude:
Account History (AccountHistory) ~ | BillingLongitude:
Account Partner (AccountPartner) v BillingPostalCode:
Account Share (AccountShare) VI BillingState:
Activity History (ActivityHistory) vl BillingStreet:
Additional Directory Number (AdditionalNumber) =~ [ | CleanStatus:

Filter ‘e Basic | | Advanced

BillingPostalCode < = s 27215 ‘ b4

Add Filter

@ Cancel OK
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62. Click OK.
63. Examine the generated query.

Query Text:

1 SELECT BillingCity,BillingCountry,BillingPostalCode,BillingState,BillingStreet,Name
2 FROM Account
3 WHERE BillingPostalCode = '27215"'

Test the application

64. Save the file to redeploy the application.
65. In Postman, make another request to http://localhost:8081/sfdc; you should see only the

accounts with the specified postal code displayed.

GET Vv localhost:8081/sfdc Params m Save Vv

Body Cookies Headers (3) Tests Status: 200 Time: 1085 ms
Pretty ~ Raw  Preview JSON v = Q
1-|C
2~ {
3 "BillingCountry": "USA",
4 "BillingCity": "Burlington",
5 "BillingStreet": "525 S. Lexington Ave",
6 "BillingPostalCode": "27215",
7 "Id": null,
8 "type": "Account",
9 "BillingState": "NC",
10 "Name": "Burlington Textiles Corp of America"
11 }
12 |]

66. Return to Anypoint Studio and stop the project.




Walkthrough 12-2: Connect to a file (CSV)

In this walkthrough, you load data from a local CSV file. You will:

e Add and configure a File endpoint to watch an input directory, read the contents of any added
files, and then rename and move the files.

e Use DataWeave to convert a CSV file to a string.
e Add a CSV file to the input directory and watch it renamed and moved.
e Restrict the type of file read.

e Add metadata to a file endpoint.

INFO 2015-08-19 13:44:16,688 [[apessentials].getCSVAchuntsFlow.stagel.OZ] or‘g.mule.api.pr‘ocessor‘.Logger‘
MessageProcessor: Billing Street,Billing City,Billing Country,Billing State,Name,BillingPostalCode

111 Boulevard Hausmann,Paris,France,,Dog Park Industr‘ies,?S@Oi' e

400 South St,San Francisco,USA,CA,Iguana Park Industries,9115¢ D ESSOUI'CGS

777 North St,San Francisco,USA,CA,Cat Park Industries,91156 v D input

v |7 output
accounts.csv.backup

Create new directories

Return to the apdev-examples project.
Right-click the src/main/resources folder in the Package Explorer and select New > Folder.
Set the folder name to input and click Finish.

i .

Create a second folder called output.

v Eﬂapdev-examples
P (2 src/main/app (Flows)
(* src/main/api
(* src/main/java
V¥ (¥ src/main/resources
|=| examples-DEV.properties
|X| log4j2.xml
H input
£ output

Add and configure a File endpoint

5. Return to accounts.xml.

6. Drag a File connector from the Mule Palette and drop it in the canvas to create a new flow.
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7. Rename the flow to getCSVAccountsFlow.

getCSVAccountsFlow

=),

-

File

» Error handling

8. In the File properties view, set the path to src/main/resources/input.

9. Set the move to directory to src/main/resources/output.

10. Look at the default polling information; the endpoint checks for incoming messages every 1000
milliseconds and sets a minimum of 500 milliseconds a file must wait before it is processed.

_ - PR
[ File &1 Problems B Console %% Mule Debugger HE® 8
@ There are no errors.
General
Path: src/main/resources/input
Advanced

. Move to Pattern:
Reconnection

Transformers Move to Directory: src/main/resources/output
Notes Connector Configuration: ---- Create a new configuration ---- s &
Metadata Polling Information

Polling Frequency: 1000

File Age: 500

Display the file contents

11. Add a Transform Message component to the process section of the flow.




12. In the Transform Message properties view, look at the metadata for the input; there should be
no metadata for the payload but there should be metadata for variables and properties.

&/ Transform Message l;—_: Problems
Q

Payload : Unknown Define metadata
V Flow Variables
moveToDirectory : String
originalFilename : String
Session Variables
Vinbound Properties
timestamp : Long
directory : String
fileSize : Long
originalFilename : String
'V Outbound Properties

filename : String

13. Set the transformation expression to payload.

&% Transform Message [f;, Problems E Console :f;F Mule Debugger LELD'.I - =0
Q Q Output Payload v = # [ [0 [J0CJ Preview
Payload : Unknown Define fxo Unknown Define 1=%dw 1.0 . . .
metadata metadata 2 %output application/java

V Flow Variables 3 -
4 payload
moveToDirectory : String
14. Add a Logger after the component.
getCSVAccountsFlow
1 1
> 1 1
File Transform Logger

Message

¥ Error handling
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15. In the Logger properties view, set the message to display the payload.

V4 Logger l:__ Problems & Console ’t;F Mule Debugger

) There are no errors.

G |
cners Generic
Notes
Message:  #[payload]
Metadata

Level: INFO (Default)

Run the application

16. Run the project.

Add a CSV file to the input directory

17. Right-click src/main/resources in the Package Explorer and select Show In > System Explorer.
18. Open the resources folder.

19. In another file browser window, navigate to the student files for the course.

20. Locate the resources/accounts.csv file.

21. Copy this file and then paste it in the src/main/resources folder of the apdev-examples project.

Vv | resources
accounts.csv
Eii examples-DEV.properties

> | | input
log4j2.xml
> [ output

Test the application

22. Drag the accounts.csv file into the input folder; you should see it almost immediately moved to

the output folder.

examples-DEV.properties

v [ | input
log4j2.xml
v | output

accounts.csv

23. Drag it back into the input folder; it will be read again and then moved to the output folder.

24. Leave this folder open.
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25. Return to Anypoint Studio and look at the console; you should see the file contents displayed.

:E’Mule Properties [f_‘ Problems [ Console fiMule Debugger S E»E B ‘EI @ a-0y= 0
apdev-examples [Mule Applications] /Library/Java/JavaVirtualMachines/jdk1.8.0_45.jdk/Contents/Home/bin/java (Jun 5, 2016, 12:51:12 PM)

INFO 2016-06-05 12:51:35,099 [[apdev-examples].getCSVAccountsFlow.stagel.@3] org.mule.api.processor.Lo
ggerMessageProcessor: [{Billing Street=111 Boulevard Hausmann, Billing City=Paris, Billing Country=Fran
ce, Billing State=, Name=Dog Park Industries, BillingPostalCode=75008}, {Billing Street=400 South St, B
illing City=San Francisco, Billing Country=USA, Billing State=CA, Name=Iguana Park Industries, BillingP
ostalCode=91156}, {Billing Street=777 North St, Billing City=San Francisco, Billing Country=USA, Billin
g State=CA, Name=Cat Park Industries, BillingPostalCode=91156}]

26. Stop the project.

Debug the application

27. In getCSVAccountsFlow, add a breakpoint to the Logger.
28. Debug the project.
29. Move the accounts.csv file from the output folder back to the input folder.

Note: You can do this in your computer's file browser or in Anypoint Studio. If you use Anypoint
Studio, you will need to right-click the project and select Refresh to see the file.

30. In the Mule Debugger, drill-down and look at the payload.
31. Look at the inbound message properties and locate the original filename.

(E, Mule Properties If_ Problems & Console i} Mule Debugger §;V e ="’I il @ @ = B8
Name Value Type Variables Outbound Session Record
v [&] Payload (mimeType="app... size = 3 java.util.ArrayList Name Value Type
> [e]lo {Billing Street=111 Boulevard H... java.util.LinkedHashMap directory |Usersfjeanette.stal... java.lang.String
> [e]1 {Billing Street=400 South St, Bil... java.util.LinkedHashMap fileSize 267 java.lang.Long
v [e] 2 {Billing Street=777 North St, Bil... java.util.LinkedHashMap MULE_ORIGL... endpoint.file.src.ma... java.lang.String
> [e]o Billing Street=777 North St java.util.LinkedHashMap$Entry originalDirec... /Usersfjeanette.stal... java.lang.String
> [e]1 Billing City=San Francisco java.util.LinkedHashMap$Entry (@) originalFilen... accounts.csv java.lang.String
> [g] 2 Billing Country=USA java.util.LinkedHashMap$Entry timestamp 1420586276000 java.lang.Long
> [e]3 Billing State=CA java.util.LinkedHashMap$Entry
> el a Name=Cat Park Industries java.util.LinkedHashMap$Entry
» el R RillinaDnctalCnada—011RR iava itil | inkadHachMan®Fntry
{Billing Street=777 North St, Billing City=San Francisco, Billing Country=USA, accounts.csv

Billing State=CA, Name=Cat Park Industries, BillingPostalCode=91156}

32. Click the Resume button.
33. Stop the project and switch perspectives.

Restrict the type of file read

34. In the File Properties view, click the Add button next to file name regex filter.

File Name Filter

File Name Regex Filter: of
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35. In the File Name Regex Filter dialog box, set the pattern to .*csv (not *.csv) and uncheck case
sensitive.

File Name Regex Filter

The Filename Regex Filter element configures a filter that
can be used to restrict the files being processed.

Generic

Pattern:  *csv

| Case sensitive

@ Cancel Finish

36. Click Finish.

Rename the file
37. Set the move to pattern to append .backup to the original filename.

#[message.inboundProperties.originalFilename].backup

Test the application

38. Run the project.

39. Move the accounts.csv file from the output folder back to the input folder; you should see it
appear in the output folder with its new name.

examples-DEV.properties

> [ input
E’ii log4j2.xml
Vv | output

| accounts.csv.backup

40. Move the accounts.csv.backup file from the output folder back to the input folder; it should not
be processed and moved to the output folder.

E‘} examples-DEV.properties

v [ input
accounts.csv.backup
E’é‘j log4j2.xml
v | output
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41. Return to Anypoint Studio and stop the project.

Modify the File endpoint to not rename the files

Note: In the last part of the walkthrough, you add metadata for the File endpoint. Although not
needed here, this metadata will be used when the data is synchronized to Salesforce in the next
module.

42. In the Package Explorer, right-click the src/main/resources/input folder and select Refresh.
43. Expand the src/main/resources/input folder.

44. Right-click accounts.csv.backup and select Refactor > Rename.

45. In the Rename Resource dialog box, set the new name to accounts.csv and click OK.

46. In the File Properties view, delete the move to pattern.

Note: This will make it easier to test the application because you won’t have to keep renaming
the file as you move it back to the input directory.

Add file endpoint metadata

47. In the File Properties view, click the output tab in the metadata explorer and review the
metadata.

48. Click Metadata in the left-side navigation.

49. Click the Add metadata button.

— = =
EI File |L'A Problems E Console ﬁ Mule Debugger Ed] 2 8
@ There are no errors. Input  Output
General a
Click "Add metadata" to define the types for your payload, flow variables, and session variables.
Advanced ¥ Payload
Reconnection Add metadata Unkn?wn : Unknown
V Flow Variables
Transformers moveToDirectory : String
originalFilename : String
Notes Session Variables

V¥Inbound Properties
directory : String
fileSize : Long

| Metadata

50. In the drop-down menu that appears, make sure Output: Payload is selected.
51. Click the Edit button next to the drop-down menu.

Output: Payload ¢ Unknown &

Add metadata

52. In the Select metadata type dialog box, click the Add button.
53. In the Create new type dialog box, set the name to accounts_csv and click Create type.
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54. In the Select metadata dialog box, change the type to CSV.
55. Make sure CSV includes header row is checked.

Select metadata type

Choose metadata type from tree and click Select k
oe Add 3§ Delete 1 Refresh
|Q | Type Csv ¢
¥ User Defined
accounts_csv : String v CSV includes header row
'V Salesforce__Basic_Authentication .
Account : Account - RT LA
Name Type
Sample File

[ Wrap element in a collection

Close Select

56. Click the Load from example button (the folder icon).

57. In the Load CSYV fields from file dialog box, click the Browse button next to Example.

58. Browse to the project’s src/main/resources/input folder, select accounts.csv and click Open.
59. In the Load CSV fields from file dialog box, click OK.

Load CSV fields from file

Select your CSV file and complete your configuration

Example orkspace3.8/apdev-examples/src/main/resources/input/accounts.csv

Ignored Rows 0
Delimiter ,

Quoted Fields | |

Quote char

Configuration preview

Billing Street Billing City Billing Country Billing State Name

111 Boulevard... Paris France Dog Park Indust...

400 South St San Francisco USA CA Iguana Park Ind...

777 North St San Francisco usa CA Cat Park Industries
Cancel OK
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60. In the Select metadata type dialog box, click Select.

Select metadata type

Choose metadata type from tree and click Select

oe Add 3§ Delete 5, Refresh

Q Details

VUser Defined Type = CSV
accounts_csv : String

¥ Salesforce__Basic_Authentication
Account : Account Type ld

<>

[v| CSV includes header row

+XTLE

Name Type
Billing Street String
Billing City String
Billing Country String
Billing State String
Name String
BillingPostalCode String

Sample File

[") Wrap element in a collection

Close Select

61. In the File Properties view, click the Output tab of the metadata explorer again; the payload
should now have associated metadata and be shown to be a List <CSV>.

Input  Output
Q

V Payload

VList<CSV> : List
Billing City : String
Billing Country : String
Billing State : String
Billing Street : String
BillingPostalCode : String
Name : String

62. In the Transform Message Properties view, look at the payload metadata in the input section;
the payload should now have associated metadata.
63. Save the file.
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Walkthrough 12-3: Poll a resource

In this walkthrough, you poll a database. You will:

e Use a form to add accounts for a specific postal code to an accounts table in a database.
e Create a flow with a Poll scope as the message source.

¢ Poll a database every 5 seconds for records with a specific postal code.

e Use a poll watermark to track the ID of the latest record retrieved.

e Use the watermark to only retrieve new records with that postal code from the database.

MuleSoft

[™) MUA - All Accounts x
€« C | mu.mulesoft-training.com/essentials/accounts/show =
MUA Accounts
accountlD name street city state postal country
4 Bevs Bees 12312 Blue Rd Cleveland Ohio 44147 United States
3 Marks Markers 39203 red st San Francisco California 94116 United States
llue St San Francisco California 94116 United States
pollDatabaseFlow
—— ue Rd Avon Ohio 44011 United States
Poll
] - )
= / Parameterized query:
=~ SELECT *
e ! FROM accounts
Database Logger WHERE postal = '94108' AND accountID > #[flowVars.lastAccountID]

» Error handling

Get familiar with the data in the database

Return to the course snippets.txt file and copy the Account list URL for the MySQL database.

In a web browser, navigate to the URL you copied.
Look at the existing data and the name of the columns (which match the names of the database

fields) and the postal values.

MuleSoft

[ MUA - All Accounts x
€« ' mu.mulesoft-training.cc tials/accounts/show o=
MUA Accounts
accountlD name street city state postal country
4 Bevs Bees 12312 Blue Rd Cleveland Ohio 44147 United States
3 Marks Markers 39203 red st San Francisco California 94116 United States
2 Dans Databases 329329 Blue St San Francisco California 94116 United States
1 Webbers bagels 32423 Blue Rd Avon Ohio 44011 United States

) Mulesoft



4. Click the Create More Accounts button.
5. Add a new record with a specific postal code; you will retrieve this record in this walkthrough
and insert it into your Salesforce account in the next module.

Create a flow that polls a database

6. Return to accounts.xml in Anypoint Studio.
7. Drag a Poll scope from the Mule Palette and drop it at the top of the canvas.
8. Change the name of the flow to pollDatabaseFlow.

pollDatabaseFlow

Poll

¥ Error handling

9. In the Poll Properties view, select the fixed frequency scheduler.
10. Set the frequency to 5 and the time unit to seconds.

L poll Ii Problems ) Console *3 Mule Debugger
) There are no errors.
General (o) Fixed frequency scheduler
Notes Frequency: 5
Start delay: O
Time unit: SECONDS

<>

11. Drag a Database connector from the Mule Palette to the poll scope.
12. Add a Logger to the process section of the flow.

pollDatabaseFlow

Poll
° 1
i
e
=) </ >
1
Database Logger

» Error handling
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13. In the Logger properties view, set the message to display the payload.

Note: Instead of polling the database directly, you could use the poll scope to make periodic
requests to an API that governs access to the database.

Configure the Database connector

14. Return to the course snippets.ixt file and copy the database parameters (the five starting with
db).
15. Return to examples-DEV.properties and paste the values.

v *accounts v apdev-examples =| examples-DEV.properties

1 sfdc.username
2 sfdc.password

Your Salesforce username

4

5 db.host
L db.port = 3306
7 db.user = mule
# db.password
4 db.database

mudb.mulesoft-training.com

mule
training

16. Save the file.

17. Return to the Global Elements view of global.xml.

18. Click Create.

19. In the Choose Global Type dialog box, select Connector Configuration > MySQL Configuration
and click OK.

20. In the Global Element Properties dialog box, set the following values and click OK.

e Host: ${db.host}

e Port: ${db.port}

e User: ${db.user}

e Password: ${db.password}
e Database: ${db.database}

21. Under Required dependencies, click the Add File button next to MySQL Driver.

22. Navigate to the student files folder, select the MySQL JAR file located in the resources folder,
and click Open.

23. Back in the Global Element Properties dialog box, click the Test Connection button; you should
get a successful test dialog box.

Note: Make sure the connection succeeds before proceeding.
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24. Click OK to close the dialog box.
25. Click OK to close the Global Element Properties dialog box.

Configure the Database endpoint

26. Return to accounts.xml.

27. In the Database properties view, set the connector configuration to the existing
MySQL_Configuration.

28. Set the operation to Select.

29. Add a query to select the data for the postal code of the record you added to the accounts table.

SELECT *
FROM accounts
WHERE postal = '94108'

Test the application

30. Run the project.
31. Watch the console; you should see records displayed every 5 seconds.

INFO 2016-05-14 10:52:18,088 [[apdev-examples].pollDatabaseFlow.stagel.®2] org.mule.api.processor.lLogg
erMessageProcessor: [{country=USA, accountID=4338, street=77 Geary St, state=CA, name=John Doe, city=SF
, postal=94108}]
INFO 2016-95-14 19:52:27,845 [[apdev-examples].pollDatabaseFlow.stagel.®2] org.mule.api.processor.Logg
erMessageProcessor: [{country=USA, accountID=4338, street=77 Geary St, state=CA, name=John Doe, city=SF
, postal=94108}]
INFO 2016-95-14 10:52:37,855 [[apdev-examples].pollDatabaseFlow.stagel.®2] org.mule.api.processor.Logg
erMessageProcessor: [{country=USA, accountID=4338, street=77 Geary St, state=CA, name=John Doe, city=SF
, postal=94108}]

Note: Right now, all records with matching postal code are retrieved — over and over again.
Next, you will modify this so only new records with the matching postal code are retrieved.

32. Stop the project.

Use a watermark to keep track of the last record retrieved

33. In the Poll properties view, select Enable watermark.
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34. Set the watermark to store the max accountID returned by setting the following values.

e Variable name: lastAccountID
e Default expression: 0
e Selector: MAX

e Selector Expression: #[payload.account|D]

'5 Poll lﬂ Problems & Console

@ There are no errors.

General Watermark

Notes
) Do not use watermark

) Enable watermark
Variable Name: lastAccountID
Default Expression: 0
(") Update Expression:
() Selector: MAX v
Selector Expression: #[payload.accountiD]
Object Store:

Run the application

35. Run the project; the application should deploy but then throw an exception.

36. Locate the exception in the console; you should see a message that watermarking requires
synchronous polling.

ERROR 2016-95-14 10:55:23,871 [pool-32-thread-1] org.mule.exception.DefaultSystemExceptionStrategy:
o o o oo ol ol ok ol ol ol o ok ok ok ok ok ol ol ol okl e o b o ok ok ok ol ol ok ok okl ol ok ok ok ok ok ol ol ol ol ol ok R R K R KOk ok

Message : Watermarking requires synchronous polling

Root Exception stack trace:
org.mule.api.config.ConfigurationException: Watermarking requires synchronous polling

at org.mule.transport.polling.watermark.WatermarkPollingInterceptor.prepareRouting(WatermarkPollinglnt
erceptor.java:53)

37. Stop the project.

Make the flow synchronous

38. In the Properties view for pollDatabaseFlow, select processing strategy.
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39. In the processing strategy drop-down menu, select synchronous.

5 poliDatabaseFlow [*? problems B Console

@ There are no errors.

General Flow Configuration
Notes Name: pollDatabaseFlow
Initial State: -- Empty -- %

Optional Processing Strategy

<>

) Processing Strategy: synchronous

~
v

) Processing Strategy Ref: ---- Create a new configuration ----

Debug the application and examine the watermark value

40. Place a breakpoint on the Logger.

41. Debug the project.

42. Wait until the breakpoint is hit.

43. Locate your watermark variable in the Variables section of the Mule Debugger view; initially, you
should see a default value of zero.

Inbound Outbound Session Record
Name Value Type
lastAccountID (mimeType=... O java.lang.String
pollingFrequency (mimeTyp... 1000 java.lang.Long

44. Click the Resume button.
45. Look at the value of the watermark variable again; it should now be equal to the max accountID
for training accounts records with the postal code you are using.

Inbound Outbound Session  Record
Name Value Type
lastAccountID (mimeType=... 2769 java.lang.Integer
pollingFrequency (mimeTyp... 1000 java.lang.Long

46. Resume the application multiple times; the same records should still be selected over and over
again.
47. Stop the project and switch perspectives.

@ MuleSoft



Modify the database query to use the watermark

48. In the Database properties view, modify the query so it only returns records for your postal code
and with accountID values greater than the watermark lastAccountID value.

WHERE postal = '94108' AND accountID > #[flowVars.lastAccountID]

Parameterized query:

SELECT *
FROM accounts
WHERE postal = '94188' AND accountID > #[flowVars.lastAccountID]

Test the application

49. Run the project.

50. Look at the console; you should see that no records are retrieved at all this time.
INFO 2016-05-14 11:06:06,312 [pool-31-thread-1] org.mule.api.processor.LoggerMessageProcessor: []
INFO 2016-05-14 11:06:06,312 [pool-31-thread-1] org.mule.transport.polling.watermark.Watermark: Waterm
ark value will not be updated since poll processor returned no results
INFO 2016-05-14 11:06:16,939 [pool-31-thread-1] org.mule.api.processor.LoggerMessageProcessor: []

INFO 2016-05-14 11:06:16,939 [pool-31-thread-1] org.mule.transport.polling.watermark.Watermark: Waterm
ark value will not be updated since poll processor returned no results

Note: By default, the watermark is stored in a persistent object store so its value is retained
between different executions of the application.

51. Stop the project.

Clear application data

52. Select Run > Run Configurations.




53. Make sure your apdev-examples project is selected and then on the General tab, scroll down
and change Clear Application Data from Never to Prompt.

Run Configurations

Create, manage, and run configurations

Mule Application @

=X

[

-+,
v
S

Name: apdev-examples ‘

% General ¥ MuleD.. @)=Argume.. % Classp... =\ JRE % Environ... [_]Common
HAPI Custom Policy

£ Eclipse Application Mule domains/projects to launch

[¥5] Java Applet

[71 Java Application

Ju Junit

jﬁ' JUnit Plug-in Test

M3, Mule Application with Maven

v w Mule Applications

mapdev-examples
uapdev-flights-ws
ntraining-american-ws

% Munit

[¥] Mwe2 Launch

4 0SGi Framework

v % apdev-examples

Target Server Runtime

Mule Server 3.8.5 EE ¢ iy

Compatibility: &> = CloudHub [ = On Premises

Clear Application Data:

‘o Prompt | Alwayka' " Never

Filter matched 14 of 14 items

@ Close Run

54. Click Run; you should be prompted to clear the application data.
55. In the Clear Application Data dialog box, click Yes.

[ ] Clear Application Data
| Do you want to clear the application data?

Note: You can also change this setting in the 'Run Configuration...” dialeg.

~ | Remember decision

No Yes
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Test the application

56. Look at the console; you should see the latest matching records retrieved from the database
again — but this time, only once.

57. Watch the console and see that all subsequent polling events retrieve no records.

INFO 2016-95-14 11:07:52,600 [pool-31-thread-1] org.mule.api.processor.LoggerMessageProcessor: [{count
ry=USA, accountID-4338, street=77 Geary St, state=CA, name=John Doe, city=SF, postal=94108}]

INFO 2016-05-14 11:08:02,318 [pool-31-thread-1] org.mule.api.processor.LoggerMessageProcessor: []

INFO 2016-05-14 11:08:02,318 [pool-31-thread-1] org.mule.transport.polling.watermark.Watermark: Waterm
ark value will not be updated since poll processor returned no results

Add a new account with the same postal code

58. Return to the web browser displaying the account data.
59. Add another record with the same postal code.
60. Return to the console in Anypoint Studio.

61. Watch the console until you see your new record displayed on the next polling event.

INFO 2016-06-05 14:13:10,810 [pool-27-thread-1] org.mule.transport.polling.watermark.Watermark: Waterm
ark value will not be updated since poll processor returned no results

INFO 2016-06-05 14:13:15,810 [pool-27-thread-1] org.mule.api.processor.LoggerMessageProcessor: [{count
ry=United States, accountID=2770, street=77 Geary Street, state=CA, name=Molly Mule, city=San Francisco
, postal=94108}]

INFO 2016-06-05 14:13:20,821 [pool-27-thread-1] org.mule.api.processor.LoggerMessageProcessor: []

INFO 2016-06-05 14:13:20,821 [pool-27-thread-1] org.mule.transport.polling.watermark.Watermark: Waterm
ark value will not be updated since poll processor returned no results

62. Stop the project.

Stop the flow

63. In the Properties view for pollDatabaseFlow, set initial state to stopped.

i‘k Mule Debugger & console '1.: Problems ",.. pollDatabaseFlow

) There are no errors.

| General Flow Configuration
Notes Name: pollDatabaseFlow
Initial State: stopped C

64. Save the file.
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Walkthrough 12-4: Connect to a JMS queue (ActiveMQ)

In this walkthrough, you read and write messages from a JMS topic. You will:

e Create a flow accessible at http://localhost:8081/jms.

e Add and configure an ActiveMQ connector.
e Use a JMS endpoint to retrieve messages from a JMS topic.
e Add messages to the topic using a web form.

e Use a JMS endpoint to send messages to a JMS topic.

[3) Add Message to JMS x MuleSoft

L c mu.mulesoft-training.com/jms/ =

Send a Message to a JMS Topic

Max INFO 2016-06-05 14:46:36,845 [[apdev-examples].getTopicMessagesFlow.sti
Mossage LoggerMessageProcessor: Hello

Hello INFO 2016-06-05 14:47:11,557 [[apdev-examples].getTopicMessagesFlow.st
LoggerMessageProcessor: Is it break time yet?

Create a JMS inbound endpoint

1. Return to the apdev-examples project.

2. Create a new Mule configuration file called jms.xml.

3. Drag out a JMS connector from the Mule Palette and drop it in the canvas to create a new flow.
4. Give the flow a new name of getTopicMessagesFlow.

getTopicMessagesFlow

¥ Error handling

5. In the JMS properties view, leave the exchange pattern set to one-way.
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6. Select topic and set it to apessentials.

=) Jms I*] problems & Console

/1, 'connector-ref' attribute is required

General
Display Name: JMS
Advanced
Reconnection Basic Settings
Transformers Exchange Pattern: ° one-way (Default) O request-response
Notes () Queue:
Metadata © Topic: apessentials

Connector Configuration: ---- Create a new configuration --- op

Configure the JMS connector

Return to the course snippets.txt file and copy the value for the ActiveMQ Broker URL.
Return to Anypoint Studio.
Return to examples-DEV .properties.

10. Create a new property called jms.broker and set it equal to the value you copied from the
course snippets.txt file.

Note: If you do not have access to port 61616, set jms.broker equal to vm://localhost instead.

|=| examples-DEV.properties v jms v global

1 sfdc.username = Your Salesforce username
2 sfdc.password = Your Salesforce password

4
5 db.host = mudb.mulesoft-training.com
tdb.port = 3306
7db.user = mule

# db.password = mule
9 db.database = training
18

11. Save the file.

12. Return to the Global Elements view in global.xml.

13. Click Create.

14. In the Choose Global Type dialog box, select Connector Configuration > JMS > Active MQ and
click OK.

) Mulesoft



15. In the Global Element Properties dialog box, change the broker URL to the property
${jms.broker}.
16. Set the Specification to v1.1.

Global Element Properties

Active MQ

Global configuration for Active MQ connector.

General Advanced Properties Reconnection Notes

Generic
Name: Active_MQ
JMS Configuration

Broker URL: | ${jms.broker}
") Specification v1.0.2b (e Specification v1.1

User Name:

Password: | Show password

® Cancel OK

17. Click OK.
18. Return to jms.xml.

19. In the JMS properties view, set the connector configuration to the existing Active_MQ
configuration.

Add the ActiveMQ library

20. In the Package Explorer, right-click apdev-examples and select New > Folder.

21. In the New Folder dialog box, set the folder name to lib and click Finish.

22. In your computer's file browser, locate the activemg-all.jar file located in the jars folder in the
student files.
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23. Copy and paste or drag the JAR file into the lib folder.

v GH apdev-examples
P =i, Referenced Libraries
V [ src/main/app (Flows)
v accounts.xml
% apdev-examples.xml
w global.xml
% jms.xml
=| mule-app.properties
mule-deploy.properties
v £ lib

|=| activemqg-all-5.6.0.jar

ulll

Il

24. Right-click the JAR file in the Package Explorer and select Build Path > Add to Build Path; you
should now see it under Referenced Libraries.

v IZH apdev-examples
V =, Referenced Libraries
> @ activemg-all-5.6.0.jar
> @ mysql-connector-java-5.1.18.jar

Note: Adding activemq-all.jar can create conflicts with other dependencies in projects, so it is
recommended that you only add only the JAR files you need in relation to what you need

ActiveMQ for. For more details, see the documentation at https://docs.mulesoft.com/mule-user-
quide/v/3.8/activemq-integration.

Test the application and receive messages

25. Return to jms.xml.

26. Add a Logger to the flow and set its message to #[payload].
27. Run the project.

28. In the Clear Application Data dialog box, select Remember decision and click No.
29. Return to the course snippets.ixt file and copy the value for the JMS Form URL.
30. In a web browser, navigate to the URL you copied.
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31. In the form, enter your name and a message and click Send.

[ Add Message to JMS x MuleSoft

L ' mu.mulesoft-training.com/jms/

Send a Message to a JMS Topic

Name

Max

Hello

Send

32. In the popup window with the response, click OK.
33. Return to the console in Anypoint Studio; you should see your message along with those from
your classmates — but you don’t see the names of the people who sent the messages.

INFO 2016-06-05 14:46:36,845 [[apdev-examples].getTopicMessagesFlow.stagel.@2] org.mule.api.processor.
LoggerMessageProcessor: Hello

INFO 2016-06-05 14:47:11,557 [[apdev-examples].getTopicMessagesFlow.stagel.02] org.mule.api.processor.
LoggerMessageProcessor: Is it break time yet?

34. Stop the project.

Debug the application

35. Add a breakpoint to the Logger.
36. Debug the project.
37. Make another request to the JMS form URL and submit another message.

38. In the Mule Debugger view, look at the payload and inbound message properties.

Name Value Type Variables Outbound Session Record
> i =0rg.... . : B
EataT):Pe SlrnpleDataType(type org.... org.mule.transformer.types Name Value Type
> xception nu | faultvul MULE_ENDPOINT jms://topic:apessentials java.lang.String
% Message org.mu le'De.a“tM“ eMessage MULE_MESSA... ID:ip-172-16-188-2... java.lang.String
g Meslsaie Processor Lo'ggber i ” .org‘rlnu e.apl:processor.Log.A. MULE_ORIGIN... endpoint.jms.apessen... java.lang.String
O [eyied (DD Ui i 2ve AN g HiNg MULE_SESSION rOOABXNyACNvemcu... java.lang.String
name Molly java.lang.String
Is it break time yet? Molly

39. Step through the rest of the application.

40. Stop the project and switch perspectives.
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Display names with the messages

41. In the Logger properties view, change the message to use an expression to display the name
and message.

#[message.inboundProperties.name + ": " + payload]

Test the application

42. Run the project.
43. Return to the message form and submit a new message.

44 . Look at the console; you should now see names along with messages.

INFO 2016-06-05 14:50:26,999 [[apdev-examples].getTopicMessagesFlow.stagel.02] org.mule.api.processor.
LoggerMessageProcessor: Max: Hello

INFO 2016-06-05 14:50:32,902 [[apdev-examples].getTopicMessagesFlow.stagel.02] org.mule.api.processor.
LoggerMessageProcessor: Molly: Is it break time yet?

Create a JMS outbound-endpoint

45. Drag out an HTTP connector from the Mule Palette and drop it in the canvas.

46. Give the flow a new name of postTopicMessageFlow.

47.In the HTTP properties view, set the connector configuration to the existing
HTTP_Listener_Configuration.

48. Set the path to /jms and the allowed methods to GET.

f& Mule Debugger & console li Problems % HTTP

() There are no errors.

| General
Path: /ims
Advanced
Allowed Methods: GET
Notes

49. Drag out a JMS connector from the Mule Palette and drop it into the process section of the flow.

postTopicMessageFlow

(8)—{=)

HTTP

@

¥ Error handling
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50. In the JMS Properties view, select topic and set it to apessentials.
51. Set the connector configuration to the existing Active_MQ.

%MuleDebugger & console l' Problems ) JMS

() There are no errors.

General Exchange Pattern: ‘e one-way (Default) (| request-response
Advanced
Queue:
Reconnection ‘e Topic: apessentials
Transformers Connector Configuration: = Active_MQ O w
Notes

Set a message

52. Add a Set Payload transformer between the HTTP and JMS connector endpoints.
53. In the Set Payload Properties view, change the display name to Set JMS message.
54. Set the value to a message query parameter.

#[message.inboundProperties. 'http.query.params'.message]

55. Add a Property transformer after the Set Payload transformer.
56. In the Properties view, change the display name to Set JMS message name.

postTopicMessageFlow

@ —O—®—E)

HTTP Set JMS message Set JMS message
name

@

» Error handling

57. Select Set Property and set the name to name and the value to your name.

Note: You can set this to a query parameter instead if you prefer.

ﬁ Mule Debugger E) console Ii Problems Ej’ Set JMS message name

@ There are no errors.
| General Name: name

Notes Value: Max
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Test the application and post messages

58. Save the file to redeploy the project.

59. Make a request to http://localhost:8081/jms?message=Hello.

60. Look at the console; you should see your name and message displayed — along with those of
your classmates.

INFO 2016-06-05 14:58:05,084 [[apdev-examples].getTopicMessagesFlow.stagel.@2] org.mule.api.processor.
LoggerMessageProcessor: Max: Hello

61. Stop the project.




Walkthrough 12-5: Find and install not-in-the-box connectors

In this walkthrough, you learn how to add a new connector to Anypoint Studio. You will:

e Browse Anypoint Exchange from Anypoint Studio.
e Install a connector from Exchange into Anypoint Studio.
e Locate the new connector in Anypoint Studio.

e Manage installed software.

= Mule Palette I’ﬂ API Sync = B8
Q O v O

Connectors

@ Servlet .G-
| @ Slack :
TCP (O]
ubpP 'r}

=AY —

Browse connectors in Anypoint Exchange from Anypoint Studio

1. In Anypoint Studio, click the Open Exchange button; the Anypoint Exchange should open in a

new window.

@® O @® | Mule Design - apess
i %\ w x5 3

% pact Open Exchange (\C32M L)

2. In Exchange, select Connectors in the types drop-down menu.

Exchange # Training

A Al
All assets

MuleSoft =
@ Connectors ¥ Q Search X B8 =
ﬂ Training

{& Connector {& Connector (& Connector
SAP Connector Connector for IBM® Maximo® Infor SunSystems Connector

asset management
MuleSoft MuleSoft MuleSoft

3. Browse the connectors.
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Review the Salesforce connector details

4. Search for just the select connectors.

Exchange @ Training

R Al All assets

MuleSoft =
@ Q select >< i -

;| Training

{ Connector (e Connector {e Connector
File Connector Multicast Connector MySQL Connector
MuleSoft MuleSoft MuleSoft
{& Connector {&= Connector {& Connector
PostgreSQL Connector RMI Connector SSL/TLS Sockets Connector

5. Browse the connectors.
6. Search for the Salesforce connector.

All assets
All types Q Salesforce connector X gm =
{& Connector {& Connector (& Connector
Salesforce Connector Salesforce Marketing Cloud Salesforce Composite Connector
Connector
MuleSoft MuleSoft MuleSoft
{& Connector o) Example {& Connector

(@ 212 I\

7. Select the Salesforce Connector.
8. In the page that opens, browse the connector’'s documentation.
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9. Review the versions and see if the latest version is installed or not; you should see Installed or

Install above the versions at the top of the window.

& Assets list

Salesforce
©
Connector

Helpful
Links

Exchange 2.0

‘ Salesforce Connector

(0 votes) ‘ Rate and review

Description

The Anypoint Salesforce Connector enables businesses to connect to
Salesforce in a user friendly manner by leveraging Salesforce APIs in the
backend. Using this connector, businesses can create instant connectivity
between Salesforce and popular ERP, analytics, billing, marketing automation,
social applications and services. MuleSoft's Salgsforce integration solutions,
powered by the Anypoint™ Platform, allow orggiizations to do more
throughout the enterprise, simplifying business processes thereby allowing a
greater focus on core business requirements and less time on overcoming
integration challenges.

Salesforce Connector Demo: Integration with Mule ~»

Anypoint ~ “tor Demo

Salesfol __ __nnector

i Training

<[> Dependency Snippets

Overview

Type {o- Connector
Created By @ MuleSoft Organization

Published On ;7] Jun 22,2017

Versions

Version
8.3.0
8.2.1

820

10. Select an older version in the versions list; you should now see a clickable Install button.

& Assets list

@_ Salesforce
Connector

Exchange 2.0

Salesforce Connector
(0 votes) ‘ Rate and review

Synchronize data and automate business processes between salesforce.com
and third party ERP, billing, marketing automation and social applications.

Salesforce Connector Demo: Integration with Mule -

Anypoint ~ “tor Demo

>
Salesfol __ __gnector

)

See Salesforce Connector in action

Nacrrintinn

& Training

@ Install

<[> Dependency Snippets

Overview

Type @- Connector
Created By @ MuleSoft Organization

Published On [] Jun 22,2017

Versions

Version
8.3.0
8.2.1

82.0

11. To return to the assets list, click the Assets list link on the left side of the page.

Review the Slack connector

12. Browse the connectors again.
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13. Search for and select the Slack Connector (or any other connector you're interested in).
All assets

All types Q slack X EER—

{& Connector

Slack Connector

MuleSoft

14. Select it and review its documentation; you should see this is a community connector and not
supported by MuleSoft.

Exchange & Training MM

€ Assets list |'£| Install <[> Dependency Snippets
. Slack Connector
@_ Slack (0 votes) ‘ Rate and review .
Connector Overview
The Slack Connector enables organizations to connect directly with the
Helpful Slack API, permitting users access to the Slack functionality with Type @. Connector
Links seamless integration.
Using this connector, businesses can create instant connectivity to Created By @ MuleSoft Organization
popular collaboration, mobile, and social applications to streamline
connectivity and integrate business processes. Published On Ej Jun 22, 2017

Slack Connector is an easy and fast way to integrate with your
organization's team chats, create notifications, automate responses,

and much more. verSionS
About Community-Developed Connectors
Version

This connector was developed by Esteban Wasinger, a MuleSoft
Champion Developer, and reviewed by MuleSoft. MuleSoft disclaims 3.0.0
any support obligation for Community Connectors. For questions or
support regarding this connector, contact Esteban Wasinger directly at 1.0.0
estebanwasinger@gmail.com.

Tags

Reviews

@ i Be the first to rate Slack Connector ~ \V 3.0.0

Install the connector

15. Click the Install button.
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16. Wait until an Install dialog box appears in Anypoint Studio.

nstall

Install
Check the items that you wish to install. @

Name Version Id
v r-f!: Slack Connector (Mule 3.5.0+) 3.0.0.201705231616 org.mule.tooling.ui.extension.slack-connec...
Select All Deselect All
Details
@ < Back Next > Cancel Fi

Note: You can also install connector’s directly from Anypoint Studio. From the main menu bar,
select Help > Install New Software. In the Install dialog box, click the Work with drop-down
button and select Anypoint Connectors Update Site. Drill-down into Community and select the
Slack Connector (or some other connector).

17. Click Next.

18. On the Install Details page, click Next.

19. On the Review Licenses page, select the | accept the terms of the license agreement radio
button.

20. Click Finish; the software will be installed and then you should get a message to restart

Anypoint Studio.

21. In the Software Updates dialog box, click Yes to restart Anypoint Studio.




Locate the new connector in Anypoint Studio

22. After Anypoint Studio restarts, locate the new connector in the Connectors section of the Mule

Palette.
= Mule Palette (fl API Sync g
Q fo o
Connectors

®

Manage installed software

23. In the main menu, select Help > Installation Details.

24. Select the Slack Connector; you should see Update, Uninstall, and Properties buttons for the

connector.

Anypoint Studio Installation Details

Installation History

Features  Plug-ins  Configuration

Name

(§- Amazon S3 Connector (Mule 3.5.0+)
’-&?: Amazon SQS Connector (Mule 3.5.0+)
'3:& Anypoint APIkit SOAP Extension
'&i Anypoint MQ Connector (3.7+)

> Eﬂ: Anypoint Studio

» [ APIit Studio Plugin

» [k APIit Studio Plugin (3.6+)
[§- APIKit Studio Plugin (3.7+)
[§ CMIS Connector (Mule 3.5.0+)
’&i Magento Connector (Mule 3.5+)
'33: Mongo DB Connector (Mule 3.5+)
(f-Mule Server Runtime 3.8.4 EE
’:f!: MuleSoft Enterprise Java Connector for SAP (3.5+)
'-F&:L MUnit Anypoint Studio Plugin
f&i Munit Synchronize Module for Integration Testing
[§RAML API Editor
'-Ffi Salesforce Connector (Mule 3.5+)
Lj Slack Connector (Mule 3.5.0+)

)

25. Click Close.
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Version Id

4.2.0.201703301621 org.mule.tooling.ui.extension.s3.3.5.0.feat...
4.2.0.201703301643 org.mule.tooling.ui.extension.sqgs.3.5.0.fea..
1.1.1.201706231215 org.mule.tooling.soapkit.extension.feature...
1.0.1 org.mule.tooling.messaging.extension.feat...
6.3.0.201706261611 studio.product

1.5.3.201706230211 org.mule.tooling.apikit.feature.feature.group
1.6.2.201706230211 org.mule.tooling.apikit.feature.3.6.0.featur...
1.7.5.201706230211 org.mule.tooling.apikit.feature.3.7.0.featur...
2.1.0.201510201313 org.mule.tooling.ui.extension.cmis.3.5.0.fe..
2.2.0.201502271302 org.mule.tooling.ui.extension.magento.3.5...
3.6.1.201502271137 org.mule.tooling.ui.extension.mongo.3.5.0...
6.3.0.201706210225 org.mule.tooling.extension.server.3.8.4.ee...
6.3.0.201706231759 org.mule.tooling.ui.extension.sap.3.5.0.fea..
1.5.0.201706261442 org.mule.tooling.munit.extensjon.feature.grouj
1.5.0.201706261442 org.muIe.tooling.ui.synchrorm.extension.f..
0.12.0.201706230... org.raml.editor.feature.feature.group
8.3.0.201704171830 org.mule.tooling.ui.extension.sfdc.3.5.0.fe...
3.0.0.201705231616 org.mule.tooling.ui.extension.slack-connec..

Update... Uninstall... Properties Close




Module 13: Processing Records

pollDatabaseBatch
Input Process Records On Complete

Batch_Step3

Copy_of_Poll —_— Batch_Step2
Check if record exists ateh.Step

& —® e -0 — @0

Copy_of_Database Transform
Message Salesforce Logger

Salesforce Logger

At the end of this module, you should be able to:

e Use the For Each scope to process items in a collection individually.
e Use the batch job element (EE) to process individual records.

e Trigger a batch job using a poll.

e Use a batch job to synchronize data from a legacy database to a SaaS application.




Walkthrough 13-1: Process items in a collection individually

In this walkthrough, you split a collection and process each item in it. You will:

e Use the For Each scope element to process each item in a collection individually.

e Look at the thread used to process each record.

getCSVAccountsFlow
For Each
1 1 1
®&—0— 0 -
> 1 1 o1
File Transform Logger Logger

Message

» Error handling

Add a for each scope element

Return to accounts.xml.

Review getCSVAccountsFlow.

Drag a For Each scope element from the Mule Palette and drop it after the Transform Message
component.

4. Add a Logger to the For Each scope.

getCSVAccountsFlow
For Each
1 1 1
+ 1 1 @ 1
File Transform Logger Logger
Message

» Error handling

Process each element

5. In the Logger Properties view, set the message to #[payload].

Debug the application

Add a breakpoint to the Transform Message component.
Debug the project.
Drag accounts.csv from the src/main/resources/output folder to the src/main/resources/input

folder; application execution should stop at the Transform Message component.
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9. In the Mule Debugger view, look at the payload value.
10. Step to the For Each scope; the payload should be an ArrayList of LinkedHashMaps.

Name Value Type
V [&] Payload (mimeTyp... size=3 java.util.ArrayList
> [e]0 {Billing Street=111 Boule... java.util.LinkedHashMap
> [e]1 {Billing Street=400 South... java.util.LinkedHashMap
v ([e]2 {Billing Street=777 North... java.util.LinkedHashMap
> [g]0 Billing Street=777 North St java.util.LinkedHashMap$...
> [e]1 Billing City=San Francisco java.util.LinkedHashMap$...

[ e I ——— - e,

11. Step into the For Each scope; the payload should be a LinkedHashMap.

getCSVAccountsFlow
For Each
1 [ i~ 1
1
1 1
®—w—ii—
> P T E e !
File Transform i Logger _! Logger
Message sEE T
Message Flow Global Elements Configuration XML
‘E’ Mule Properties li Problems & Console ﬁ Mule Debugger
Name Value Type
Message Processor Logger org.mule.api.processor.Lo...
V |e] Payload (mimeType... size = 6 java.util.LinkedHashMap
> [e]o Billing Street=111 Boulev... java.util.LinkedHashMap$...
> [g]1 Billing City=Paris java.util.LinkedHashMap$...
» [el2 Rillina Countrv=France iava.util.l inkedHashMan$ ..

12. Look at the console; you should see the data for the first record.
13. Step through the application; you should see each record displayed.

ggerMessageProcessor: {Billing Street=111 Boulevard Hausmann, Billing City=Paris, Billing Country=Franc
e, Billing State=, Name=Dog Park Industries, BillingPostalCode=75008}

INFO 2016-06-05 15:55:30,638 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: {Billing Street=400 South St, Billing City=San Francisco, Billing Country=USA, Bi
1l1ing State=CA, Name=Iguana Park Industries, BillingPostalCode=91156}

INFO 2016-06-05 15:55:30,639 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: {Billing Street=777 North St, Billing City=San Francisco, Billing Country=USA, Bi
1ling State=CA, Name=Cat Park Industries, BillingPostalCode=91156}

INFO 2016-06-05 15:55:33,708 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo

14. Step through to the Logger after the For Each scope; the payload should be an ArrayList again.
15. Step to the end of the application.
16. Stop the project and switch perspectives.
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Look at the processing threads

17. In the console, locate the thread number used to process each record in the collection; the
same thread should be used for each: apdev-examples.getCSVAccountsFlow.stage1.02.

INFO 2016-06-05 15:55:30,637 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: {Billing Street=111 Boulevard Hausmann, Billing City=Paris, Billing Country=Franc
e, Billing State=, Name=Dog Park Industries, BillingPostalCode=75008}

INFO 2016-06-05 15:55:30,638 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: {Billing Street=400 South St, Billing City=San Francisco, Billing Country=USA, Bi
1ling State=CA, Name=Iguana Park Industries, BillingPostalCode=91156}

INFO 2016-06-05 15:55:30,639 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: {Billing Street=777 North St, Billing City=San Francisco, Billing Country=USA, Bi
1ling State=CA, Name=Cat Park Industries, BillingPostalCode=91156}

INFO 2016-06-05 15:55:33,708 [[apdev-examples].getCSVAccountsFlow.stagel.@2] org.mule.api.processor.Lo
ggerMessageProcessor: [{Billing Street=111 Boulevard Hausmann, Billing City=Paris, Billing Country=Fran
ce, Billing State=, Name=Dog Park Industries, BillingPostalCode=75008}, {Billing Street=400 South St, B
illing City=San Francisco, Billing Country=USA, Billing State=CA, Name=Iguana Park Industries, BillingP
ostalCode=91156}, {Billing Street=777 North St, Billing City=San Francisco, Billing Country=USA, Billin
g State=CA, Name=Cat Park Industries, BillingPostalCode=91156}]




Walkthrough 13-2: Create a batch job for records in a file

In this walkthrough, you create a batch job to process records in a CSV file. You will:

e Create a batch job.

e Explore flow and record variable persistence across batch steps and phases.

¢ In the input phase, check for CSV files every second and convert them to a collection of
objects.

¢ In the process records phase, create two batch steps for setting and tracking variables.

e In the on complete phase, look at the number of records processed and failed.

e Look at the thread used to process each record in each step.

getCSVAccountsBatch
Input Process Records On Complete

Batch_Step Batch_Step1

O-H—0 ®—-0-0-0 @

Copy_of_File Copy_of_Transform Set size flow
Py-oL py{,‘e;sage variable Set fname flow Set rname record Logger

variable variable

Logger Logger

Create a batch job

1. Return to accounts.xml.
2. Drag a Batch scope element from the Mule Palette and drop it above getCSVAccountsFlow.
3. Change the batch job name to getCSVAccountsBatch.

getCSVAccountsBatch
Input Process Records  On Complete
Batch_Step

Add elements to the input phase

4. Select the File and Transform Message elements in getCSVAccountsFlow and select Edit >
Copy.
5. Click the input section of the batch job and select Edit > Paste.
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6. Add a Variable transformer at the end of input phase.

getCSVAccountsBatch
Input Process Records  On Complete
' Batch_Step
BHr— (%) —iX
>~ 1
Copy_of_File Copy_of_Transform Variable
Message

7. In the Variable properties view, change the display name to Set size flow variable and select Set
Variable.

8. Set the name to size and the value to #[payload.size()].

Add processors to a batch step in the process records phase

9. Add a Variable transformer to the batch step in the process records phase.

10. In the Variable properties view, change the display name to Set fname flow variable and select
Set Variable.

11. Set the name to fname and the value to #[payload.Name].

12. Add a Record Variable transformer to the batch step.

13. Change the display name to Set rname record variable.

14. In the Record Variable properties view, select Set Record Variable.

15. Set the name to rname and the value to #[payload.Name].

16. Add a Logger component to the batch step.

17. Set its message to #[recordVars.rname].

getCSVAccountsBatch

Input Process Records On Complete
Batch_Step
! 1
1

Br—(w) —¢xX — —

[EAY] X X
> .

Copy_of_File Copy_of_Transform Set size flow
Message variable Set fname flow Set rname record Logger
variable variable

Create a second batch step

18. Drag a Batch Step scope from the Mule Palette and drop it in the process records phase after
the first batch step.
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19. Add a Logger to the second batch step.
20. Set its message to #[recordVars.rname].
21. Add a Logger to the on complete phase.

getCSVAccountsBatch

Input Process Records On Complete
Batch_Step Batch _Step1
>. 1
— w S
1
Copy_of_File Copy_of Transform Set size flow
Message variable Set fname flow Set rname record Logger Logger Logger
variable variable

Stop the other flow watching the same file location from being executed

22. Double-click getCSVAccountsFlow.
23. In the getCSVAccountsFlow properties view, set the initial state to stopped.

'.... getCSVAccountsFlow [L': Problems E Console

@ There are no errors.

General Flow Configuration
Notes Name: getCSVAccountsFlow
Initial State: stopped o
Debug the application

24. In getCSVAccountsBatch, add a breakpoint to the Transform Message component.

25. Debug the project.

26. After the application starts, drag the accounts.csv file from the project's
src/main/resources/output folder to the src/main/resources/input folder.

27. In the Mule Debugger view, watch the payload value.

28. Step into the process records phase.

29. Click the Variables tab; you should see the size flow variable.

Inbound Outbound Session Record
Name Value Type
fname Dog Park Industries  java.lang.String

moveToDirectory  src/main/rescurces... java.lang.String
originalDirectory  /Users/jeanette.sta... java.lang.String
originalFilename accounts.csv java.lang.String
size 3 java.lang.Integer
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30. Step to the Logger in the first batch step.
31. Click the Record tab; you should see the rname flow variable.

Inbound  Variables  Outbound  Session
Name Value Type
rname Dog Park Industries java.lang.String

32. Step through the rest of the records in the first batch step and watch the payload, the fname
flow variable, and the rname record variable.

33. Step into the second batch step and look at the payload, the flow variables, and the record
variables; you should see the rname record variable and size flow variable but not the fname

flow variable.

Inbound Outbound Session Record

Name Value Type
batchJoblnstan... 9478c300-500c-11e5-... java.lang.String
moveToDirectory src/main/resources/ou... java.lang.String
originalDirectory /Users/jeanette.stallon... java.lang.String
originalFilename accounts.csv java.lang.String
size 3 java.lang.Integer

34. Step through the rest of the records in the second batch step.
35. Step into the on complete phase; you should see the payload is an ImmutableBatchJobResult.
36. Locate the values for totalRecords, successfulRecords, and FailedRecords.

‘B Mule Properties IL'Z Problems &) Console ﬁ'r Mule Debugger

Name Value Type
> [€] DataType SimpleDataType{type=com.mulesoft.module.batch.Immuta... org.mule.transformer.types.Sit
Exception null
> [€] Message org.mule.DefaultMuleMessage
Message Processor Logger org.mule.api.processor.Loggel

v [€] Payload (mimeType="*/*", encodin... com.mulesoft.module.batch.ImmutableBatchJobResult@2... com.mulesoft.module.batch.Ir
batchJoblnstanceld 547d5740-2b74-11e6-a3b1-985aeb897c14 java.lang.String

elapsedTimelnMillis 135123 java.lang.Long
failedOnCompletePhase false java.lang.Boolean
failedOnInputPhase false java.lang.Boolean
failedOnLoadingPhase false java.lang.Boolean
failedRecords 0 java.lang.Long

inputPhaseException

null

java.lang.Exception

loadedRecords 3 java.lang.Long
loadingPhaseException null java.lang.Exception
onCompletePhaseException null java.lang.Exception
processedRecords 3 java.lang.Long
serialVersionUID 4323747859995526737 java.lang.Long

> [] stepResults

successfulRecords

totalRecords

@ MuleSoft
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3
3

java.util.Collections.Unmodifia
java.lang.Long
java.lang.Long



37. Step to the end of the application.
38. Stop the project and switch perspectives.

Look at the processing threads

39. In the console, locate the thread number used to process each record in the collection in each
step of the batch process.

INFO 2016-06-05 16:32:46,099 [[apdev-examples].connector.file.mule.default.receiver.@1] com.mulesoft.m
odule.batch.engine.queue.BatchQueuelLoader: Finished loading phase for instance ce37a4e@-2b75-11le6-beca-
985aeb897c14 of job getCSVAccountsBatch. 3 records were loaded

INFO 2016-06-05 16:32:46,100 [[apdev-examples].connector.file.mule.default.receiver.@1] com.mulesoft.m
odule.batch.engine.DefaultBatchEngine: Started execution of instance 'ce37a4e@-2b75-11e6-beca-985aeb897
cl4' of job 'getCSVAccountsBatch'

INFO 2016-06-05 16:32:46,150 [batch-job-getCSVAccountsBatch-work-manager.@1] org.mule.api.processor.Lo
ggerMessageProcessor: Dog Park Industries

INFO 2016-06-05 16:32:46,157 [batch-job-getCSVAccountsBatch-work-manager.@1] org.mule.api.processor.Lo
ggerMessageProcessor: Iguana Park Industries

INFO 2016-06-05 16:32:46,157 [batch-job-getCSVAccountsBatch-work-manager.@1] org.mule.api.processor.Lo
ggerMessageProcessor: Cat Park Industries

INFO 2016-06-05 16:32:46,171 [batch-job-getCSVAccountsBatch-work-manager.@1] com.mulesoft.module.batch
.DefaultBatchStep: Step Batch_Step finished processing all records for instance ce37a4e@-2b75-11le6-beca
-985aeb837c14 of job getCSVAccountsBatch

INFO 2016-06-05 16:32:46,173 [batch-job-getCSVAccountsBatch-work-manager.@2] org.mule.api.processor.Lo
ggerMessageProcessor: Dog Park Industries

INFO 2016-06-05 16:32:46,173 [batch-job-getCSVAccountsBatch-work-manager.@2] org.mule.api.processor.Lo
ggerMessageProcessor: Iguana Park Industries

INFO 2016-06-05 16:32:46,174 [batch-job-getCSVAccountsBatch-work-manager.@2] org.mule.api.processor.Lo
ggerMessageProcessor: Cat Park Industries

INFO 2016-06-05 16:32:46,183 [batch-job-getCSVAccountsBatch-work-manager.@2] com.mulesoft.module.batch
.engine.DefaultBatchEngine: Starting execution of onComplete phase for instance ce37a4e@-2b75-11le6-beca
-985aeb837c14 of job getCSVAccountsBatch




Walkthrough 13-3: Create a batch job to synchronize records from
a database to Salesforce

In this walkthrough, you create a batch job to retrieve records from a legacy database and insert them
into Salesforce if they do not already exist. You will:

¢ Create a batch job that polls a database for records with a specific postal code.

o Use a Message Enricher scope to check if a record already exists in Salesforce (an account
with the same Name) and stores the result in a record variable and retains the original payload.

¢ Add a second batch step with a filter that only allows new records (records that don’t already
exist in Salesforce) to be added to Salesforce.

e Use a batch commit scope to commit records in batches.

pollDatabaseBatch

Input Process Records On Complete
Batch_Step3
Copy_of_Poll — Batch_Step2
Check if record exists

! 1

s 1

= _—

— S e

& —® e -0 -0
! 1
Copy_of_Database Transform ! Salesforce Logger
Message Salesforce Logger

Create a batch job that polls a database

Return to accounts.xml.
Drag a Batch scope from the Mule Palette and drop it above pollDatabaseFlow.
Change the flow name to pollDatabaseBatch.

B

Copy the Poll scope in pollIDatabaseFlow and paste it into the input phase of
poliDatabaseBatch.

pollDatabaseBatch

Input Process Recerds  On Complete

)

Copy_of_Database

Copy_of_Poll
Batch_Step2

((

Log each record to the console in the process records phase

5. Add a Logger component to the batch step in the process records phase.
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6. Setits message to display each record — the message payload in that phase — on a new line.

#[ "\n\nRECORD: ' + payload]

Test the application

7. Select Run > Run Configurations.

8. In the Run Configurations dialog box, set clear application data to prompt.

9. Click Run.

10. In the Clear Application Data dialog box, click Yes.

11. Watch the console; you should see the same behavior as for pollDatabaseFlow: records with
the specific postal code are displayed once and then every 5 seconds no new records are
returned.

Add logic to check if a record already exists in Salesforce

12. Drag a Batch Step scope from the Mule Palette and drop it at the beginning of the process
records phase before the existing batch step.
13. Add a Salesforce endpoint to the new batch step.

pollDatabaseBatch

Input Process Records On Complete
Copy_of_Poll Batch_Step3 Batch_Step2
i
il o
=
= )' o — (/7
1
Copy_of_Database Salesforce Logger

14. Configure the Salesforce endpoint to use the existing Salesforce connector configuration.

15. Set the operation to Query.

16. Click the Query Builder button.

17. Set the type to Account (Account).

18. Select a field of Name; it does not matter what you select, you just want to see if any records
are returned.

19. Click the Add Filter button.
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20. Create a filter to check if the Name field in the record being processed already exists in the
database.

Name = #[payload.Name]

Note: Right now, you can use payload.name or payload.Name because the payload is a
caseSensitiveHashMap. Later this walkthrough, however, you will transform the Map to an
Account object with a Name property and will have to refer to this as payload.Name.

Query Builder

Query Builder

Use this builder to create and configure your query.

Types Fields
Q Ol
Accepted Event Relation (AcceptedEventRelation) — Lastvieweavate:
Account (Account) _‘ MasterRecordld:
Account Clean Info (AccountCleaninfo) — NaicsCode:
Account Contact Role (AccountContactRole) — NaicsDesc:
Account Feed (AccountFeed) i Name:
Account History (AccountHistory) 7‘ NumberOfEmployees:
Account Partner (AccountPartner) - NumberofLocations_c:
Account Share (AccountShare) — Ownerld:
Action Link Group Template (ActionLinkGroupTempli Ownership:
Filter ‘o) Basic |  Advanced
Name c = ¢ #[payload.Name] b 4
Add Filter
Order By: ¢ Direction: s

® Cancel OK

21. Click OK.




22. Review the generated query.

&» salesforce If_; Problems &) Console %‘k Mule Debugger

© There are no errors.

<>

w =

Salesforce__Basic_Authentication

General Connector Configuration:
Advanced X
Operation: Query v
Notes
Query
Language: DataSense Query Language o

Query Builder... Click the Query Builder button or start typing your query below.

Query Text:
1 SELECT Name FROM Account WHERE Name = '#[payload.Name]'

Place the logic in a message enricher

23. Add a Message Enricher scope element to the first batch step.
24. Move the Salesforce endpoint so it is inside the message enricher.
25. Change the Message Enricher display name to Check if record exists.

pollDatabaseBatch
On Complete

Process Records

Input
Batch_Step3
Copy_of_Poll - - Batch_Step2
Check if record exists
1
il
R S
= )‘ o ). (/)
1
Copy_of_Database Logger
Salesforce

26. In the Message Enricher Properties view, set the source to an expression that checks to see if

any records were returned, i.e. if there is a payload.

#[payload.size() > 0]




27. Set the target to assign the result of the source expression to a record variable called exists.

#[recordVars.exists]

R

-* Check if record exists li:L Problems B console * Mule Debugger

() There are no errors.

General

Display Name: Check if record exists
Notes

Generic

Source: #[payload.size() > 0]

Target:  #[recordVars.exists]

Set a filter for the insertion step

28. Navigate to the Properties view for the second batch step.
29. Set the accept expression so that only records that have a record variable exists set to false are
processed.

#[ 'recordVars.exists]

E Batch_Step2 ll'___ Problems & Console :ti Mule Debugger

) There are no errors.

General

Name: Batch_Step2
Notes

Accept Expression:  #[!recordVars.exists]

<>

Accept Policy: NO_FAILURES (Default)

Test the application

30. Add a breakpoint to the Message Enricher.
31. Add a Logger after the Message Enricher scope in the first batch step.

pollDatabaseBatch

Input Process Records On Complete
Batch_Step3
Copy_of_Poll P—— Batch_Step2
Check if record exists
' 1
—~—
e —
(&) oy - — @
1
1
Copy_of_Database Logger
Py-ol Salesforce Logger 99
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32. Debug the project and clear the application data.
33. Step through the application and watch the record variables; you should see exists set to false
for records with names that don’t exist in Salesforce and true for those that do.

Inbound Variables Outbound Session

Name Value Type
exists false java.lang.Boolean

34. Stop the project.

Add an account to Salesforce manually with a name matching one of the database
records

35. In a web browser, navigate to http://login.salesforce.com/ and log in with your Salesforce

Developer account.

36. Click the Accounts link in the main menu bar.

37. In the view drop-down menu, select All Accounts with Postal Code and click the Go button.

38. Click the New Account button.

39. Enter an account name (one that matches one of the accounts you added with your postal code
to the MySQL database) and click Save.

Account Edit

il New Account

Account Edit Save | Save & New  Cancel

Account Information

Account Owner  Max Mule

Account Name | 'Molly Mule B]
Parent Account Q)

Account Number

Account Site

Type --None-- B
Industry --None--

Annual Revenue

Test the application

40. Return to Anypoint Studio.
41. Debug the project and clear the application data.
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42. Step through the application and watch the record variables; you should now get one record that
gets its exists record variable set to true.

Inbound Variables Outbound Session

Name Value Type
exists true java.lang.Boolean

43. Stop the project and switch perspectives.

Add an endpoint to add new account records to Salesforce

44. Add a Salesforce endpoint to the second batch step in the processing phase.

pollDatabaseBatch

Input Process Records On Complete
Batch_Step3
Copy_of_Poll —_— Batch_Step2
. Check if record exists
1

= 1

— —_—

— — E—

(&) (%) (o) — (7) {@)—(2)
! 1
Copy_of_Database Transform ! Salesforce Logger
Message Salesforce Logger

45. Configure the Salesforce endpoint to use the existing Salesforce connector configuration.
46. Set the operation to Create.

47. Set the sObject type to Account (Account).

48. Leave the sObject field mappings to from expression #[payload].

&» salesforce g1 Problems B Console

@ There are no errors.

Ganars Display Name: | Salesforce
Advanced
Basic Settings
Notes
Connector Configuration: Salesforce__Basic_Authentication S S
Operation: Create | v
Information
sObject Type: | Account (Account) v p«§°

sObject Field Mappings

sObjects: (*) From Expression #[payload]

(") Create Objects manually




49. Look at the input tab of the metadata explorer; you should see a problem letting you know that
payload is a Map in this step but the outbound Salesforce endpoint is expecting a List of
Account objects.

50. Drill-down in both values and look at the fields.

Input Output

Q

Vv €3 Payload

V (Actual) Map : Map
accountlD : Integer
city : String
country : String
name : String
postal : String
state : String
street : String

V (Expected) List<Account> : List
AccountNumber : String
AccountSource : Enum
Active__c : Enum
AnnualRevenue : String
BillingCity : String
BillingCountry : String
BillingGeocodeAccuracy : Enum

Transform the objects into the Account objects that the endpoint expects

51. Add a Transform Message component after the poll scope in the input phase.

Note: You want to transform all the records at once in the input phase — not one by one in the
processing phase.

pollDatabaseBatch

Input Process Records On Complete
Batch_Step3

Copy_of_Poll — Batch_Step2
Check if record exists

& —® & -0 -0

Copy_of_Database Transform

Salesforce Logger
Message Salesforce Logger

52. In the Transform Message Properties view, look at the input section and see the input has
associated metadata.
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53. Look at the output section; it has no metadata and no way to add any.

&/ Transform Message Il'_._ Problems & Console i’k Mule Debugger

Q Q

V Payload : List<Map> List<Unknown>
accountID : Integer
country : String
city : String
etrant « Qtrinn
54. Copy the Salesforce endpoint in the second batch step and paste it after the Transform
Message component in the batch input phase.

Note: You are temporarily adding this Salesforce endpoint after the database endpoint so
DataSense will work to create the mappings. You could instead add the DataWeave
transformation to the process records phase, but this would add additional overhead.

pollDatabaseBatch

Input Process Records On Complete
— Batch_Step3
Copy_of_Poll — Batch_Step2
Check if record exists
= )_ ). ! '
= — w E— — —
1
Copy_of_Database Transform Copy_of_ Salesforc ! Salesforce Logger
Message Salesforce Logger

55. Look at the output section of the Transform Message Properties view again; you should now
see metadata for a List of Account objects.

¥ Transform Message lfi Problems & Console fﬁ Mule Debugger

Q Q
V Payload : List<Map> V List<Account>
accountlID : Integer Id : String
country : String IsDeleted : Boolean
city : String MasterRecordld : String
street : String Name : String
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56. Drag properties from the input section to the output section to make the following mappings:

country to BillingCountry

e city to BillingCity

o street to BillingStreet

e name to Name

o state to BillingState

e postal to BillingPostalCode

4 Transform Message L_i Problems & Console :ﬂ'r' Mule Debugger L'En‘.l 2
Q Q Output Payload v = # [ [F] 0 Preview
. . 1= %dw 1.0
V Payload : List<Map> [ ] ® VlList<Account> 2 %output application/java
accountID : Integer Id : String 3 ---

4= payload map ((payloaddl , indexOfPayload@l) -> {

country : String [ ] IsDeleted : Boolean 5 Name: payload@l.name,
6 BillingStreet: payload@l.street,
city : String [ ] MasterRecordld : String 7 BillingCity: payload@l.city,

. N e 8 BillingState: payload@l.state,
street : String . . ame : String 9 BillingPostalCode: payload@l.postal,
name : String ° Type : Enum 10 BillingCountry: payload@l.country

1B
state : String [ ] Parentld : String
postal : String [ ] L ] BillingStreet : String
V Flow Variables [ ] BillingCity : String
lastAccountID : Double [ ] BillingState : String
Session Variables [ ] BillingPostalCode : Siring

M— ] BillingCountry : String

57. Delete the Salesforce endpoint in the input phase.
58. Look at the mapping in the Transform Message Properties view; the graphical mapping is gone
but the DataWeave expression is still there.

% Transform Message lﬂ Problems E Console f’ Mule Debugger Lﬁﬂ 2= 0
Q Q Output Payload v =4 # [ [A] M J  Preview
) . 1=%dw 1.0
¥ Payload : List<Map> L] ®  List<Unknown> 2 %output application/java

R

tID : Int
aeeonmi e 45 payload map ((payload@l , indexOfPayload0l) -> {

country : String [ ] 5 Name: payload@l.name,
6 BillingStreet: payload@l.street,
city : String L] 7 BillingCity: payload@l.city,
P 8 BillingState: payload@l.state,
street : String * 9 BillingPostalCode: payload@l.postal,
name : String ® 10 BillingCountry: payload@l.country
SN D)
state : String [ ]
postal : String [ ]
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Create the List that the endpoint is expecting

59. Return to the Properties view for the Salesforce endpoint in the second batch step.

60. Look at the input tab of the metadata explorer; you should see that the outbound Salesforce
endpoint is expecting a List of Account objects.

61. Drag a Batch Commit scope from the Mule Palette and drop it in the second batch step.

62. Add the Salesforce endpoint to it.

pollDatabaseBatch

Input Process Records On Complete
— Batch_Step3 Batch_Step2
Copy_of_Poll s — —
. Check if record exists Batch Commit
= 1 1
g —(w o o
— S
Copy_of_Database Transform 1 1
Message Salesforce Logger Salesforce Logger

63. In the Batch Commit properties view, set the commit size to 10.

E Batch Commit L'—_. Problems & Console *3 Mule Debugger

©) There are no errors.

General

Display Name: Batch Commit
Notes

Commit Size: 10

(| Streaming

Test the application

64. Run the project and clear the application data.
65. Check the console and make sure you see your new records processed.




66. Return to Salesforce in a web browser and look at the accounts; you should see the records
from the legacy MySQL database are now in Salesforce.

Note: You could also check for the records by making a request to http://localhost:8081/sfdc.

~| Action Account Name + Billing Country Billing Zip/Postal Co... Billing State/Province
| EditlDell @ Burlington Textiles Corp of America ~ USA 27215 NC

| EditlDell @y Dickenson plc USA 66045 KS

| Edit1Dell @@ Edge Communications X

| EditlDell @ Express Logistics and Transport OR

| EditlDell @) GenePoint CA

| EditlDell @) Grand Hotels & Resorts Ltd IL

| Editl Dell @ John Doe USA 94108 CA

Edit1 Dell @ Molly Mule

67. Run the application again but do not clear the application data; no records should be processed.
68. Return to salesforce.com and locate your new record(s); they should have been inserted only

once.

69. Return to Anypoint Studio and stop the project.




