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Preface

This IBM® Redbooks® publication explains how to create various applications based on
Node.js, and deploy and run them on IBM Cloud. This book includes the following exercises:

» Develop a Hello World application in Node.js on IBM Cloud
» Use asynchronous callback to call an external service

» Create an Express application

» Build a rich front-end application by using React and ES6

During these exercises, you will perform these tasks:

Create an IBM SDK for Node.js application.

Write your first Node.js application.

Deploy an IBM SDK for Node.js application on an IBM Cloud account.

Create a Node.js module and use it in your code.

Understand asynchronous callbacks and know how to use it to call an external service.
Understand IBM Watson™ Language Translator service.

Create a Hello World Express application.

Create a simple HTML view for your application.

Understand Express routing.

Use third-party modules in Node.js.

Understand IBM Watson® Natural Language Understanding service.

Use a Git repository on IBM Cloud DevOps services.

Understand Delivery Pipeline.

Understand how to clone an IBM Cloud application.

Use React to create interactive web pages.

Understand the following concepts of ES6: Classes, arrow functions, and promises.

YVVYVYYYVYYYYVYVYVYVYVYYVYYY

This book is for beginner and experienced developers who want to start coding Node.js
applications on IBM Cloud.

Authors

This book was produced by a team of specialists from around the world working at the
International Technical Support Organization, Poughkeepsie Center.

Ahmed Azragq is a Cloud Solution Leader in IBM Egypt. He has recently joined the Global
IBM Cloud Services and Solutioning, East Hub organization. His primary responsibility is to
help clients across the Middle East and Africa (MEA) and Asia Pacific to adopt IBM Cloud and
IBM Watson. Since joining IBM in 2012, Ahmed has worked as a technical team leader, and
architect in the IBM MEA Client Innovation Center, which is part of IBM Global Business
Services® (GBS). Ahmed has several professional certifications, including Open Group IT
Specialist, IBM Certified Solution Advisor - Cloud Reference Architecture, IBM Certified
Application Developer - Cloud Platform, Java EE, IBM Business Process Manager, Agile
development process, and IBM Design Thinking. Ahmed has delivered training on IBM Cloud,
DevOps, hybrid cloud Integration, Node.js, and Watson APlIs to IBM clients, IBM Business
Partners, university students, and professors around the world. He is the recipient of several
awards, including Eminence and Excellence Award in the IBM Watson worldwide competition
Cognitive Build, the IBM Service Excellence Award for showing excellent client value
behaviors, and knowledge-sharing award.
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Ahmed has authored several IBM Redbooks publications, including Building Cognitive
Applications with IBM Watson Services: Volume 2 Conversation, SG24-8394, and Essentials
of Cloud Application Development on IBM Bluemix, SG24-83742.

Mohamed Ewies is a Certified Expert IT Specialist and IBM Certified Application Developer
for Cloud Platform. He has 12 years of experience in developing enterprise applications in
IBM Application Middleware Software. He worked as an Application Architect and Technical
Team Lead on several large-scale projects. His technical experience includes Java EE,
Web/Portal, Cloud, and Application Integration development. He worked on the architecture
and implementation of several web applications and proofs of concept on IBM Cloud.

Ahmed S. Hassan has over 11 years experience in information technology. He worked as
software developer and integration engineer for many projects in different industries, including
electronic design automation, electronic payment, telecommunications, and travel and
transportation. Ahmed is an IBM Certified Cloud Application Developer.

The project that produced this publication was managed by Marcela Adan, IBM Redbooks
Project Leader, ITSO.

Thanks to the following author of the previous edition of this book:

Ahmed E. Marzouk
IBM Client Innovation Center, IBM Egypt

Thanks to the following people for their contributions to this project:

Andrea Emliani
Ossama Hakim
Juan Pablo Napoli
Denny Punnoose
IBM Skills Academy

Aya A. Fathy
Global Business Services, IBM Egypt

Khaled Sallam
Global Business Services, IBM Egypt

Uzma Siddiqui
IBM Hybrid Cloud, IBM US

Arlemi Turpault
IBM Digital Business Group, IBM UK

Now you can become a published author, too!

viii

Here’s an opportunity to spotlight your skills, grow your career, and become a published
author—all at the same time! Join an ITSO residency project and help write a book in your
area of expertise, while honing your experience using leading-edge technologies. Your efforts
will help to increase product acceptance and customer satisfaction, as you expand your
network of technical contacts and relationships. Residencies run from two to six weeks in
length, and you can participate either in person or as a remote resident working from your
home base.

Find out more about the residency program, browse the residency index, and apply online at:

ibm.com/redbooks/residencies.html
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Comments welcome

Your comments are important to us!
We want our books to be as helpful as possible. Send us your comments about this book or
other IBM Redbooks publications in one of the following ways:
» Use the online Contact us review Redbooks form found at:
ibm.com/redbooks
» Send your comments in an email to:
redbooks@us.ibm.com
» Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099

2455 South Road

Poughkeepsie, NY 12601-5400
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Stay connected to IBM Redbooks

» Find us on Facebook:
http://www.facebook.com/IBMRedbooks

» Follow us on Twitter:
http://twitter.com/ibmredbooks

» Look for us on Linkedin:
http://www.Tinkedin.com/groups?home=8&gid=2130806

» Explore new Redbooks publications, residencies, and workshops with the IBM Redbooks
weekly newsletter:

https://www.redbooks.ibm.com/Redbooks.nsf/subscribe?0penForm
» Stay current on recent Redbooks publications with RSS Feeds:

http://www.redbooks.ibm.com/rss.html
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Developing a Hello World Node.js
app on IBM Cloud

IBM SDK for Node.js provides a stand-alone JavaScript runtime and server-side JavaScript
solution for IBM platforms. It provides a high-performance, highly scalable, event-driven
environment with non-blocking 1/O that is programmed with the familiar JavaScript
programming language. The IBM SDK for Node.js is based on the Node.js open source
project.

The Eclipse Orion Web IDE is a web-based, integrated development environment (IDE)
where you can create, edit, run, debug, and perform source-control tasks. You can
seamlessly move from editing to running, submitting, and deploying.

In this chapter, you install the IBM SDK for Node.js on an IBM Cloud account. You develop a
Node.js-based server application (by using the Eclipse Orion Web IDE) that responds to web
browser requests.

This chapter contains the following topics:

v

Getting started

Architecture

Step-by-step implementation
Exercise review

vyvvyy
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1.1 Getting started

To start, read through the objectives, prerequisites, and expected results of this use case.

1.1.1 Objectives

Web developers write JavaScript applications to add interactivity to client-side web
applications. As an interpreted scripting language, developers do not need to use compilers
to write applications. The syntax of the programming language is simple enough for web
developers with little programming experience to write simple applications.

IBM SDK for Node.js uses the JavaScript programming language for server-side applications.
Instead of running scripts in a web browser, the node application interprets and runs
JavaScript applications on a server. Node.js works on an event-driven model, which means it
responds to events through callback functions that Node.js calls when an operation
completes.

By completing the steps in this chapter, you install the IBM SDK for Node.js on an IBM Cloud
account. You develop a server application that responds to web browser requests.

By the end of this chapter, you should be able to accomplish these objectives:

» Create an IBM SDK for Node.js application.

Write your first Node.js application.

Deploy an IBM SDK for Node.js application on an IBM Cloud account.
Create a Node.js module and use it in your code.

vYyy

1.1.2 Prerequisites

2

Before you start, be sure that you meet these prerequisites:
» A valid email account
» A workstation that has these components:
— Internet access
— Web browser: Google Chrome or Mozilla Firefox
— Operating system: Linux, Mac OS, or Microsoft Windows

Developing Node.js Applications on IBM Cloud



1.1.3 Expected results

The expected result of this exercise is to have a running Node.js application on IBM Cloud, as
shown in Figure 1-1.

Dashboard
RESOURCE GROUP REGION CLOUD FOUNDRY ORG CLOUD FOUNDRY SPACE -
All Resources ~ US South ~ devadviondon@gmail.com dev v = Create resource

Cloud Foundry Apps 256 MB/256 MB Used

Name - Route State
vy102-989-nodejs vy102-989-nodejs.my... D Awake (111)

Figure 1-1 Expected results: Node.js app

This application is developed by using Eclipse Orion Web IDE. Eclipse Orion Web IDE is a
web-based IDE where you can create, edit, run, debug, and perform source-control tasks.

The Web IDE is part of the IBM Cloud continuous delivery toolchains. Figure 1-2 shows the

code.
¢ Fle Edit View Tools | vy102-137-nodejs (running: normal) B rB =R ‘ uive at. (_JED Line 14: Column 1 &
Root (console bluemix.net) v appjs
w vy102-137-nodejs = 1 var http = require("http");
® @ 2 var dateModule = reguire(./currentDate.);
¥ currentDate 3 // Read the port from the underlying environment.
';:E v lib 4 ff If not exist, use the default port: 8080
5 wvar port = process.env. VCAP_APP_PORT || 3888;
currentDate.js 6
7 // Create the server and listen to requests on the specified port.
package json & © nttp.cresteSer unction {feguest, response) {
| hConf . 9 /{ Set the content type of the resp
PRMBICT O QUEENON S 1@ response.writeHead({22@, {'Content-Ty 1 "text/plain'});
[ -cfignore 11 // Mrite a simple Hello World message appended with the current date in the system
12 response.end("Hello NodelS! The time now is: ' + dateModule.currentDateTime());
D gitignore 13 }).listen{port);
14
app.js
D manifest.yml
package json it

Figure 1-2 Expected results: Node.js code

The application’s scope is to show a Hel1o NodeJS! message in the web browser for the user.
It will also show the current system date by using a custom Node.js module that you will
develop in this exercise. The output is shown in Figure 1-3.

Hello NodelS! The time now 1s: Mon Jun 19 2017 23:07:05 GMT=+0000 (UTC)

Figure 1-3 Expected results: Hello NodeJS! message and system date and time

Chapter 1. Developing a Hello World Node.js app on IBM Cloud 3



1.2 Architecture

The architecture of the Node.js Hello World app is shown in Figure 1-4.

Public network

Request the HelloWorld App

Respond with the text

User o

IBM Cloud network

Send the HTTP request Q

Web Browser e APPLICATION LOGIC
ON NODE.JS RUNTIME

Respond with the HelloWorld message
appended with the current date time

Figure 1-4 Architecture

The following steps explain the sequence of interactions between the components that are

used in the exercise:

1. The user accesses the web application in a web browser through a URL provided by IBM

Cloud.

2. The web browser sends the HTTP request to the deployed Node.js app in IBM Cloud.
3. The Node.js app listens to the incoming request and responds with a Hello World

message that includes the current date and time.
4. The web browser shows the received message to the user.

1.3 Step-by-step implementation

This section describes how to implement the Hello World Node.js app.

1.3.1 Set up your IBM Cloud account

4

Register with IBM Cloud by providing a valid, unique email address. Your email address acts
as your user name for IBM Cloud, and you provide a password of your choice. When you sign
up to IBM Cloud, you are prompted for your demographic information (such as your name and
company). An email is sent to the email account that you provide in the registration to confirm

that your email account is valid and active.

Developing Node.js Applications on IBM Cloud



Complete these steps to set up your IBM Cloud account:
1. Open the IBM Cloud console at http://bluemix.net.
2. Click Create a free account. You are presented with a page similar to Figure 1-5.

Already have an IBM Cloud account? Log in

Email*

student_20&yahoo.com

First Mame*

Student20

Last Mame*

Cloud20

Company

Country or Region*

United States

Phone Number*

55b-65h-565

Password*

prsssensnes @

Password must contain 8-31 characters with at least one upper-case, one lower-case, one number, and one special character (- . @)

Keep me informed of products, services, and offerings from IBM companies worldwide.
By email By telephone

By clicking Create Account, | accept the |BM Cloud privacy policy and |1BM Cloud terms.

Create Account

Figure 1-5 IBM Cloud Sign up pane

Important note: Select United States for Country or Region. The exercises in this
course were developed and tested in the IBM Cloud US South region. You must select
United States to ensure that you create the resources in the US South region to be
consistent with the services that are used during course development. IBM Cloud
assigns you a region that is nearest to the country or region that you specify in your
registration form.

If you are physically located in a country that is closer to an IBM Cloud region other than
the US South, the closest region might be selected when you log in. Every time you log
in to IBM Cloud, check that the US South region was selected and, if not, switch the
region to US South.

Chapter 1. Developing a Hello World Node.js app on IBM Cloud
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3. Complete the form with your personal information. Note that you must use a valid email
address for this course because IBM Cloud sends you an email to verify your account.

4. Click Create Account. You are redirected to a page that looks similar to Figure 1-6. Close
the page.

) 1BM Cloud

Thanks!

To complete your registration, check your email.

Can't find the email? Resend

Figure 1-6 Email sent confirmation page

5. Check your email at the email account that you used to sign up to IBM Cloud. You will
receive an email similar to the one shown in Figure 1-7.

L

(5 1BM Cloud

Hello

Thank you for signing up for IBM
Cloud! Confirm your account to
get started.

Confirm Account

By confirming your account, you accept the
Terms of Use

Welcome and happy building!

Figure 1-7 Confirm your account
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6. Click Confirm Account. A page opens that explains that you have now activated your IBM
Cloud account.

7. Close this browser or browser tab. You may proceed to the next step.
The page that confirms that your account was activated also includes a Log in link. Instead of

following this Log in link, open a new browser window to experience the regular login to IBM
Cloud.

1.3.2 Log in to your IBM Cloud account

Log in to your IBM Cloud account by completing these steps:
1. Open your web browser, enter the following web address, and press Enter:
https://bluemix.net

2. The IBM Cloud login page opens (Example 1-8). Click Log in and provide your
authentication credentials.

5 IBMCloud

Welcome to IBM Cloud, the home
of 130+ unigue services. Start
building immediately.

Create a free account

Loegin

Figure 1-8 IBM Cloud login
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1.3.3 Create the Node.js application on IBM Cloud

Create the Node.js app by using the SDK for Node.js runtime on IBM Cloud by completing
these steps:

1. In the IBM Cloud Dashboard, click Create resource (Figure 1-9).

RESOURCE GROUP CLOUD FOUNDRY ORG
All Resources ~ All Organizations ~
LOCATION CATEGORY

All Locations ~ All Categories ~

Get started by deploying your first app

( ]EHE ) | Js | | Jnet | [ swift | | XSp )

Liberty for Java™ SDK for Node.js™ ASP.NET Core Runtime for Swift XPages

Figure 1-9 Creating the application

2. The IBM Cloud Catalog page opens. It lists the infrastructure and platform resources that
can be created in IBM Cloud. Scroll down to the Cloud Foundry Apps section under
Platform and click SDK for Node.js (Figure 1-10).

Deploy your app without managing underlying infrastructure.
i Liberty for SDK for ASP.NET Core
A2Va | Java™ IS Node.js™ .net
Develop, deploy,
Develop, deploy, Develop, depldy, and scale
and scale Javs and scale
Lite IBM
Lite IEM Lite IBM
Runtime for XPages Go
Switt Swift XSp .gO
Develop, deploy Develop, deploy,
A Kitura based and scale IEM and scale Go v
server applica
Lite IBM Lite
Lite IEM Community

Figure 1-10 IBM Cloud catalog
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3. In the App name field, enter vy102-XXX-nodejs. Replace XXX by three random characters
that become your unique key (Figure 1-11). You will be using this unique key in the naming

convention of this exercise.

The Host name field is automatically populated with the same value as the app name.
Keep the default values for the other fields.

In the Pricing Plans section, select 128 MB.

Note: If you are physically located in a country that is closer to an IBM Cloud region
different from the US South, the closest region might be selected when you log in.
Every time you log in to IBM Cloud, check that the US South region was selected and, if

not, switch the region to US South.

Click Create.

App name:

vy102-XxXX-nodejs

Host name: Domain:

wy102-X XX -nodejs mybluemix.net 4
Select region to deploy in: Choose an organization: Choose a space:

US South - student_156@yahoo.com dev

stimate Monthly Cost
Free
ost Calculator

Figure 1-11 Creating the Node.js app

4. The Getting started page for the created application opens (Figure 1-12). The status for
vy102-XXX-nodejs is shown as Starting until the application runs. Wait until the status
changes to This app is awake (for IBM Cloud Lite accounts) or Running (for non-IBM Lite

accounts).

Cloud Foundry apps [/ vy102-158-nod
Getting started .

] ]o ]

/ Vy102'158-n0dejs Running Visit ...

Overview

Runtime

Figure 1-12 Created Node.js App

Chapter 1. Developing a Hello World Node.js app on IBM Cloud
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1.3.4 Enable continuous delivery by using toolchain

The Getting started page of your app shows instructions for accessing your app through the
command-line interface (CLI). However, in this exercise, you use continuous delivery.

Enable continuous delivery for the Node.js app by completing these steps:

1. Click Overview on the left pane, scroll down to the Continuous delivery tile, and then click
Enable (Figure 1-13).

"5 |IBM Cloud Docs Support Manage
e (1) 10200006 01 [N IR
Overview

Org: skillsacademy.lite@gmail.com Location: US South Space: dev

Runtime
Activity feed View full usage details

Connections

Logs No activity available

Continuous delivery
Meonitoring

APl Management

Continuous delivery is not enabled for
this app.
Enable continuous delivery to automate
builds, tests, and deployments through
the Delivery Pipeline, GitHub, and more.

Figure 1-13 Enabling continuous delivery

10 Developing Node.js Applications on IBM Cloud



2. A new Continuous Delivery Toolchain tab opens. This toolchain includes tools to develop
and deploy the application.

The Toolchain Name field is automatically populated. Keep the default values for the
Select Region and Choose an organization fields (Figure 1-14).

THINK CODE DELIVER RUN
1
; _
O (O)- (@)
p — ‘_o‘l

ISSUE TRACKER REPOSITORY PIPELINE IBM Cloud

WEB IDE

Toolchain Name:

vy102-989-nodejs

Select Region: Choose an organization:

US South devadviondon@gmail.com -

Figure 1-14 Toolchain page
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Scroll down to see three main icons (Figure 1-15), which are described later:
— Git Repos and Issue Tracking.

— Eclipse Orion Web IDE.

— Delivery Pipeline.

The Git Repos and Issue Tracking icon is selected by default.

Tool Integrations

Git Repos and Eclipse Orion Web  Delivery Pipeline
Izsue Tracking IDE

Git repos and issue tracking hosted by IBM and built on GitLab Community Edition.

Repository type:

New v

Create an empty repository.

Owner Repository Name

mewies b vy102-136-nodejs

Figure 1-15 Three primary icons: Git Repos and Issue Tracking is selected by default

The Repository type field menu lists options to start from your code base:
New Start a new application.

Fork Start from a certain existing repository (you specify its URL), and then have a
separate stream of the same repository.

Clone Clone an existing repository to create a new one.
Existing Link to an existing repository and continue working on it.

3. The default selection is Clone. For this exercise, select New, so that you can start your
application from scratch.

4. For the other fields, keep their default values, then click Create.
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. A new page opens, showing the three main phases (Figure 1-16). A toolchain is a set of

tool integrations that support development, deployment, and operations tasks. The Ul to
create a new toolchain groups the tools into the following phases:

THINK This phase is for planning the application by creating bugs, tasks, or ideas by
using the Issue Tracker, which is part of the Git repository.

CODE This phase is for the implementation of the application by providing a GIT
repository as source code management system, and a Web IDE (Eclipse

Orion) to edit your code online. In the repository, you can specify whether to

clone a repository or start from scratch by selecting New in the repository

type.

DELIVER This phase is for configuring the delivery pipeline. It allows you to specify

automatic build, deployment, and testing of your code after a developer
pushes new code to the Git repository.

€  Toolchains

Overview

Connections

Manage

#) vy102-137-nodejs ESE

THINK

o

Issues

vy102-137-nodejs

v Configured

Add a Tool (®
CODE DELIVER

o Z

Git Delivery Pipeline

vy102-137-nodejs vy102-137-nodsjs

v Configured ' Configured

~ ®
(Onien|
[}

Eclipse Orion Web IDE

) Askus a Question

Figure 1-16 THINK, CODE, and DELIVER
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1.3.5 Create a Hello World Node.js server

14

The following steps describe how to write Node.js code from Eclipse Orion Web IDE, and how
to link this code to the Node.js app on IBM Cloud that you created in the previous sections:

1. On the Toolchain page, click the Eclipse Orion Web IDE icon (Figure 1-16 on page 13).

2. The page now shows the generated Node.js project through the Eclipse Orion Web IDE

(Figure 1-17).

The Eclipse Orion Web IDE is a browser-based development environment where you
develop for the web. You can develop in JavaScript, HTML, and CSS with the help of

content-assist, code-completion, and error-checking.

The left side of the current page shows the project structure. Currently, no Node.js files are
available. In the next steps, you create these files one by one.

! Root (console.bluemix.net) v

w launchConfigurations

Lt [ vy102-137-nodejs.launch
D .clignore
D .gitignore

™5 launchConfigurations
[y -cfignore
D _gitignore

& File Edit View Tools ‘ vy102-137-nodejs (running: normal) M B iER ‘

vy 102-137-nodejs

w vy102-137-nodejs
P v vy102-137-nodejs

62912017, 8:37:11 AM
6/29/2017, 8:37:10 AM
62912017, 8:37:10 AM

=]

1KB
1 KB

Figure 1-17 Eclipse Orion Web IDE

3. Right-click the root of the project (named vy102-XXX-nodejs) from the project structure on
the left, and then select New — File (Figure 1-18).

Root (console bluemix.net) «

Show Problems...  Ctri+Ak+P

® EREE] wew > | File

- |z Cut Cirl+X
if.(' [ Copy Ctrl+C |
Faste Ctrl+
O Delete Del
Y | Rename Ctri+F2
Compare ‘With...
Cpen 'With »
Open Related >
Import >
Export >
Search... Ctrl+Shift+H

Folder

vy 102-137-nodejs

Create a new file
W oy o

T =5 launchConfigurations

D cfignore
D _gitignore

» JavaScript

» Git

¢ File Edit WView Tools ‘ wy102-137-nodejs (running: normal) d BT iED ‘

B/2972017, 8:37:11 AM
6/29/2017, 8:37:10 AM
3

B/2972017, 8:37:10 AM

[}

1KB
1KB

Figure 1-18 Creating a file
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4. A textfield is displayed (Figure 1-19). Type manifest.yml and then press Enter.

€ File Edit View Tools | vy102-137-nodgjs (running: normal) M e EL | o H
Root (console.bluemix.net) « wy102-137-nodejs
w vy102-137-nodejs
Ch . v vy102-137-nodejs ]
| manifest.yml J
£+ » launchConfigurations 5 launchCenfigurations B126/2017, :37:11 AM
[ cfignare [ -cfignore 6/20/2017, 8:37:10 AM 1KB
[ -aitignore [ -gitignare 6/29/2017, 8:37:10 AM 1KB

» JavaScript

» Git

Figure 1-19 Creating the manifest.yml file

The manifest.yml file is now created (Figure 1-20).

& File Edit View Tcols‘ wy102-137-nodejs (running: nomal) v B B | o M

Root (console bluemix.net) v manifest.ymil

@ » launchConfigurations

-r.(- [ -cfignore

D .gitignare

w vy 102-137-nodejs 01

Figure 1-20 Viewing the manifest.yml file

The manifest.yml file contains information about the deployment of the application to IBM
Cloud.

Add the code snippet from Example 1-1 to manifest.yml.

Example 1-1 Code snippet: Application details

applications:

- path: .

memory: 256M
instances: 1

domain: mybTuemix.net
name: vyl02-XXX-nodejs
host: vyl02-XXX-nodejs
disk_quota: 1024M

Note: Replace the XXX with your unique key (three random characters) that you chose
in step 3 on page 9 to give a unique name to your Node.js app and host.
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Table 1-1 explains the meaning of each attribute in the manifest.ymi file.

Table 1-1 manifest.yml file attributes

Attribute Description

path Indicates to Cloud Foundry the directory where the application is located.
memory Specifies the memory limit for all instances of the application.

instances Specifies the number of app instances that are needed for the application.

A value of one instance is sufficient for this exercise.

domain The Cloud Foundry domain to which you are deploying the application.

name The name of the application that you specified when you created the Cloud
Foundry app in IBM Cloud.

host The subdomain where the application is available.

disk_quota Specifies the allocation amount of disk space for the app instance.

5. If required, change the domain based on your IBM Cloud region as listed in Table 1-2.

Note: If you followed the instructions for this exercise, you should be in the US South
region.

Table 1-2 IBM Cloud regions and domains

Region Domain

US South mybluemix.net
United Kingdom eu-gb.mybluemix.net
Sydney syd.mybluemix.net
Germany eu-de.mybluemix.net

6. Save the file by clicking File — Save.

7. Right-click the root of the project (named vy102-XXX-nodejs), select New — File, name
the file package. json, and then press Enter.

The package. json file holds various metadata relevant to the project. For example, in
Example 1-2, the “start” field specifies app.js, which is the starting point (entry JS file)
for this application. The package. json file also specifies the dependencies on other
Node.js modules.

The package. json file is used by node package manager (NPM), which is the default
package manager for the JavaScript runtime environment, Node.js.

NPM provides two main functions:

— Online repositories for Node.js packages/modules, which are searchable at the Node.js
website at https://nodejs.org/en/.

— A command-line utility to install Node.js packages, and perform version management
and dependency management of Node.js packages.

NPM accesses the package. json file to perform tasks such as registering the application
by using the name field in the package. json file, making sure the dependencies in the
package. json file are available in the Node.js online repository with the specified versions,
and so on.
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Insert the code snippet from Example 1-2 in the package. json file.

Example 1-2 Code snippet for package.json file

{
"name": "NodejsStarterApp",
"version": "0.0.1",
"description": "A Hello World NodedS sample",
"scripts": {
"start": "node app.js"
}
}

The main attributes of the package. json file are described in Table 1-3.

Table 1-3 Main attributes

Attribute Description

identifier that is assumed to be completely unique.

name The name of your node application. The name and version together form an

of n.n.n (that is, 1.0 is not an allowed value).

version The version of the current application. The version must always be in the form

description A simple description about the application.

scripts

A dictionary property containing script commands that are run at various times
in the lifecycle of your package. The key is the lifecycle event, and the value is
the command to run at that point. In this case, the “start” event is needed to
refer to the node app.js command.

Save the file by clicking File — Save.

8. Create a file and name it app. js. This is the entry JavaScript file for your application.

9. Insert the line from Example 1-3 into the app. js file.

Example 1-3 Add variable

var http = require("http");

Figure 1-21 shows the variable in IBM Cloud DevOps.

File  Edit View Tools 0 vy102-137-nodejs (running: normal) + N B @ [H
e
Root (console bluemix.net) app.js
w vy102-137-nodejs 1 var jiip = require("http");| -
@ » launchConfigurations
%:I- [ -cfignore
[ -gitignore
appjs
D manifest.yml
package.json
Figure 1-21 The app.js file: Importing the HTTP module
The require statement is used to import node modules that are managed by NPM.
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10.

The name of the built-in module, http, is managed by NPM. This module is mainly used to
allow Node.js to transfer data over the Hypertext Transfer Protocol (HTTP).

Enter the code snippet from Example 1-4 to create the server. This server is expected to
handle the HTTP requests coming from the client.

Example 1-4 Code snippet: Creating the server

// Read the port from the underlying environment.
// If not exist, use the default port: 8080
var port = process.env.VCAP_APP_PORT || 8080;

// Create the server and listen to requests on the specified port.
http.createServer(function (request, response)

}).listen(port);

Your app. js file, which now looks like Figure 1-22, shows the createServer function.

package. json

¢~ Fie Edit View Tools | vy102-137-nodejs (running: normal) Ll B ER | @ = A
Root (console bluemixnet) appjs
w vy102-137-nodejs 1 wvar http = reguire("http");
<P> ) ) 2 // Read the port from the underlying envirocnment.
» launchConfigurations 3 // If not exist, use the default port: 2888 =
_;& D cfignare -:1 var port = process.env.VCAP_APP_PORT || B2a888;
D .gitignore & // Create the server and listen to requests on the specified port.
- @ 7 http.createServer{function (ggguest, response) { =
E app.js ]
. 4  }).listen(port);
[ manifestyml 10

Figure 1-22 The createServer function

As shown, the HTTP module has a createServer callback function, which is responsible
for creating a server. This server provides a callback that receives two parameters:

— request: This object contains the HTTP request details from the client. You should be
able to read parameters from this request to use in your application.

— response: This object is created by the HTTP module and you add the response details
to it. Then, the HTTP module sends the response object back to the client as an HTTP
response to the original HTTP request from the client.

The server listens to a port variable. The port variable is set by the following value:
process.env.VCAP_APP_PORT

The process.env property returns an object that contains the user’s environment. In this
case, it contains properties related to the deployed application and its underlying IBM
Cloud environment.

The process.env.VCAP_APP_PORT port value is provided by IBM Cloud automatically when
you create the project.

If the process.env.VCAP_APP_PORT is null for some reason (this can happen if you run this
application outside the IBM Cloud), then the port variable is set to 8080 (port 8080 is the
default port for Node.js).
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11.Inside the function of the createServer, add the code snippet from Example 1-5.

Example 1-5 Code inside createServer function

// Set the content type of the response
response.writeHead (200, {'Content-Type': 'text/plain'});

This line has the response’s header details:

— Status code: Identifies whether the request was a success, a bad request, a forbidden
request, and so on. The code for success is 200.

— Content type: Identifies the type of content returned in the body of the response. The
content type can be text/plain, text/html, and other types. In this scenario, content type
is set as text/plain.

12.Add the code snippet from Example 1-6 to the end of the createServer function.

Example 1-6 Code snippet: Response - Hello NodeJS

// Write a simple Hello World message,
// which will be shown in the user's web browser
response.end('Hello NodedS!');

The end function is used to add the text passed as an argument to the body of the
response.

The app. js file now looks like the one in Figure 1-23, showing the added response.

i B vy102-137-nodeis (running:noma) ——« I ICERERSN @ = &
Root (console bluemix.net) w appjs
» vy102-137-nodejs 1 war http = require("http”);
@ ) . 2 J/ Read the port from the underlying environment.
» launchConfigurations 3 // If not exist, use the default port: 26&@
3:.1'- [ -cfignore 4  wvar port = process.env.VCAP_APP_PORT || 8030;
=
D .gitignore & // Create the server and listen to requests on the specified port.
& 7 http.createServer{functien (rgguest, response) {
] /f Set the content type of the response
: 9 response.writeHead(20@, {'Content-Type': "text/plain'});
[y manifestym 18 // Write a simple Hello World message,
. 11 // which will be shown in the user's web browser =
package.json 12 response.end( Helle NodelS!');
13  }).listen{port});
14

Figure 1-23 The app.js file: Added response

Save the file by clicking File — Save.

13.1n the server toolbar, select Create new launch configuration from the drop-down list

and click the “+” button to display the Edit Launch Configuration window. If you do not have
the Create new launch configuration option, skip this step.

In the Edit Launch Configuration window, ensure that the Organization is set to your email
address, Space is set to dev, and click Save.

14.Now, you can click the play button (Deploy the App from the Workspace), highlighted

in Figure 1-23. Clicking this button deploys the application to IBM Cloud.

You might receive a notification warning you that your application will be redeployed. Click
OK to confirm.
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The deployment status indicates that deployment is in progress (Figure 1-24).

€ File Edit View Tools || I vy102-137-nodejs (deploying) v | E | a H
, Root (console.bluemix.net) » vy102-137-nodejs
:
<I> i w vy102-137-nodejs i
» launchConfigurations
£ [ cfignore [ launchConfigurations 612912017, 8:37:11 AM
[ gitignore &5 chanor 6/29/2017, 8:37:10 AM 1KB
app.js [ -gitignore 6/29/2017, 8:37:10 AM 1KB
[ manifest.yml [ apeis 6/29/2017, 10:02:14 AM 1KB
package json [y manifestyml 6/20/2017, 10:06:07 AM 1KB
[} package.json 6/20/2017, 10:01:32 AM 1KB
» JavaScript
» Git -
Figure 1-24 Pressing the Deploy the App from the Workspace button
15.After the deployment is complete, click Open the Deployed App (Figure 1-25).
Note: If you receive an error message about a timeout, refresh the page.
& File Edit Vew Tools vy102-137-nodejs (running: normal) » EE o | Live Edit. (B3 Line &
Root (console bluemix.net) v
¥ vy 102-137-nodejs 1 war http = require({"http"};
<l‘> . 2 // Read the port from the underlying envircnment.
v launchConfigurations 3 // If not exist, use the default port: Z@86
_r'x_ [y vy102-137-nodejs launch j var port = process.env.VCAP_APP_PORT || 8a8zZ8; 4
D cfignore & // Create the server and listen to reguests on the specified port.
@ 7 http.createServer{function {rgguest, response) {
D .gitignore 2 // Set the content type of the response
" g response.writeHead({200, {'Content-Type': '"text/plain'});
app s 18 /f Write a simple Hello World message,
B . 11 /f which will be shown in the user's web browser
D naniesty 12 response.end("Hellc MNodelS!');
package. json 13  }).listen(port);
14

Figure 1-25 Opening the deployed app

A new tab opens and displays the Hello NodeJS! message.
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1.3.6 Add a module to the Node.js application

In this section, you add a Node.js module to your application.

A module encapsulates related code into a single unit of code. Creating a module means
moving the related functions into one file. This point is illustrated next with an example
involving an application that is built with Node.js.

Several modules are built in Node.js. For example, the HTTP module is a built-in module. The
following steps show how to create your own custom module:

1. Close the Running Application tab to return to Eclipse Orion.

2. Right-click the vy102-XXX-nodejs folder, and then select New — Folder (Figure 1-26).

¢ File Edit View Tools | vy102-137-nodejs (running: normal) S R ES ‘ Live Edit. (G d
’ Root (console.bluemix.ne) - wy102-13T-nodejs

& v vy102-137-no¢ LEY » File
w launchCaoni Cut tri+x I Folder P Create a new folder m

9]

ﬂ' [ wvy102- Copy Cir+C =5 TaunchConfigurations B29/2017 83711 AM

Pasta Ctrls U
[y cfignore | ol ] il 6/29/2017, 8:37:10 AM 1KB
[ -gitignore| Rename T [ -gitignore 6/29/2017, 8:37:10 AM 1 KB
app.js Compars With... [ appis B/29/2017, 8:47:49 AM 1KB
[ manifesty OPen Wi , [ manifest.ymi 6/28/2017, 8:41:54 AM 1KB
sy Oven Related d [ package.json BI20/2017, 8:42:35 AM 1KB

b Import >

Export 3 » JavaScript

Search... Cirl+Shift+H

Show Problems...  Ctri+Alt+P » Git

Figure 1-26 Creating a folder

3. Name the new folder currentDate.
4. Inthe currentDate folder, create a file named package. json.
5. In this package. json file, add the code snippet from Example 1-7.

Example 1-7 Code snippet: Add currentDate
{

"name": "currentDate",
"main": "./lib/currentDate"
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The results are shown in Figure 1-27.

The figure shows that the new package. json file represents the new module:

— It has the usual name attribute and another attribute named main.

— This main attribute has the path of the JS file that contains the code of this module.

— The value of the main attribute is "./1ib/currentDate". You need to create a
currentDate. js file inside the 1ib folder, which you do in the next steps.

Save the file by clicking File — Save.

& File Edit View Tools ‘ vy102-137-nodeis (running: normal) 4 > B TER | Live Edit: (3

I Root (console.bluemix.net) « package.json
w vy 102-137-nodejs 1 { "pame": "currentDate”,
@ 2 "main": "./lib/curremtDate”
w currentDate 3
4

« I

» launchConfigurations
[ -cfignore

D .gitignare

app js

D manifest.ymi

m package.json

Figure 1-27 The currentDate module in the package.json file

6. In the currentDate folder, create a folder named 1ib.

7. In the Tib folder, create a new file named currentDate. js. The result is shown in

Figure 1-28.

, Root (console.bluemix.net) v curreniDate.js

@ w currentDate
e v lib
package json

» launchConfigurations

» vy102-137-nodejs «f 1 |

D .clignore

[ -gitignore
app.js

D manifest.yml

package json -

& File Edit View Tools | vy102-137-nodejs (running: normal) +rH N BN ‘ Live Edit: ()

Figure 1-28 The currentDate module in the currentDate.js file

8. Inthe currentDate. js file, enter the code snippet from Example 1-8.

Example 1-8 Code snippet: Export current date time

exports.currentDateTime = function() {

return Date();

}s
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This new currentDateTime function simply returns the current date by using Date().

This function is added to a variable named exports, which is used for exposing the function
so it can be used by other modules in the system. It is a special object, which by default is
included in every JS file in the Node.js application.

Your file now looks like the one shown in Figure 1-29.

File  Edit WView  Tools O vy102-20C-nodejs (running: normal) | 3 e,

. Foot (console bluemix.net) = currentDate js

Q‘/ w currentDate

£ v lib

[ currentDate js

package_ json

w vy 102-XX¢-nodejs 1 exports.currentDateTime = function{) {
return Date();

¥l

Ld pa b

Figure 1-29 The currentDate module: Exporting the currentDate Time function

Save the file by clicking File — Save.
9. Open the app. js file and find the line that is shown in Example 1-9.

Example 1-9 Set variable http

var http = require("http");

Below that line, add the line from Example 1-10.

Example 1-10 Set variable dateModule

var dateModule = require('./currentDate');

This line imports the currentDate, which you just created, to your app. js file.

Note: In the line, the period and forward slash (./) characters indicate that the
currentDate module exists in the same folder as the folder that contains this app. js file.

10.Find the lines that are shown in Example 1-11.

Example 1-11  Write Hello world message

/ Write a simple Hello World message,
// which will be shown in the user's web browser
response.end('Hello NodeJS!');

Replace those lines with the lines from Example 1-12.

Example 1-12 Lines to use

// Write a simple Hello World message appended with the current date
response.end('Hello NodeJdS! The time now is: ' + dateModule.currentDateTime());
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The result is shown in Figure 1-30.

& File Edt View Tools | vy102-137-nodejs (running: normal) g > BT ER | Live Edit: (B Line 14:Coumn1 (@
’ Root (console.bluemix.net) « app.js
w vy102-137-nodejs - 1 wvar hittp = require{"http");
<I> @ 2 var dateModule = reguire(,/currentDatel);
¥ currentDate 3 // Read the port from the underlying environment.
ﬁ v lib 4 jf If not exist, use the default port: B08@
5 wvar port = process.env.VCAP_APP_PORT || zasa;
currentDate js &
. 7 [/ Create the server and listen to requests on the specified port.
package.json f © http.createServer(function (rggugst, response) {
| hConfi fi 9 /{ Set the content type of the response
RRARREH DI OUPIHON S 18 response.writeHead{28@, {'Content-Type': 'text/plain’});
[ -cfignore 11 /4 Write a simple Hello World message appended with the current date in the system
12 response.end(’'Hello NodelS! The time now is: ' + dateModule.currentDateTime());
D .gitignore 13  }).listen(port);
14 |
appjs
[ manifest.yml
package.json &

Figure 1-30 Using the currentDate module in the app.js file

All changes are automatically saved in Eclipse Orion. If the changes are not automatically
saved or if you want to force a save, select File — Save.

To deploy, click the play button (Deploy the App from the Workspace), as shown in
Figure 1-31. You might receive a notification warning you that your application will be
redeployed. Click OK to confirm.

& File Edit View Tools | vy102-137-nodejs (running: normal) =R | Live Edit: (CE3 Line 14: Column 1 @
! Root (console bluemix.net) app.js
w vy 102-137-nodejs o 1 wvar http = require("http");
@ @ 2 var dateModule = require(,/currentDate.);
¥ currentDate 3 // Read the port from the underlying environment.
{I‘ v lib 4 ff If not exist, use the default port: 8880
5 var port = process.env.VCAP_APP_PORT || 203a;
currentDate js 6
. 7 // Create the server and listen to reguests on the specified port.
package. json & nttp.createServer(function (rgguest, response) {
| hConfi fi 9 f/{ Set the content type of the response
2 EINICLE DT OUTANON S 13 response.writeHead({20@, {'Content-Type': 'text/plain'});
[ cfignore 11 /{ Write a simple Hello World message appended with the current date in the system
12 response.end("Hello NodelS! The time now is: ' + dateModule.currentDateTime());
D .gitignore 13 }).listen(port);
14 |
appJjs
[ manifest.yml
package.json =

Figure 1-31 Deploying the application that is using the currentDate module

24 Developing Node.js Applications on IBM Cloud




11.After deployment is complete, open the deployed application by clicking Open the
Deployed App (Figure 1-32).

¢ File Edit View Tools | > 8P iER | LiveEdt. (_ES Ling 14: Coumn 1 @
Root (consale.bluemix.net) = app.js
¥ vy102-137-nodejs 1 var http = require{"http");
@ @ 2 var dateModule = reguire(,/currentDate.)s
¥ currentDate 3 // Read the port from the underlying environment.
‘I.JI' - lib 4/ If not exist, use the default port: 2880
5 war port = process.env.VCAP_APP_PORT || 3238;
currentDate js 6
. 7 // Create the server and listen to requests on the specified port.
package.json H & nttp.createServer(function (feguest, response} {
- 9 /{ 5et the content type of the response
v launchConfigurations 18 response.writeHead(28e, {'Content- 1 text/plain’});

D vy102-137-nodejs launch 11 // Write a simple Hello World message ap ed with the current date in 1:"1e system
12 response.end(’'Hello NodelS! The time now is: ' + dateModule.currentDateTime());
D .cfignore 13 }).listen(port);
14
D _gitignore
appjs

Figure 1-32 Opening the deployed application that is using the currentDate module

Your web browser now opens and displays the result (Figure 1-33).

Hello NodelS! The time now 1s: Mon Jun 19 2017 23:07:05 GMT=+0000 (UTC)

Figure 1-33 Results

1.3.7 Stop the application

IBM Cloud Lite account provides you with 256 MB of application memory for Cloud Foundry
apps and 100 Cloud Foundry services.

To free the resources assigned to your application, you can either stop your
application or delete it:

1. Stop your application by clicking the Stop the App icon (Figure 1-34).

ile i iew ools 2-137- ¥ e Live Edit: | ine 14 :
Fil Edit Vi Tool j i E C Line 1

Figure 1-34 Stop the application

2. Close your web browser.

1.4 EXxercise review

In this exercise, you accomplished the following goals:

» Created a Node.js App on the IBM Cloud environment.

» Used the Continuous Delivery Toolchain to develop and deploy the Node JS App.
» Wrote your first Node.js “Hello NodeJS!” application.

» Created a module in Node.js to wrap functionality and use it from other JS files.
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Understanding asynchronous
callback

This chapter discusses two important concepts: Asynchronous method invocation and
callbacks:

» Asynchronous method invocation

This is a design pattern where an invoker method does not block while waiting for the
invoked method to finish processing and return a result. Instead, the invoked method is
run in a separate thread and the invoker is notified when the result is ready.

» Callback function

This is a function that is passed to another function as a parameter and the callback
function is called and run within this other function.

An asynchronous callback has considerations that differ from a synchronous callback. This
chapter describes those considerations.

This chapter shows how to use callback functions to call an external service. This exercise
uses the IBM Watson Language Translator service in IBM Cloud. You will create a Node.js
module that contains the logic for these calls.

This chapter contains the following topics:

Getting started

Architecture

Step-by-step implementation
Exercise review

vyvyyy
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2.1 Getting started

To start, read through the objectives, prerequisites, and expected results of this use case.

2.1.1 Objectives

By the end of this chapter, you should be able to understand asynchronous callbacks and be
able to write the code in a Node.js application.

2.1.2 Prerequisites

Before you start, be sure that you meet these prerequisites:
» Basic knowledge of JavaScript
» An IBM Cloud account available at https://console.bluemix.net/.
» A workstation that has these components:
— Internet access
— Web browser: Google Chrome or Mozilla Firefox
— Operating system: Linux, Mac OS, or Microsoft Windows

2.1.3 Background

In this exercise, you will use asynchronous callback functions.

A callback function is a function that is passed as a parameter to another function. The
callback function is to be run only after the called function finishes running.

Example 2-1 shows an example of a callback function.

Example 2-1 Callback function example

setTimeout (function() {
console.log("A");
}, 3000);

setTimeout (function() {
console.log("B");
}, 2000);

setTimeout (function() {
console.log("C");
}, 4000);

setTimeout (function() {
console.log("D");
}, 1000);

The setTimeout function in Example 2-1 is a function that receives the following parameters:
» A callback function that should be run after a certain time interval.
» The time interval (in milliseconds) that should elapse before the callback function can run.
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When calling the setTimeout function, Node.js is not waiting for the processing to finish.
Instead, Node.js registers the callback function for it to be run after the response is returned.

When the code in Example 2-1 runs, the following output is returned in the console:
D

B
A
C

The result depends on the sequence of the setTimeout functions finishing their execution and
not on the sequence of their declaration in the JavaScript file.

2.1.4 Expected results

This exercise shows how to use callback functions to call an external service (this exercise
uses the Watson Language Translator service on IBM Cloud).

The logic of these calls will be in a Node.js module that you will create. Figure 2-1 shows a
callback function to call the Language Translator service.

Fle Edit Vew Tools | » vy102-150-nodejs (running: norma) 3 >r 7= | Live Edt. (B9 Line 26 : Columr

oot (console bluemicnet) translator jz
r vy 102-150-nodejs 1 wvar watson = require('watson-developer-cloud');
2
v launchConfigurations 3  exports.getTranslation = function getTranslation(helloText, fromlanguage, tolanguage, callback) {
. 4 var language_translator = watson.language_translator
[ vy102-150-nodsjs launch I \E ,_-g S : ELREE e «
2 VErsion: V£
v translator 0 i

¥ lib var translatorCallback = function(err, data) {

8
- g if (err) {
translator. js 10 console.log(err);
n

callback(err, null);

package json 12
| 13
cfignore
D g 14 else {
[ aitignors 15 console.log{data);
14 callback(null, data.translations[@].translation);
app.js 17 }
18
[y manifest yml 19 1
K . 28 language_translator.translate({
LecieiE TN 21 text: helloText,
22 source: fromlanguage,
23 target: tolanguage
24 }, translatorCallback);

Figure 2-1 Expected results

The expected result of running this function is to see the translation of a word from English to
Spanish using IBM Watson Language Translator service. (Figure 2-2).

‘Translation of Hello is Hola |

Figure 2-2 Example results
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2.2 Architecture

The architecture of the asynchronous callback in this chapter is shown in Figure 2-3.

Public network

IBM Cloud network

APPLICATION LOGIC

o ON NODE.JS RUNTIME
Enter the application’s URL Send the HTTP request e
> > Call the
< . * Response with the Wat§on Language Translator
Response with text translated text o N serv:lcbe a;? register
User Web Browser a callback function
o Execute the
callback
function
e Call the
Language
Respond to the Translator
caller with the vy service
required data

Watson Language Translator service

Figure 2-3 Asynchronous Callback sample architecture diagram
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This exercise shows how to use callback functions in your Node.js application. In this
scenario, the Node.js app accesses the IBM Watson Language Translator service in IBM
Cloud. The flow that is shown in Figure 2-3 is as follows:

1.
2.

The user enters the application’s URL in the web browser.

The web browser sends the HTTP request to the Node.js app that is deployed in IBM
Cloud.

The Node.js app asynchronously calls the Language Translator service and registers a
callback function that is to be called when the Language Translator service sends the
response.

The Node.js app sends an HTTP request to the Language Translator service on IBM
Cloud that is exposed as a REST API.

. The Language Translator service responds to the HTTP request with the requested data

(translated text).

The callback function (from step 3) is now run. This function responds to the HTTP
request (from step 2).

7. The Node.js app sends the data to the web browser in the HTTP response.

8. The web browser displays a web page that shows the data to the user.
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2.3 Step-by-step implementation

This section describes how to make asynchronous callback calls by using Node.js.

2.3.1 Log in to your IBM Cloud account

Follow these steps to log in to IBM Cloud:
1. Open your web browser, enter the following web address, and then press Enter:
https://bluemix.net

2. The IBM Cloud login page opens (Figure 2-4). Click Log in and provide your account
credentials.

5 IBMCloud

Welcome to IBM Cloud, the home
of 130+ unigue services. Start
building immediately.

Create a free account

Loegin

Figure 2-4 IBM Cloud login

2.3.2 Create the Node.js application on IBM Cloud

Create the Node.js app by using the SDK for Node.js runtime on IBM Cloud:
1. In the IBM Cloud dashboard, click Create resource (Figure 2-5).

Dashboard
RESOURGE GROUP REGION GLOUD FOUNDRY ORG €LOUD FOUNDRY SPACE
All Resources ~ US South ~ student_0145@yahoo.com dev ~ Create resource

Figure 2-5 Create resource

f4
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2. The IBM Cloud Catalog page opens (Figure 2-6). It lists the infrastructure and platform
resources that can be created in IBM Cloud. Scroll down to the Cloud Foundry Apps
section and click SDK for Node.js.

) Deploy your app without managing underlying infrastructure.
All Categories
: Liberty for Java™ SDK for Node.js™
Java
Infrastructure o Develop, deploy, and scale Develop, deploy, and scale
At Java web apps with e server-side JavaScr
Compute
Storage e .
MNetwork
Security ASP.NET Core Runtime for Swift
i net switt
Containers Develop, deploy, and scale A Kitura based server
VNlware ASP.NET Core web = application that you c

Figure 2-6 IBM Cloud Catalog

3. In the App name field, enter vy102-XXX-nodejs. Replace XXX with any three random
characters, which become your unique key (Figure 2-7). Make sure that the name of this
application is different from the name of the application that you created in Chapter 1,
“Developing a Hello World Node.js app on IBM Cloud” on page 1. Take note of the random
characters because you will be using your unique key in the naming convention of this
exercise.

The Host name field is automatically populated with the same value as the app name.
Keep the default values for the other fields.
Click Create.

< Viewall

Create a Cloud Foundry App

SDK fOI’ NOde.jSTM APP name:

vy 102-XXX-nodejs
Develop, deploy, and scale server-side

JavaScript® apps with ease. The IBM

) ) Host name: Domain:
SDK for Node js™ provides enhanced
performance, security, and serviceability. wy102-XXX-nodejs mybluemix.net
Lite 1EM Select region to deploy in: Choose an organization: Choose a space:
US South - student_0145@yahoo.com dev

View Docs

MNeed Help? Estimate Monthly Cost F
Contact IBM Cloud Sales Cost Calculator ree

Figure 2-7 Creating the Node.js app
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4. The Getting started page for the created application opens (Figure 2-8). For a while, the
status for vy102-XXX-nodejs is shown as Starting. Wait until the status changes to This
app is awake (for IBM Cloud Lite accounts) or Running (for non-IBM Lite accounts).

Getting started

Cloud Foundry apps / vy102-147-nodejs

no_447.

. (1) vy102-147-nodejs ® amn  vsa.. EEan:

Runtime

Figure 2-8 Created Node.js app

2.3.3 Enable continuous delivery

Enable continuous delivery for the Node.js app by completing these steps:

1. Click Overview on the left pane, scroll down to the Continuous delivery tile, and then click
Enable (Figure 2-9).

Overview

Runtime

Connections

Monitoring

APl Management

Getting started ( Vy1o2—147—n0dej8 @ Running  Visit ... E :

| started vy102-147-nodejs app
Nov 4, 2017 12:47:30 PM | student_0145@yahoo.com

updated vy102-147-nodejs app
Logs changed routes

Nov 4, 2017 12:47:20 PM | student_0145@yahoo.com and deployments through the Delivery Pipeline,

No activity avalable ) i
Continuous delivery

Continuous delivery is not enabled for this app.

Enable continuous delivery to automate builds, tests,

GitHub, and more.

Figure 2-9 Enabling continuous delivery

A new continuous delivery toolchain tab opens (Figure 2-10).

*) Continuous Delivery Toolchain

This toclchain includes tools o develop and
deploy your app. Depending on your app, when
you create the toolchain, the Git repository will
either be empty or will contain source code from
your app.

This toclchain uses tools that are part of the
Continuous Delivery service. If an instance of that
service isn't already in the selected organization,
when you click Create, it is automatically added
with the free Lite plan selected.

To get started, click Create.

THINK CODE DELIVER RUN
g = poros I
,/ \ / N\ / /7;\ \ /o \.
( | ( | = | = [ -
\ o ¥ \ o ),n" l'\ '</ /.-’ \.\ q ,-"I
\\-.,_ _// S A \‘_____// \m___.-/
ISSUE TRACKER REPOSITORY PIPELINE IBM Cloud
//"_ "'\\
/ + B
el
\ * N
\ -’
WEB IDE

Figure 2-10 Toolchain creation page
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Scroll down to see the three main icons shown in Figure 2-11:

— Git Repos and Issue Tracking

— Eclipse Orion Web IDE
— Delivery Pipeline

The Git Repos and Issue Tracking icon is selected by default.

Git Repos and Eclipse Orion Web
Is=sue Tracking IDE

Repository type:

New
Create an empty repository.
Owner

student 0145 e

Delivery Pipeline

Repository Mame

wvy102-148-nodejs

Git repos and issue tracking hosted by IBM and built on GitLab Community Edition.

Figure 2-11 Three primary icons: Git Repos and Issue Tracking is selected by default
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2. To create the Node.js app from scratch, select New from the Repository type menu, and
then click Create. A new page opens (Figure 2-12).

Toolchains / vy102-147

ommostions #  vy102-147-nodejs -
Manage

THINK CODE DELIVER

Overview

o) o) @
Issues Git Delivery Pipeline
vy102-148-nodejs vy102-148-nodejs vy102-147-nodejs

+ Configured v Configured v Configured

)
Eclipse Orion Web IDE
< é) AskusaQ

Figure 2-12 Create a toolchain page

2.3.4 Integrate the Node.js app with the Watson Language Translator service

An IBM Cloud service is a ready-for-use functionality that is hosted on IBM Cloud and can be
accessed from your application over the internet. Examples of services are databases,
message queues, and many others. In this exercise, you use the Watson Language
Translator service.
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Create a Language Translator service instance
In the following steps, you create an instance of the Watson Language Translator service that
is hosted on IBM Cloud and access this service from your Node.js application:

1. Right-click Catalog and select Open link in new tab (Figure 2-13). A Catalog tab opens.

Overview

AR

Connections

Manage

wy102-X12-nodejs

Toolchains / vy102-X12-nodejs

vy102-X12-nodejs

Cpen link in new tab

Cpen link in new window

Save link as...

Copy link address

Inspect
THINK CODE DELIVER
lzzues Git Delivery Pipeline

wy102-X12-nodejs

Configured w Configured

vy102-X12-nodejs

Configured

Eclipse Orion Web IDE

Figure 2-13 Open Catalog in new tab

2. In the filter field, search for the Language Translator service and click it (Figure 2-14).

All Categories (1)

Infrastructure

Platform (1)

Bodarrlate
boilerplates

. language translator

x m

Platform

Watson

Build cognitive apps that help enhance, scale, and accelerate human expertise.

Language Translator

(=] Translate text from one language to
another for specific domains.

IBM

Figure 2-14 Language Translator service icon
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Use this service to translate text from one language to another.

3. The Language Translator service page opens (Figure 2-15). Keep the default values and
click Create.

Language Translator

Want to dynamically translate news, Service name:

patents, or conversational

. Language Translator-s8
documents? Instantly publish content
in multiple languages? Or allow your

French-speaking staff to instantly Credential name:

send emails in English? You can with

Credentials-1
Watson Language Translator!
Connect the Watson service to your
code, and you can leverage the power Select region to deploy in: Choose an organization: Choose a space:
of our service in the following US South = mewies@eg.bm.com dov =

domains / language pairs:

Need Help? Estimate Monthly Cost
Contact IBM Cloud Sales [ Cost Calculator

Figure 2-15 Creating the Language Translator service

Connect the Node.js app to the Language Translator service
To connect your Node.js app to the Language Translator service, complete these steps:

1. Click Connections on the left navigation bar, then click Create Connection.

2. From the list, select your Node.js application that you created in 2.3.2, “Create the Node.js
application on IBM Cloud” on page 31, and click Connect.

3. A message prompts you to restage the application so that it can use the Language
Translator service (Figure 2-16). Click Restage.

Restage app

Your 'vy102-uis-nodejs' app needs to be restaged. Do you
want to restage it now?

Figure 2-16 Restage after connecting to the Language Translator service
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Obtain the Language Translator service credentials
The service credentials are required to access the service. To create and obtain the
credentials for your Language Translator service instance, complete these steps:

1. In the Language Translator Service Details page, click Service credentials on the left
navigation bar, then click New Credential (Figure 2-17).

Watson

Getting started

) Language Translator-xe :

Manage

Location: US South Org: aazrag@eg.ibm.com Space: dev
Service credentials

Plan

Connections Service credentials

Credentials are provided in JSOM format. The JSON

snippet lists credentials, such as the APl key and secret,

View More

as well as connection information for the service.

Service credentials New credential (B

Click New credentials to create a set of credentials for this instance

Figure 2-17 Service Credentials

2. The Add new credential window opens. Click Add.
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3. Click View credentials to display the credentials. Figure 2-18 shows a JSON object that
contains the service credentials. Click the Copy icon to copy the service credentials and
paste them in a text editor. These credentials are needed to access the Language
Translator service instance.

75 IBM Cloud

Watson
Getting started

Language Translator-xe

Manage

Loeation: US South Org: aazraq@eg.lbm.com Space: dev
Service credentials
Plan Credentials are provided in JSON format. The JSON View More

snippet lists credentials, such as the APl key and
Connections secret, as well as connection information for the

service.

Service credentials New credential ()

10 ~ ltemsperpage | 1-1of 1items 1 of 1 pages < 1 >
:: KEY NAME DATE CREATED ACTIONS
71 credentials-y  MNov 23, 2017 - 04:55:14 View credentials |

{ -

"url": "https://gateway.watsonplatf

orm.net/language-translator/api”,
"username": "e5@36c55-4685-423f-9ad
3-9e57c4A3bad6a”,
"password™”: "X2tUzHroFN1C"

¥
<

Figure 2-18 Language Translator service credentials
4. Close the Service Details browser tab.

Understand the Language Translator REST API

The Language Translator service provides REST APIs, which can be called by the
applications linked to it. The following steps walk you through a demo showing you how the
Language Translator REST API works:

1. Open a new web browser tab. Use the following web address to open the Language
Translator for IBM Watson Developer Cloud API:

https://language-translator-demo.ng.bluemix.net/
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2. Scroll down to the Translate Text section. Select English for the input language, and
Spanish for the Output language. Then, write Hello in the Text input field and press
Enter. The Text output field shows the translation as Hola as shown in Figure 2-19.

Translate Text

Input

Enter or paste text from a passage.

Text Rest API

Hello

English v

Output

Copy output from this field to clipboard.

Spanish v

Text JSON

Hola

Figure 2-19 Language Translator For IBM Cloud API

3. In the Output section, click JSON. The JSON object retrieved from the API call is shown

(Example 2-2).

Example 2-2 JSON object as response

{
{
"translations": [
{
"translation": "Hola"
}
1,
"word_count": 1,
"character_count": 5

}

Note: The translations.translation field contains the translated text result. You will
learn how to read the content of this field in a Node.js app in the next section, 2.3.5,
“Access the Language Translator service from the Node.js app”.

4. Close the opened tab of the web browser.
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2.3.5 Access the Language Translator service from the Node.js app
This section describes the steps to access the Language Translator service from a Node.js
application.
1. On the View toolchain page, click the Eclipse Orion Web IDE icon.

The browser shows the generated Node.js project in the Eclipse Orion Web IDE
(Figure 2-20).

ile i iew ools vy 102- nodejs (running: normal v BN O I EE o -
& Fil Edit Vi Tool o wy102-150-nodejs (| i 1y A ™
Root (console bluemixnet) = launchConfigurations
w VW102-150-nodejs :
I w launchConfigurations m
» launchConfigurations
$f [ chgnore [ w102-150-nodejs launch 1142017, 3:14:05 PM 1KB
[ -gitignore » JavaScript
» Git

Figure 2-20 Eclipse Orion Web IDE

2. Right-click the root of the project (named vy102-XXX-nodejs), and select New — File.
A text field is displayed. Type manifest.yml and then press Enter. The manifest.yml file is
now created.

3. Add the code snippet from Example 2-3 to the manifest.yml file. Replace the XXX with
your unique key (three random characters).

Example 2-3 Code snippet: manifest.yml file

applications:

- path: .
memory: 256M
instances: 1
domain: mybluemix.net
name: vyl02-XXX-nodejs
host: vyl02-XXX-nodejs
disk_quota: 1024M

4. If required, change the domain on based on your IBM Cloud region as listed in Table 2-1.

Table 2-1 IBM Cloud regions and domains

Region Domain

US South mybluemix.net
United Kingdom eu-gb.mybluemix.net
Sydney syd.mybluemix.net
Germany eu-de.mybluemix.net
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5. Create a file and name it package. json. Insert the code snippet from Example 2-4 into the

package. json file.

Notice the dependencies section, which includes the ready made packages to be used by
the application. The package used in this exercise is watson-developer-cloud, which is
the Node library used to access the Watson Developer Cloud services. You will use it in
the exercise to access the Language Translator service.

Example 2-4 Code snippet: package.json file

{
"name": "NodejsStarterApp",
"version": "0.0.1",
"description": "App for understanding Callback",
"scripts": {
"start": "node app.js"
}!
"dependencies": {
"watson-developer-cloud": "~1.0.0"
}
}

. Create a file and name it app.js. In the app. js file, insert the code from Example 2-5.

Example 2-5 Code snippet: Create http instance

const http = require('http');

The http module is used for HTTP functions.

. Next, insert the code shown in Example 2-6.

Example 2-6 Code snippet: Create watson-developer-cloud instance

const watson = require('watson-developer-cloud');

This line imports the watson-developer-cloud package. This package allows access to all
of the Watson APIs, one of which is the Language Translator service that you use in this
exercise.

. Next, insert the code snippet from Example 2-7.

Example 2-7 Code snippet: Create server to receive htip request

var portNumber = process.env.VCAP_APP_PORT || 8080;

const server = http.createServer(handleRequests);

server.listen(portNumber, function() {
console.log('Server is up!');

1)

This code creates a server to receive the http requests from the user. The function
handleRequests is called whenever a request is received.

. The next step is to implement the handTeRequests function. Insert the code snippet from

Example 2-8 at the end of the app.js file.

Example 2-8 Code snippet: handleRequests function

function handleRequests(userRequest, userResponse) {

}
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The handleRequests function has two parameters:

— The request (named userRequest in this example).
— The response (named userResponse in this example).

Figure 2-21 shows the app. js file up to this point in the exercise.

¢ File Edit ‘iew Tools 0 wy102-312-nodejs (running: normal) Ad > B[ =R
Root {console bluemix.net) ¥ appjs
- v wy102-312-nodejs 1 const http = require('http'};
O 2 t watson = uire('watson-devel r-cloud");
- » launchConfigurations o 5 COnS Lt SO0 =ERequIne (A Hatson eToper:cloud
'I:i' D cfignore 4 var porthumber = process.env.VCAP_APP_PORT 5ese;
- 5 const server = http.createserver{handlerequests);
D aitignore & server.listen(portiumber, function() {
7 a ('server is up!'y:
o Il
[ manifest yml 3
. @12 function handleRequests{userRequest, userResponse)y {
[ package jeon "1 5
12 ¥

Figure 2-21 Watson developer cloud library, server, and handleRequests function

10.

11

In the handleRequests function, add the following line for setting the header data:
userResponse.writeHead (200, {'Content-Type': 'text/plain'});

Below the userResponse.writeHead line, enter the code snippet from Example 2-9.

Example 2-9 Code snippet: Identify translation request message

var helloText = 'Hello';
var fromLanguage = 'en';
var tolanguage = 'es';

These variables contain the data to be sent in the request to the Language Translator
service:

— helloText stores the text that will be translated.
— fromLanguage stores the source language for the translation.
— tolanguage stores the target language for the translation.

.After the variables declaration in the function handleRequests, enter the code snippet from

Example 2-10.

Example 2-10 Code snippet: Language Translator object

var language translator = watson.language translator({
version: 'v2'

1)

The watson module includes the Tanguage_translator API. This function expects a JSON
object containing details about the connection to the Language Translator service such as
the URL, username, and password.

However, because the Language Translator service is bound to the Node.js app through
IBM Cloud, there is no need to specify these details as they are stored in
VCAP_SERVICES. Only the version of the Language Translator service is specified here.
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12.Enter the code snippet from Example 2-11.

Example 2-11 Code snippet: language_translator.translate

Tanguage_translator.translate({
text: helloText,
source: fromLanguage,
target: tolLanguage

}, callback);

The Tanguage_translator.translate function is called. The translate function expects
two arguments:

— A JSON object. This JSON object contains the text, source, and target fields. As shown
Example 2-11, the variables helloText, fromLanguage, and toLanguage are used for
setting the values.

— A callback function. This function will be run after the Language Translator service
finishes processing the request and returns the response to the Node.js app. While the
Language Translator service is processing the request, the Node.js app registers the
callback function so it can be run after the response is returned.

13.Before the line Tanguage translator.translate, enter the code snippet in Example 2-12.

Example 2-12 Code snippet: language_translator callback function

var callback = function(err, data) {

if (err) {
console.log(err);
userResponse.end('Error: ' + err);

} else {
console.log(data);
userResponse.end('Translation of ' + helloText + " is " +

data.translations[0].translation);

}
}s

The callback function has two arguments:

— The err object, which is used if an error occurs in the function
— The data object, which contains the data returned by the Language Translator service.

The translation data can be sent in the userResponse object, which is the response object
that contains the text to be returned to the web browser.
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The handleRequests function should now look as shown in Example 2-13.

Example 2-13 Code snippet: handleRequests function complete

const http = require('http');
const watson = require('watson-developer-cloud');

var portNumber = process.env.VCAP_APP_PORT || 8080;

const server = http.createServer(handleRequests);

server.listen(portNumber, function() {
console.log('Server is up!');

1)

function handleRequests(userRequest, userResponse) {

userResponse.writeHead (200, {
'Content-Type': 'text/plain'
D H

var helloText = 'Hello';

var fromLanguage = 'en';

var tolLanguage = 'es';

var language_translator = watson.language_translator({
version: 'v2'

}s

var callback = function(err, data) {

if (err) {
console.log(err);
userResponse.end('Error: ' + err);

} else {
console.log(data);
userResponse.end('Translation of ' + helloText + " is " +

data.translations[0].translation);

}
}s

language_translator.translate({
text: helloText,
source: fromLanguage,
target: tolanguage

}, callback);

}

14.1f you see a warning message Parameter 'userRequest' is never used for the line
function handleRequests(userRequest, userResponse), click Disable
no-unused-params.

15.Next, click Create new launch configuration and the “+” sign in the drop-down list. If you
do not have the Create new launch configuration option, skip this step.

In the Edit Launch Configuration window, ensure that the Organization is set to your email
address, and Space is set to dev, and click Save.
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16.Click the play icon (Deploy the App from the Workspace) to deploy the app.
17.After the deployment is complete, click the Open the deployed app icon.

You see the output in your browser (Figure 2-22). The output shows the translation of the
Hello text from English to Spanish.

Translation of Hello is Hola

Figure 2-22 Language Translator output

2.3.6 Access the Language Translator service through a Node.js module

46

In 1.3.6, “Add a module to the Node.js application” on page 21, you learned how to create a
Node.js module. In this section, you will learn how to return a callback function in a module.

The following steps create a Node.js module, called translator, that will contain the logic for

accessing the Language Translator service:

1. In the root path, create a new folder and name it translator.

2. Inthe translator folder, create a file named package.json.

3. Enter the code snippet in Example 2-14 in the package. json file. The main field contains
the path of the JS file that has the Language Translator service code.

Example 2-14 Code snippet: package.json for Language Translator

{
"name": "translator",
"main": "./lib/translator",
"dependencies": {
"watson-developer-cloud": "~1.0.0"
}
}

The package. json file in Example 2-14 represents the translator module.

4. In the translator folder, create a new folder named 1ib.
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5. Inthe 1ib folder, create the translator.js file.
The translator folder (and translator. js file) now look like Figure 2-23.

“~ File Edit Wiew  Tools vy 102-150-nodejs (running: normal) B 7 =

Foot (console bluemix.net) « franslator.js

@ p launchConfigurations
';:5 w translator

w vy 102-150-nodejs 1

w lib

package. json
[Y .cfignore
[ .gitignore
app js
[Y manifest.yml

package. json
Figure 2-23 The translator.js file

Leave the translator.js file empty for now.
6. Open the app.js file and remove all code in this file.
7. Add the code in Example 2-15 to the app. js file.

Example 2-15 Code snippet: Importing http and translator

const http = require('http');
const translatorModule = require('./translator');

The first line is for importing the http module. The second line is for importing the
transTator module that you created in the previous steps. You now import the translator
module into the app. js file. You implement the translator module later.

8. Add the code snippet from Example 2-16 to the app. js file.

Example 2-16 Code snippet: Declare text, from and to fields

var helloText = 'Hello';
var fromLanguage = 'en';
var tolLanguage = 'es';

These lines declare the variables for the input fields that you use when accessing the
Language Translator service.
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9.

Below the var tolLanguage line, add the code snippet from Example 2-17.

Example 2-17 Code snippet: Create server and listen on a port

var portNumber = process.env.VCAP_APP_PORT || 8080;

const server = http.createServer(handleRequests);

server.listen(portNumber, function() {
console.log('Server is up!');

1)

These lines create the server and listen on a certain port.

createServer receives the handleRequests callback function. You implement this function
in the next step.

10.Add the code snippet from Example 2-18 for the hand1eRequests callback function.

11

Example 2-18 Code snippet: handleRequests

function handleRequests(userRequest, userResponse) {
userResponse.writeHead (200, {
'Content-Type': 'text/plain'
1
}

The body has code that sets the header content.

.Inside the handleRequests callback function, after the userResponse.writeHead (200, {

'Content-Type': 'text/plain' }); function call, enter the code snippet from
Example 2-19.

Example 2-19 Code snippet: getTranslation

translatorModule.getTranslation(helloText, fromLanguage, toLanguage, callback);

The code line in Example 2-19 calls the getTranslation function that should be defined in
the Language Translator module.

This function has following parameters:

— helloText

— fromLanguage

— tolanguage

— callback function, which will be called after the getTranslation function finishes its
execution
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12.Before the translatorModule.getTranslation() line you just added, insert the code
snippet from Example 2-20 for the callback function that is mentioned in the previous step.

Example 2-20 Code snippet: The callback function with translatorOutput

var callback = function(error, translatorOutput) {

if (error) {
userResponse.end(error);
} else {

userResponse.end('Translation of

translatorQutput);
}

}s

"+ helloText + " is " +

The callback function is expected to have an error parameter that holds a value in case
of errors. The other parameter is for the translatorOutput. If the error object is not null,

the HTTP response is sent back to the user with this error. If no error occurs, the message
containing the translatorOutput is sent in the HTTP response back to the user.

The app. js file now looks like the file in Figure 2-24.

appjs
1 const http = require('http');
B 2 const translatorModule = require(,/translatorc!);
4  war helloText = 'Hello";
5 war fromlLanguage = 'en';
& war toLanguage = "es';
& wvar portNumber = process.env.VCAP_APP_PORT || 80888;
& const server = http.createServer{handleRequests);
18 server.listen{portNumber, function() {
11 console.log('Server is up!'):
1L j‘.,'_:
314 function handleRequests{uyserBequest, userResponse) {
15 userResponse.writeHead (208, {
16 "Content-Type': 'text/plain’
17 1h
18
15 var callback = function({error, translatorQutput) {
28 if (error) {
21 userResponse.end{error);
22 ¥ else {
23 userResponse.end('Translation of '
24 ¥
25
26 i
£d
28 ﬂ translatorModule.getTranslation{helloText, fromLanguage, tolanguage, callback):
£

+ helloText =+ is

+ translatorOutput);

Figure 2-24 The app.js file using the translator module

Save the file by clicking File — Save.
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13.0Open the translator. js file. Add the code snippet from Example 2-21 to import the
watson-developer-cloud module.

Example 2-21 Code snippet: Importing the watson-developer-cloud API

var watson = require('watson-developer-cloud');

14.Next, define and export the getTranslation data, which is used in the app. js file. The
initial code looks like the code snippet shown in Example 2-22.

Example 2-22 Code snippet: Exporting the getTranslation function

exports.getTranslation = function getTranslation(helloText, fromLanguage, tolanguage, callback) {

}s

This function receives the fields helloText, fromLanguage, toLanguage, and the callback
function that is to be run when the getTranslation function finishes execution.

15.Inside the getTranslation function, add the code snippet from Example 2-23. This code is
for accessing the Language Translator API.

Example 2-23 Code snippet: Access Language Translator AP/

var language translator = watson.language translator({
version: 'v2'

1)

Below the code in Example 2-23, add the code snippet from Example 2-24 for the actual
call to the Language Translator service.

Example 2-24 Code snippet: language_translator translate function

Tanguage_translator.translate({
text: helloText,
source: fromLanguage,
target: tolLanguage
}, translatorCallback);

16.Before the Tanguage_translator.translate line, add the code snippet from
Example 2-25. This code defines the translatorCallback callback function.

Example 2-25 Code snippet: translatorCallback function

var translatorCallback = function(err, data) {

}s

The translatorCallback callback function is called after the response from the
Tanguage_translator.translate function is returned.

The translatorCallback function contains two parameters:

— err: This parameter has a value if there is an error returned when the
Tanguage_translator.translate function is run.

— data: This parameter has the returned response data from running the
Tanguage_translator.translate function.
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17.Inside the translatorCallback function, add the code snippet from Example 2-26.

Example 2-26 Code snippet: translatorCallback callback function details

if (err) {
console.log(err);
callback(err, null);
} else {
console.log(data);
callback(null, data.translations[0].translation);

}

The code first checks if an error occurred. In case of error, run the callback function, with
the first parameter set to the err value and the second parameter, the data object, to null.

If err is null, then no errors occurred. In this case, the data object has the response data
from calling the Language Translator service.

Now, the callback function can be run by setting the first parameter as null (because no
errors occurred) and the second parameter as data.translations[0].translation to
read the returned translation from the data JSON object. The JSON object structure is
shown in Example 2-2 on page 40.

Figure 2-25 shows the translator. js file at this point.

File Edit View Tools | @ vy102-150-nodejs (running: normal) i > a7 ED | Live: Edit -B o B &
Root (console.bluemix.net) v translator.js
» vy102-150-nodejs 1 var watson = require('watson-developer-cloud'};
» launchConfigurations 3  exports.getTranslation = function getTranslation(helloText, fromLangusge, tolanguage, callback) {
T 4 var lsﬂg;fge_?"?ﬂf%atcr = watson.language_translator({
version: ‘w2
v lio O H
translator js 8 var translatorCallback = function(err, data) {
9 if (err) {
package json 19 console.log{err);
= 11 callback(err, null);
[ cfignore 12 f
-gitignore =
D gitig 14 else {
appJs 15 console.log{data);
16 callback(null, data.translations[@].translation);
[ manifestyml 17 3
B
package json 19 ¥
pl] language_translator.translate({
21 text: helloText,
22 source: fromLanguage,
23 target: tolLanguage
24 }, translatorCallback);

Figure 2-25 Translator module code

18.Click the play icon (Deploy the App from the Workspace) to deploy the app. Confirm if
you are prompted to restart the app. After the deployment is complete, click the Open the
Deployed App icon.

The window showing the translation is displayed (Figure 2-26).

Translation of H=llo is Hola

Figure 2-26 Results of translator output
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2.3.7 Stop the application

IBM Cloud Lite account provides you with 256 MB of application memory for Cloud Foundry
apps and 100 Cloud Foundry Services.

To free the resources that are assigned to your application, you can either stop your
application or delete it. To do so, complete these steps:

1. Stop your application by clicking the Stop the App icon(Figure 2-27).

€& File Edit View Tools‘ 0 wy102-137-nodejs (running: nommal)

FBIZ" = | Live Edit: (@ Line 14 :

Figure 2-27 Stop the application

2. Close your web browser.

2.4 Exercise review

In this exercise you accomplished the following goals:

» Created the Language Translator service in IBM Cloud and connected it to your Node.js
app.

» Used asynchronous callback functions in your Node.js app and learned how the callback
function is run.

» Created a module in Node.js to call the Language Translator service and used it from
other JS files.
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Creating your first Express
application

Express is a Node.js web framework. It allows rapid development of web applications.
It provides an easy way to handle routing of an application by exposing REST APIs.

In this chapter, you create an application that uses the Express framework and the Watson
Natural Language Understanding service to extract the author name from articles that are
published on the web. You provide the web address (URL) of the article to the application, and
it outputs the name of the author (or multiple names if the article has multiple authors).

This chapter contains the following topics:

Getting started

Architecture

Step-by-step implementation
Exercise review

vyvyyy
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3.1 Getting started

To start, read through the objectives, prerequisites, and expected results of this use case.

3.1.1 Objectives

Express is a Node.js web framework. It allows rapid development of web applications. It
provides an easy way to handle routing of an application by exposing REST APlIs.

By the end of this chapter, you should be able to accomplish these objectives:

Create a Hello World Express application.

Create a simple HTML view for your application.

Understand Express routing.

Use third-party modules in Node.js.

Understand IBM Watson Natural Language Understanding service.
Use a Git repository on IBM Cloud DevOps.

Understand Delivery Pipeline.

vyVVyVYyVYVYYVYY

3.1.2 Prerequisites

Before you start, be sure that you meet these prerequisites:
» Basic JavaScript skills
» Basic HTML skills
» An IBM Cloud account available at https://console.bluemix.net/.
» A workstation that has these components:
— Internet access
— Web browser: Google Chrome or Mozilla Firefox
— Operating system: Linux, Mac OS, or Microsoft Windows

3.1.3 Expected results
You create an application that uses Express framework and Watson Natural Language
Understanding service to extract the author name from any article that is published on the

web. You provide the web address (URL) of the article, and the application outputs the name
of the author (or multiple names if the article has multiple authors).
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The application involves the following steps:

1. Figure 3-1 shows the starting page of the application. Enter the web address of any
article, such as the following URL, and then click Submit. In this example, the URL of the
article is as follows:

http://www.forbes.com/sites/alexkonrad/2016/01/29/new-ibm-watson-chief-david-ke
nny-talks-his-plans-for-ai-as-a-service-and-the-weather-company-sale/

[ | o [ B |

[ https:i/fvyl02-x1d-expre: X -.

C | @& Secure | https//vyl102-x14-express.mybluemix.net wl o |

Watson Author Finder

To get information about the author of an article, enter the URL of that article.

| Submit |

e

Figure 3-1 Watson Author Finder

2. The URL of the article is posted to the /author URL (Figure 3-2), then Watson Natural
Language Understanding service is called to extract the author name (or names) from the

article.

:Eﬂ

[ https://vyl02-ad2-expre

<« C & Secure |https:_.-'-"vylﬂz—a42—express.mybluemix.net.-'.a._|T.!-'n::r w

[{"name":"Alex Konrad"}]

Figure 3-2 Watson Author Finder returned these results
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3.2 Architecture

Figure 3-3 shows the components and runtime flow of the application.

Public network ‘ IBM Cloud network

User

Author name

10

€ open 2pp URL @ cET/
) index_html 9 2 o index.html
Enter article URL POST /author

Author name

ﬁﬁ\r}plication logic

on Mode js runtime
n

@

0

User input

Article metadata

Watson Matural Language
Understanding
gervice

Figure 3-3 Architecture

The following steps explain the sequence of interactions between the various components in
the exercise:

1. In a web browser, navigate to the application URL of this exercise:
http://vyl02-XXX-express.mybluemix.net

2. The web browser sends a GET request to the Node.js server. As mentioned in step 1, the
application URL for this example is http://vy102-XXX-express.mybluemix.net. The path
that follows this URL is a route, and there should be a handler for this route in the Node.js
application.

For example, if the user sends the following request, there should be a route called 'GET
/sample' in the Node.js application:

http://vyl02-XXX-express.mybluemix.net/sample

This route can return a resource (HTML page, image, and so on), call a back-end service,
or both.

In step 1, the user requested the home page of this exercise’s application. The browser
sends a GET requestto http://vyl02-XXX-express.mybluemix.net/. That means that the
'"GET /' (root) route will be called.

3. The Express framework in Node.js returns the index.htm1 file in response to the 'GET /'
route request.
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4. The web browser shows the index.html page to the user. The index.html page contains
a form that has one text box, and a Submit button. In the text box, the user can enter the
URL of the article.

5. The user enters the article’s URL, and then clicks Submit.

6. The web browser sends a POST request to the /author route with the article URL passed
in the body.

7. Express framework in Node.js passes the article URL to Watson Natural Language
Understanding service. Also, it requests that the metadata be returned.

Note: The Watson Natural Language Understanding service uses natural language
processing (NLP) to analyze semantic features of any text. The Natural Language
Understanding service has many features, such as concepts, categories, emotion,
entities, keywords, metadata, and sentiment.

The feature that you use in this exercise is metadata.The feature gets document
metadata, including author name, title, RSS and Atom feeds, prominent page image,
and publication date.

8. The metadata of the article is returned by the Natural Language Understanding service.
9. Node.js filters the metadata to return only the author name (or names).
10.The author name (or names) of the article are returned to the user on the web browser.

3.3 Step-by-step implementation

This section provides details of how to implement the Hello World Node.js app by using the
Express framework.

3.3.1 Log in to your IBM Cloud account

Log in to IBM Cloud by completing these steps:
1. Open your web browser, enter the following web address, and then press Enter:
https://bluemix.net

2. The IBM Cloud login page opens (Figure 3-4). Click Log in and provide your
authentication credentials.

5 IBM Cloud

Welcome to IBM Cloud, the home
of 170+ unigue services. Start

building immediately

Create a free account

Figure 3-4 IBM Cloud login
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3.3.2 Create the Node.js application on IBM Cloud

Complete these steps to create the Node.js app by using the IBM SDK for Node.js runtime on

IBM Cloud and to enable continuous delivery for the application:

1. Click Catalog on the top bar and select Cloud Foundry Apps on the left pane.

2. Click SDK for Node.js (Figure 3-5).

All Categories L, Search
Infrastructure
Compute
Storage o Liberty for Java™
Network — Develop, deploy, and
) scale Java web ar
Security
Containers i
VMware
ASP.NET Core

Platform -net Develop, deploy, and
Boilerplates scale ASP.NET Cc
APls i
Application Services
Blockchain XPages

| Cloud Foundry Apps > | i Develop, deploy and

Deploy your app without managing underlying infrastructure.

SDK for Node.js™

Develop, deploy, and
scale server-side

IBM

Runtime for Swift

A Kitura based server
application that yc

IBM

Go

Develop, deploy, and

Figure 3-5 IBM Cloud Catalog: Cloud Foundry Apps

3. In the App name field, type vy102-XXX-express (Figure 3-6). Replace XXX with any three

random characters. Click Create.

< View all

Create a Cloud Foundry App

SDK for Node.js™ SpEEE

vy102-ad42-express
Develop, deploy, and scale server-

side JavaScript® apps with ease.

Host name: Domain:
The IBM SDK for Node.js™ provides
enhanced performance, security, vy102-ad2-express eu-gb.mybluemixnet -
and serviceability.

Select region to deploy in: Choose an organization: Choose a space:

United Kingdom - aazraq@eg.ibm.com dev
View Docs
Need Help? Estimate Monthly Cost o ,
$0.0749 USD/GB-Hour Create

Contact IEM Cloud Sales Cost Calculator our =

Figure 3-6 Create an SDK for Node.js application
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4. In the next steps, you enable continuous delivery for this application. Application Details

displays the Getting started page (Figure 3-7). Wait until the application is started and
then click Overview.

Catiing st Das_h-t.:oard ! vyl02-a42-express

e (s ) vy102-242-express @ rumig m ﬂ :
Runtime Org: aazraq@eg.bm.com Location: United Kingdom Space: dev

Gonnections

Figure 3-7 Application details: Getting started page

5. In the Continuous delivery tile of the Overview page, click Enable (Figure 3-8).

Getting started (ds ) vy102-a42-express @ ruming ma :

Overview
Org: aazrag@eg.ibm.com Location: United Kingdom Space: dev

U e AT

Runtime
MNowv 10, 2017 1:41:34 PM | aazrag@e... Continuous delivery
Connections
() updated vy102-a42-express app

Logs changed routes
Monitoring MNowv 10, 2017 1:41:25 PM | aazraq@e... Continuous delivery is not enabled for
this app.
API Management () ereated vy102-a42-express app Enable continuous delivery to automate
Mowv 10, 2017 1:41:25 PM | aazraq@e... builds, tests, and deployments through

the Delivery Pipeline, GitHulb, and more.

<

Figure 3-8 Application details: Overview page
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6. A new tab opens (Figure 3-9) where you create a toolchain. In the Repository type field,
select New to create an empty application, and then click Create.

5 IBM Cloud

Git Repos and Issue Eclipse Orion Web Delivery Pipeline
Tracking IDE

Git repos and issue tracking hosted by IBM and built on GitLab Community Edition.

Repository type:
Mew b

Create an empty repository.

Owner Repository Name

aazraq ¥ vyl02-ad2-express
Make this repository private i
Enable issues (i
Track deployment of code changes 6]

Figure 3-9 Create a toolchain

60  Developing Node.js Applications on IBM Cloud



7. To start editing the code, click Eclipse Orion Web IDE (Figure 3-10).

<  Toolchains

Overview

Connections

Manage THINK
Issues

vyl02-ad2-express

v Configured

;*si@ vy102-ad2-express

L]
- :

Add a Tool (@

CODE DELIVER
O 2
Git Delivery Pipeline

vyl02-ad2-express

v Configured

~ @
Orien|
)

Eclipse Orion Web IDE

v Configured

vyl02-a42-express

' Configured

) Ask us a Question

Figure 3-10 IBM Cloud DevQOps toolchain

8. On the left, expand the twistie for vy102-xxx-express (highlighted in Figure 3-11).

&~ File Edit View Tools

Root (console bluemixnet) «
<I> Bfm 02-3d42-express

L

wyl02-ad2-express

w Root

=g vy102-a42-express

6/24/2017, 12:31:25 A

=)

Figure 3-11 Eclipse Orion
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Notice that an empty project is created (Figure 3-12).

&~ File Edit  View  Tools |  wy102-ad42-express (running: normal) P B[S )
Root (console bluemix.net) « vy 102-ad42-express
wy102-a42-express
<r:-> i wvy102-a42-express fii
» launchConfigurations
& [ chignore [ launchConfigurations 6/2412017, 12:31:25 AM
[ -gitignore [ -cfignore 61242017, 12:31:23 AM 1KB
[ -gitignore 62412017, 12:31:24 A 1KB
» Git

Figure 3-12 An empty project is created: vy102-xxx-express

3.3.3 Create the Hello World Express application

Express is a Node.js framework. It is used to simplify the creation of web applications on
Node.js. The core component of Express is routes.

Route refers to the definition of application end points (Uniform Resource Identifiers (URISs))
and how they respond to client requests. Express supports the routing methods that
correspond to the HTTP methods GET, POST, PUT, HEAD, DELETE, OPTIONS, and
TRACE.

In the following steps, you create the Hello World Express application that returns the words
“Hello Express!” in response to the GET / route request. The root (/) route is called whenever
a user accesses the URL of the application. Also, you will create another route, POST /author,
after the user sends a POST request to the /author resource. This route returns “Author
Name” to the user.

1. Create the package. json file and add Express framework as one of its dependencies:
a. Right-click vy102-xxx-express in the left navigation bar, and select New — File.
b. Name the file package.json (Figure 3-13) and then press Enter.

€& Fie Edit View Tools | 7 wy102-a42-express (running: normal) 2 B
I Root (console bluemix net) ¥ package json
» Wi02-a42-express 1 =1

» launchConfigurations
.ﬁ. D .cfignore

D .gitignore

[ package json

Figure 3-13 The empty package.json file
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c. Copy the code snippet from Example 3-1 to the package. json file.

Example 3-1 Code snippet: package.json

"description": "A sample express app",

{
"name": "vyl02-XXX-express",
"version": "0.0.1",
"dependencies": {
"express": "4, *"
}
}

d. Notice that Express version 4.x is added as a dependency. In the name, replace XXX
with the three characters that you assigned as part of your application name

(Figure 3-14).

package_json

1 {
@ 2 "name": "wvylO
3 "version®: "@8.@
_;‘1} 4 "description™:
5 "dependencies":
] "express™:
7 ¥
B}

Figure 3-14 The package.json file with the Express version 4.x dependency

2. Create the app.js file. In app.js, you create an instance of Express and it will be the

starting point of your application:

a. In the navigation bar, right-click vy102-xxx-express, and then select New — File.

b. Name the file app.js and press Enter. At this point, app.js is empty (Figure 3-15).

I Root (console bluemix net) ¥
» Wi02-a42-express
» launchConfigurations
.1} D .cfignore
D .gitignore

@ package.json

= File Edit “iew Tools | vy 102-a42-express (running: normal) v BN =

app.js
1

Figure 3-15 The empty app.js file
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c. Copy the code snippet from Example 3-2 into the app. js file.

Example 3-2 Code snippet: Instantiate Express framework (GET and POST)
var port = process.env.VCAP_APP_PORT || 8080;

//Express Web Framework, and create a new express server
var express = require('express'),
app = express();

// In case the caller calls GET to the root '/', return 'Hello Express!'.
app.get('/', function(req, res) {
res.send('Hello Express!');

1)

// In case the caller calls POST to /author, return 'Author name'
app.post('/author', function(req, res) {
res.send('Author name');

1)

// start server on the specified port and binding host
app.listen(port);

The code instantiates the Express framework, listening to the default port of IBM
Cloud, and exposes two routes (Figure 3-16):

GET / Returns “Hello Express!” to the caller when the caller requests the
root of the application.
POST /author When the caller issues a post request to /author, “Author name” is
returned.
& Fie Edit view Tooks | [T ] P B = Q| e (RS
, Root (console.bluemix.net) ¥ app.js
¥ wy102-a42-express 1 war port = process.env.VCAP_APP_PORT @882,
@ o NChCIBOU SO _ {/Express Web Framework, and create a new express server
D .cfignore 4 wvar express = require('express'),
{} - 5 app = express();
D .gitignore 5
" 7 [/ In case the caller calls GET to the root '/', return "Hello Express
[ appis M & app.get('/", function(req, res) {
D package json g res.send( "Hello Express!");
10 });
11
12 /f In case the caller calls PoST to /fauthor, return "author name'
13 app.post('/author', function(reg, res) {
14 res.send( "author name'};
15 1)
16
17 /f start server on the specified port and binding host
18 app.listen(port);

Figure 3-16 The app.js file with Express starter code

Note: You can usually press Shift+Alt+F to format the code.
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3. Add the manifest.yml file with the domain and host, and configure it to run app.js after
the Node.js server starts:

a.
b.
C.

d.

Right-click vy102-xxx-express in the left navigation bar, and then select New — File.
Name the file manifest.yml and press Enter.

Copy the code snippet from Example 3-3 to the mani fest.yml file. This code configures
the domain, name, and memory of the application.

In the manifest.yml file, replace XXX with the three characters you chose as part of
your application name and host.

Example 3-3 Code snippet: Add domain and host, and configure to run app.js

applications:

- path: .
memory: 256M
instances: 1
domain: mybluemix.net
name: vyl02-XXX-express
host: vyl02-XXX-express

disk quota: 1024M

If needed, change the domain on based on your IBM Cloud region as listed in
Table 3-1.

Table 3-1 IBM Cloud regions and domains

Region Domain

US South mybluemix.net
United Kingdom eu-gb.mybluemix.net
Sydney syd.mybluemix.net
Germany eu-de.mybluemix.net

Copy the following line to the end of the manifest.ym] file. This line instructs IBM Cloud
to start app. js after the application is staged.

command: node app

Your manifest.yml now looks like the file in Figure 3-17.

Docs Support Manage

& File Edit ‘View Tools | @ vy102-a42-express (running: normal) v BN N B

Root (console-ondeck.stage1.bluemix.net) manifest.ymil

@ v vy102-a42-gxpress

2
» launchConfigurations 3
ﬁ D «cfignore 5 ‘bluemix.net
it o 6 nar a42-express
[ gitignore 7 ho y -ad2-express
app.js 3 di ota: 1924M

- CCII”".’-E'TG: node app =
[ manifestymi

package.json

Figure 3-17 The manifest.yml file
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The file is saved automatically. You can force save it by clicking File — Save.

4. Deploy the application from the workspace by completing these steps:

a.

b.
c.

d.

In the server toolbar, select Create new launch configuration from the drop-down list.
If you do not have the Create new launch configuration option, skip to step d.

Click the “+” button to display the Edit Launch Configuration window.

In the Edit Launch Configuration window, ensure that the Organization is set to your
email address, and Space is set to dev, and click Save.

Click the play icon (Deploy the App from the Workspace), which is highlighted in
Figure 3-18. Then, click OK in the window that opens to confirm the action.

File Edit View Tools | vy102-a42-express (running: normal) v |E|I 2 S

Root (console-ondeck.stage 1. bluemix.net) = manifest.ymil

applications:

w vy 102-ad2-express

.
) 2 - path: .
» launchConfigurations 3 memory: 256M
: - instances: 1

[ -cfignore 5 domain: mybluemix.net

aitignore 6 name: wyl@2-azd2-express
D amg 7 host: wyld2-ad2-express
appjs i disk_guota: 1824M

9 command: node app
[ manifestymi

package_json

Figure 3-18 Deploy the application

Notice that the Live Edit and debug options are visible on the top toolbar after the
deployment is completed (Figure 3-19). The Live Edit and debug features are available
only for the Node.js application. When IBM Cloud detects that you are creating a
Node.js application (from the manifest.yml file), the two features become available on
the toolbar.

Note: IBM Cloud Lite account does not support the Live Edit feature. If you are
using a Lite account, this option will not be displayed.

= File Edit \iew  Tools ‘ wy102-a42-express (running: normal) S B = M H Live Edit: ':B |

P Root (console bluemicnet) ¥ manifest.yml

v vy102-a42-express

C w launchConfigurations

WA

-]:} D wy102-a42-express.launch 4 AP |
5 mybluemix.net
[ -chignore & 182 -342-EXPress
gitignore 7 182-a42-2Xpress
SE B disk_guota: 1@24M =
m app.js 9 ommand: node app

package.json

Figure 3-19 The Live Edit and debug features are now available
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Note: While a Node.js application is in Live Edit mode, you can debug it on the
Web IDE. You can edit code dynamically, insert breakpoints, step through code, restart
the runtime, and more. You must use a Chrome browser to be able to use the debug

feature.

5. Run the application by clicking the Open the Deployed App icon (Figure 3-20).

& Fie Edit View Tc:-c-ls|

, Root (console. bluemix.net) ¥
¥ wy102-a42-express
» launchConfigurations
‘I} D w1 02-a42-express.launch
D .cfignore
D .gitignore
@ app.js

package json
i

Figure 3-20 Open the application

A new tab opens with the application, and the “Hello Express!” text is returned

(Figure 3-21).

Hello Express!

i C | & Secure | https://vy102-a42-express.mybluemix.net hkd

Figure 3-21 The Hello Express application

3.3.4 Create a simple HTML view and organize the code

In the next steps, you create a simple HTML page that has a form where the user enters the
URL of the article. When the user clicks Submit, the article URL is posted to /author in the

request body.

You will also organize the code by creating routing modules instead of having the routing

handled in the app. js file.
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Complete these steps:
1. Add views/index.html as the starting page (Figure 3-22):
a. Close the browser tab where the application is running.

b. Right-click vy102-xxx-express on the left bar, and select New — Folder.
c. Name the folder views, and then press Enter.
d. Right-click the views folder on the left bar, and select New — File.
e. Name the file index.html, and then press Enter.
& Fie Edit ‘iew  Tools | 0 wy102-a42-express (running: normal) + B B
Root {console.bluemix.net) ™ index.html
¥ vy 102-a42-express 1
C » launchConfigurations
93 ¥ Views
D .cfignore
D .gitignore
E app.js
D manifest.ymil
E package json

Figure 3-22 Empty index.html file

2. Copy the code snippet from Example 3-4 into the index.htm]1 file.

Example 3-4 Code snippet: HTML

<html1>

<body>

<hl style="color:blue;">Watson Author Finder</hl>

<p>To get information about the author of an article, enter the URL of that article.</p>

<form action="author" method="post">
<input type="text" name="url" />
<input type="submit" value="Submit" />
</form>

</body>

</html>

The HTML code indicates the following information:
* A heading that contains the words “Watson Author Finder” in blue.
* A paragraph that instructs the user what to do.

¢ A form that contains a text field and a Submit button. Upon submission, the
parameters are submitted in the form of x-www-form-urlencoded in the body. In this
code snippet, the only parameter is the URL of the article. The URL is submitted as
a POST method to the author action, which triggers the POST /author route.
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The index.html file now looks like the one shown in Figure 3-23.

¢hl style="color:blue;">Watson Author Finder</hl:
¢p>To get information about the author of an article, enter the URL of that article.</p>

¢input type="submit" value="Submit"/»

1 <html>

2 body >

3

5 <form action="author" method="post">
[ <input type="text" name="url"/>
7

8 orm:

9

18

11

Figure 3-23 The content of the index.html file

3. Inapp.js, change the root route (GET /) to send the index.html1 page to the caller:

a. Open app.Jjs from the left navigation bar.

b. Add the following code snippet after the line that contains app = express();.

This code snippet references the path module. The path module provides utilities for
handling the directories, so it must point to the index.html file.

var path = require('path');

c. Update the callback function for / route, which is the line after app.get('/",
function(req, res) {. Change the code so that the callback function returns the
index.html page instead of the words Hello Express!:

res.sendFile(path.join(__dirname, 'views/index.html'));

Also, change the comment before the line app.get('/', function(req, res) {tothe

following text:

// In case the caller calls GET to the root '/',
// return the content of index.html

Figure 3-24 shows the app. js file with your updates.

var port = process.env.\VCAP_APP_PORT 58384;

//Express kWeb Framework, and create a new express server
var express = require(express'),
app = express();

var path = require('path’'}; I

¥ vy102-abc-express 1
» launchConfigurations f
¥ routes :

[ authorjs el
index.js :5
» Views 3-_;
[ cfignore ié
[ .gitignore :;

:
™ manifest.yml :?
package json :?

20

// In case the caller calls GET to the root '/°,

{/ return the content of index.html

L
app.get('/", function({reg, res) {

]
I res.sendFile{path.join{__dirname, 'views/index.html"})
]

»

* |

by

"a

// In case the caller calls POST to fauthor, return
app.post('/author', function(reg, res) {
res.send( "Author name®);

1

// start server on the specified port and binding host
app.listen(port);

Author nal

Figure 3-24 Updated app.js

Chapter 3. Creating your first Express application

69



4. To be able to receive the request parameter, you must add a module named body-parser.
The body-parser middleware module parses the data and populates the request object
with the data under the req.body module. Complete these steps:

a. After the line that contains var path = require('path');, add a reference to the
third-party body-parser module:

var bodyParser = require('body-parser');
//parse application/x-www-form-urlencoded
app.use(bodyParser.urlencoded({ extended: false }));

b. Hover the cursor over body-parser and notice the warning message that is generated
by Eclipse Orion Web IDE (Figure 3-25). The message indicates that the body-parser
module is not defined in package. json.

w vy102-abc-express 1 wvar port = process.env.\VCAP_APP_PORT 2888 ;
» launchConfigurations 3 //Express kWeb Framework, and create a new express server
4 var express = require(’'express’
w routes S i 4 ; )5

app = express();

[ authorjs & wvar path = reguire('path')
@ 7 var bodyParser = require()
[ index.js 8 S
: e T LR s e ¢ his library could not be fou
> VIEWS 12 app.use(bodyParser.urlenciialdd information for it will be
= 11 incomplete.
[ -cfignore Tl o
12 /4 1 case the caller cal =
[ .gitignare 13 /7 return the content of [ et
: [; BT

16 1);
[™ manifest.ymi 17

) 18 // In case the caller calls POST to fauthor, return "Autho
[ package json ©19 app.post(’/author', function(reg, res) {
28 res.send( " Author name");
21 1)

Figure 3-25 Missing module in package.json warning

c. You can either update package.json manually to add dependencies to body-parser or
click Update package.json, which updates the dependencies automatically.

Open the package. json file and update the dependencies as shown in Example 3-5.

Note: Make sure that you add a comma after the express dependency line, as
shown in the example

Example 3-5 Add body-parser

"dependencies": {
"express": "4.*",
"body-parser": "*"

}

d. Open app.js and update the callback function for the POST /author route to send the
URL to the user in response to post /author instead of sending Author name. Replace
res.send('Author name'); with the code snippet in Example 3-6.

Example 3-6 Code snippet: Send URL to user

res.send('You called the server requesting the author of the article: ' + req.body.url);
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Change the comment before the line app.post('/author', function(req, res) {to
the following text:

// In case the caller calls POST to /author, return the url of the article

e. Press Shift + Alt + F to format the code. Your updated app. js is shown in Figure 3-26.

[TYUUTCUTTSUTE DTUEMTA TS apps
v vy102-abc-express 1 var port = process.env.VCAP_APP_PORT 500a;
» launchConfigurations 3 //Express Web Framework, and create a new express server

var express = require('express’),

[

¥ [outes anp = express();

B authorjs 6 var path = require('path');

index js 8 var bodyParser = require('body-parser');
» VIEWS 18 //parse application/x-www-form-urlencoded

- 11  app.use(bodyParser.urlencoded({
D LIS 12 extended: false
[ gitignore - 0
15 // In case the caller calls GET to the root '/',
16 // return the content of index.html
[ manifestyml 17 app.get('/', function(rgg, res) {
: 18 res.sendFile(path.join(__dirname, 'views/index.html'));

package json 8 };

21 // In case the caller calls POST to /author, return the url of the article
apppost( fauthor! Funrfinn{*a1 reg) £
res.send('You called the server requesting the author of the article: ' + 'eq.bod;'.l.'l)l

6 [/ start server on the specified port and binding host

£
2
23
M1
2
2
27 &pp.listen(port);

Figure 3-26 Updated app.js file

5. In this step, you organize the code by moving all the routing to the routes module:

a. Right-click vy102-xxx-express on the left navigation bar, and then select New —
Folder. Name the folder routes and press Enter.

b. Create index. js to handle all the routing related to the root resource, right-click the
routes folder, select New — File, name the file index.js, and then press Enter.

c. Copy the code snippet from Example 3-7 and paste it into the index. js file.

Example 3-7 Code snippet: Using expres.Router

// index.js - Index route module
var express = require('express');
var router = express.Router();

//Provides utilities for dealing with directories
var path = require('path');

// Home page route
router.get('/', function (req, res) {
res.sendFile(path.join(__dirname, '../views/index.html'));

1

module.exports = router;
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This code snippet uses express.Router, which is introduced in Express 4 and provides
an isolated instance of routes. It is used here to define an endpoint (URI) that handles
the routing when a user sends a GET request to the home page of the application for

this exercise.

The updated index. js file is shown in Figure 3-27.

€ File Edit WView Tools ‘ vy102-a42-express (running: normal) 4 kB AiE D
Root(console.. ¥ | indexs
¥ vy 102-a42-expre “ 1 // index.js - Index rcute module
@ 2 wvar express = require('express'};
» launchConfigL ™ '@ 3 yar router = express.Router();
LF  wroutes S ; gy ;o : ;
5 f/Provides utlilities for dealing with directories
& var path = require('path');
B VIEWS 8 // Home page route
=] L - VA i —_— e} I
Cinoe B 9 router.get( s Funct%op (Lgﬁf res) {
[j g 18 res.sendFile(path.join(__dirname,
[y oitignore 11 });
12
app.js 13 module.exports = router;
14
[y manifestyml
-

..fviews/index.html'});

Figure 3-27 Updated index.js file

d. Create an author. js file to handle all the routing related to the /author resource.
Right-click the routes folder, select New — File, name the file author. js, and then

press Enter.

e. Copy the code snippet from Example 3-8 into the author. js file.

Example 3-8 Code snippet: Add to author.js file

// author.js - Author route module
var express = require('express');
var router = express.Router();

router.post('/', function (req, res) {

res.send('You called the server requesting the author of the article: ' + req.body.url);

1

module.exports = router;

Figure 3-28 shows the updated author. js file.

€& File Edit View Tools ‘ vy102-a42-express (running: normal) v
authorjs

1 // author.js - Author route module
@ 2  wvar express = require('express');

@ 3 var router = express.Rouker();

6 router.post('/s", functien (req, res) {

7 res.send("You called the server reguesting the author of the

B 1

1@ module.exports = router;

1,

>

=

BFiE | Leedt

rticle: ' + req.body.url);

Figure 3-28 Updated author.js file
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f. Edit app.js to configure Express to use the index and author route modules:
i. Click app.js on the left navigation bar.

ii. Find lines of code between the comments // In case the caller calls GET and
// start server on the specified port and binding host.

iii. Replace those lines, including the comment // In case the caller calls GET
with the code snippet from Example 3-9. Remove any unintended line breaks,
especially in the comments, after pasting the code.

Example 3-9 Code snippet: Use app.js to bind routing modules

//Routes modules
var index = require('./routes'),
author = require('./routes/author');

//In case the caller access any URI under the root /, call index route
app.use('/', index);

//In case the caller access any URI under /author, call author route
app.use('/author', author);

This example uses app. js to bind the routing modules that you defined previously with
specific paths. The handling of the routing of any URI under root (/) is handled by the
index routing module, and the handling of the routing of any URI under /author is
handled by the author routing module.

Your updated app. js file is shown in Figure 3-29.

€& File Edit Wiew  Tools vy102-a43-express (running: normal) B
Root (console... app.js
@ v vy 102-343-express 1 wvar port = process.env.VCAP_APP_PORT 5888,
¥ launchConfigurs 3 //Express Web Framework, and create a new expres
_m_ » routes 4  var express = require('express'),
3 app = express(};
[4 authorjs &
: : 7 wvar pgth = require('path'};
index.js B ! -
; 89 var bodyParser = require('body-parser');
il 18 //parse application/x-www-form-urlencoded
[ -cfignore 11 app.use(bodyParser.urlencoded({
12 extended: false
[ oitignore 13 })):
: 14
@ appJjs 15 //Routes modules
. 16 var index = reguire(!./rouies'), -
D manifest.ymi 17 author = require('./routes/author');
: 18
ackage.json e
p e 13  //In case the caller access any URI under the ro
28  app.use('/', index);
21
22 //In case the caller access any URI under /fautho
23 app.use('fauthor', author);
24
25 /[ start server on the specified port and bindin
26 app.listen{port);| =

Figure 3-29 Updated app.js
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6. Deploy the application and run it by completing these steps:
a. Click the Play icon (Deploy the App from the Workspace) on the top toolbar to

deploy the app. Confirm that you want to restart the app if prompted to do so.

. Wait for the deployment to complete.
. Click the Open the Deployed App icon on the top toolbar to run the application.

The application opens in your browser (Figure 3-30).

|t | oo [ 1 e

[ httpsi/ifvyl02-x14-expre: X

C | & Secure | https://vyl02-x14-express.mybluemix.net i

Watson Author Finder

To get information about the author of an article, enter the URL of that article.

P’lttp:h".-mw.forbes.u:omlfsites.fzi Submit |

A ,

Figure 3-30 Running the application

. In the text box, enter the URL for an article of your choice and click Submit.

The route POST /author is then called (Figure 3-31).
In this example, the following URL was used for testing:

https://www.forbes.com/sites/alexkonrad/2016/01/29/new-ibm-watson-chief-davi
d-kenny-talks-his-plans-for-ai-as-a-service-and-the-weather-company-sale

[ https:/fvyl02-342-expre. X
| i C | @ Secure | https://vyl02-a42-express.mybluemix.net/author r
You called the server requesting the author of the article:

http:/‘www.forbes . com/sites/alexkonrad/2016/01/29/new-1bm-watson-chief-david-
kenny-talks-his-plans-for-ai-as-a-service-and-the-weather-company-sale/

Figure 3-31 Author page

3.3.5 Integrate with Watson Natural Language Understanding service

74

The default Node.js framework includes only a minimal set of features. However, a large
community of developers add to the Node.js framework through third-party libraries.

In this section, you extract the author name by calling the Watson Natural Language
Understanding service. IBM Watson services provide REST APIs that you can use to add
cognitive capabilities to your applications.
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Natural Language Understanding uses natural NLP to analyze semantic features of any text,
which can be plain text, HTML, or a public URL. Natural Language Understanding returns
results for the features that you specify. The feature that you use in this exercise is metadata.
It gets document metadata, including author name, title, RSS/Atom feeds, prominent page
image, and publication date.

In Node.js, the Watson APls are wrapped inside a third-party module that is named
watson-developer-cloud that you will use in this exercise. The watson-developer-cloud
module is developed and maintained by IBM. It is a third-party module because it is not
developed as part of the Node.js foundation, and not packed into Node.js by default. To
include the watson-developer-cloud module, you must add it as a dependency in the
package. json file.

Complete these steps:

1. In this step, you add the Watson Natural Language Understanding service and bind it to
the application.

IBM Cloud services are a set of capabilities or functions delivered over the Internet that
IBM Cloud hosts and manages. You can add services from the IBM Cloud catalog to your
IBM Cloud application. Services provide a predefined endpoint that you can access from
your application. The infrastructure for services is completely managed by IBM Cloud, and
your app only must use the provided endpoint.

You will bind the Natural Language Understanding service to your application so your
application can use it by completing these steps:

a. Close the running application tab and go back to the IBM Cloud DevOps page.
b. Right-click Catalog and select Open link in new tab (Figure 3-32).

= 5 IBMCloud

¢ File Edit View Tools | @ vy102-a42-express (running: normal) 3 rea =R | uve ot (3
Root (console-ondeck stage1.bluemix.net) » author.js

w vy 102-a42-gxpress 1 // suthor.js - Author route module
<® ) - 2  wvar express = require('express');
%} + launchConfigurations ﬂ? var router = express.Router(); ==

[ wy102-a42-express launch 5 router.post('/', function (re s) o
 Toutes [ - res.send("You called the = er requesting the author of the arti
Ly

Figure 3-32 Eclipse Orion
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C.

In the IBM Cloud Catalog, click Natural Language Understanding (Figure 3-33).

Build cognitive apps that help enhance,

expertise.
All Categories
@ Conversation

Infrastructure g Add a natural language

interface to your
Compute

L'rle IBM
Storage
MNetwork
= i (o Language
pectiiby Translator

Containers

Translate text from one

Viiware language to anoth
e
Platform

Boilerplates
APls
Application Services

Blocl

Natural Language
Understanding

Analyze text to extract
meta-data from

scale,

, and accelerate human

Discovery

Add a cognitive search
and content ana

Lite IEM

Natural Language
Classifier

Matural Language
Classifier perfarm

IBM

Personality Insights

The Watson
Personality Insight

Lok Lite JENI=IY]
Cloud Foundry Apps M
Figure 3-33 Catalog - Selecting Natural Language Understanding
The Natural Language Understanding page opens (Figure 3-34).
< View all
Natural Language Understanding
Analyze text to extract meta-data from Service name:
content such as concepts, entities, _
. : Natural Language Understanding-oa
keywords, categories, sentiment,
emotion, relations, semantic roles,
using natural language understanding. Select region to deploy in: Choose an organization: Choose a space:
With custom annotation models US South < chident BHEEYEhoGS. .. e

developed using Watson Knowledge

MNeed Help?
Contact IBM Cloud Sales [

Estimate Monthly Cost
Cost Calculator

Figure 3-34 Natural Language Understanding creation page

d. Change the Service name field to natural-Tanguage-understanding. This is the name

of the service.
e. Click Create.
f. Click Connections on the left pane.
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g. Click Create connection, select your application vy102-XXX-express, and click
Connect (Figure 3-35).

5 1BM Cloud

Getting started

Connect natural-language-understanding X

Manage
Service credentials Cloud Foundry apps
Plan NAME ROUTE STATUS
Connections 102-a42-
vy102-a42-express vyfie-ats . @ Running
express.mybluemix.net

Figure 3-35 Connect the Natural Language Understanding service with the application

Important step: You must perform this step because it binds the instance of the
Natural Language Understanding service to the application so that your application
can use the service.

h. To make the service available for use, click Restage on the dialog window that opens
(Figure 3-36). Restaging the application means redeploying the application.

Restage app

Your 'vy102-313-express' app needs to be restaged. Do you want to restage it now?

Figure 3-36 Restage app dialog box

i. Close the Service Details tab to return to IBM Cloud DevOps.

2. For integration with Watson, you will be using a module named watson-developer-cloud.
Add a dependency for it in the package. json file:

a. Open the package.json file.
b. Add watson-developer-cloud as a dependency in package.json:

i. Find the line “body-parser”: “*” (itcan also be “body-parser”: “latest”if
added automatically before). Add a comma (,) at the end of the line and press
Enter.

ii. On the new line, add the following code snippet:

"watson-developer-cloud": "2.25.1"
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The updated package. json is shown in Figure 3-37.

€& File Edit WView Tools ‘ @ vy102-a42-express (running: normal) v BN N B
Root {console-ondeck.stage.blu.. v package.json
¥ vy102-a42-express 1 {
{?/' : ) 2 "name”: "vylB2-ad2-express"”,
w launchConfigurations 3 "version®: "8.8.1",
4 "description”: "A sample express ap
* [ wy102-a42-express launch : "'-E'pr"rdgr’ies"' ; G e
¥ routes & "express” o
7 "body-parser": "*",
author.js 8 "watson-developer-cloud”: "2.25.1"
g i
index js o - I
p Views
[ .cignore

Figure 3-37 Updated package.json

3. Create a module named articleServices to handle all the business logic related to
articles. This module has the function extractArticleAuthorNames that calls the Natural
Language Understanding service, passing to it the article URL, and returning the list of
author names. Complete these steps:

a. Right-click vy102-xxx-express in the left navigation bar and then select New —
Folder. Name the folder services, and then press Enter.

b. Create articleServices.js. Right-click the services folder, select New — File, name
the file articleServices.js, and press Enter.

c. Create an instance of the third-party node.js module watson-developer-cloud by
copying the code snippet from Example 3-10 to the articleServices.js file.

Example 3-10 Code snippet: Create instance of third-party Node.js module

// Watson Natural Language Understanding third party module

//Specify the release for the Natural Language Understanding service

var NaturallLanguageUnderstandingVl =

require('watson-developer-cloud/natural-language-understanding/vl.js');

var natural_Tlanguage understanding = new NaturallLanguageUnderstandingV1l({
'version_date': NaturallLanguageUnderstandingV1.VERSION DATE 2017 02 27

1

Unknown dependency: Eclipse Orion might raise an unknown dependency warning
message. You can ignore this warning because the parent module,
watson-developer-cloud, was included previously. The watson-developer-cloud
module contains the natural-language-understanding module.

d. Create a function, extractArticleAuthorNames (Example 3-11) that calls the Natural
Language Understanding service to extract the authors’ names.

Example 3-11 Code snippet: extractArticleAuthorNames function

/*

* Call Watson NLU Service to extract the list of author names for the requested article URL
*/

exports.extractArticleAuthorNames = function(req){

}s
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4. Prepare the parameters for calling the Natural Language Understanding service by
placing the code snippet from Example 3-12 inside the extractArticleAuthorNames
function.

Example 3-12 Code snippet: Parameters for calling Watson NLU

// url is the parameter passed in the POST request to /author
// 1t contains the URL of the article
// The metadata feature returns the author, title, and publication date.
var parameters = {
'url': req.body.url,
'features': {
'metadata': {}
}
bs

5. Call the Natural Language Understanding service and return to the caller a callback
function that contains the author's name. Complete these steps:

a. Add callback as a parameter to the function:
exports.extractArticleAuthorNames = function(req, callback){

b. Call the analyze function from the natural_language_understanding third-party
module. If the request succeeds, it returns a metadata object of the article. In this
exercise, you are interested in the authors object in the metadata that returns the list of
authors for the article.

Copy the code snippet from Example 3-13 to the extractArticleAuthorNames function
after the parameters variable initialization.

Example 3-13 Code snippet: Call the Natural Language Understanding service and return caller

// Call the Watson service and return the 1ist of authors
natural_language understanding.analyze(parameters, function(err, response) {
if (err)
callback(err,null);
else
callback(null,response.metadata.authors);

s

6. If the URL passed is empty, return an error message to the user:

a. Add the following error message as a constant after the initialization of the
natural_Tanguage_understanding variable:

//error message for missing URL
const MISSING_URL_ERROR = 'URL not passed';

b. Check whether the URL is empty. At the beginning of the extractAuthorNames function
(line exports.extractArticleAuthorNames = function(req, callback){), add the
code snippet from Example 3-14 to return the error message if the URL is not defined.

Example 3-14 Check URL

//1f the url is not passed, return error to the caller
if(req===null||req.body===nu11||req.body.url===null){
callback (MISSING_URL_ERROR,nul11);
return;
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c. Press Alt + Shift + F to format the code.
The complete articleServices.js file now looks like the file in Figure 3-38.

€ Fle Edt Vew Took | EE
articleServices js
1 //Natural Language Understanding Watson Third Party Module
<j> 2 [/ Specify the release number for the Watson NLU Service.
3 war NaturallanguageUnderstandingVl =
{} [ I require( 'watson-developer-cloud/natural-language-understanding/vl.4s");
5 war natural_language understanding = new NaturallanguageUnderstandingV1({
6 'version_date': NaturallanguageUnderstandingVl.VERSION_DATE_2@17_@2_27
7 01);
8
9 //error message for missing URL
18 const MISSING URL_ERROR = 'URL not passed’;
11
12. f*
13 * Call Watson NLU Service to extract the list of author names of the requested a
14 x/
15 exports.extractArticleAuthorNames = function(req, callback) {
16 /[ If the url is not passed, return error to the caller
17 if (req === null || req.bedy === null || reg.body.url === null) {
18 callback(MISSING_URL_ERROR, null);
19 return;
20 }
21
22 // url is the parameter passed in the post request to fauthor:
23 // It contains the URL of the article
24 /[ metadata feature of NLU returns the author of the webpage, the page
25 /[ title, and the publication date.
26 var parameters = {
27 'url’: req.body.url,
28 'features’: {
29 'metadata’: {}
30 }
31 s
32
33 //Call the NLU Watson Serwvice, and return the authors list
34 natural_language_understanding.analyze(parameters, function(err, response) {
35 if (err)
36 callback(err, null);
37 else
38 callback(null, response.metadata.authors);
39 1)
48 };

Figure 3-38 The full code of the articleService.js file

7. Edit the author route to call authorServices.extractArticleAuthorNames instead of just
returning the article URL by completing these steps:

a. From the navigation bar, open the routes folder and select the author. js file.
b. Add a reference to the authorServices module after the router variable initialization:

var articleServices = require('../services/articleServices');
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c. Edit/ route to call the extractArticleAuthorNames function from the articleServices
module. This process involves replacing the line res.send('You called the server
requesting the author of the article: ' + req.body.url); with the code snippet
from Example 3-15.

Example 3-15 Code snippet: Add call to extractArticcleAuthorNames function

articleServices.extractArticleAuthorNames(req, function(err, response) {
if (err)
res.status(500).send('error: ' + err);
else
res.send(response);

s

The code indicates that in case of error, a 500 status code is returned to the user,
which means Internal Server Error.

The updated author. js file is shown in Figure 3-39.

& Fle Edt View Tools | R
authorjs
1 /f author.js - Author route module
=;}-> 2  wvar express = require('express');
€ 3 var router = express.Router(); =
;:I- 5 war articleServices = require('../servicesfarticleServices');
7 router.post('/", function(req, res) {
B articleServices.extractArticleAuthorNames(req, function{err, response) {
g if (err)
1e res.status(508).send{'error: ' + err);
11 else
12 res.send({response);
13 9
14 });
15
16 module.exporis = router;
=

Figure 3-39 Updated author.js

3.3.6 Deploy the application and run it

Other ways to deploy the application exist in addition to deploying it from Eclipse Orion Web
IDE. In the next steps, you push the code to the Git repository, and then the IBM Cloud
Delivery Pipeline automatically builds and deploys the code.

By default, enabling continuous delivery for a project creates a DevOps toolchain for your
project. The toolchain includes a Git repository that is based on GitLab. Git is an open source
change management system.

The Git repository perspective in the IBM Cloud DevOps Services web IDE supports common
Git commands to manage your code. You can also develop your application on your own
workstation and commit your changes to the Git repository with a standard Git client.

By default, IBM Cloud Delivery Pipeline services automatically run the build and deploy tasks
when you commit changes to the Git repository.
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Complete these steps:

1. Switch to the Git perspective by clicking the Git icon on the left toolbar (highlighted in
Figure 3-40).

€& File Edit View Tunl5| vy102-a42-express (running: normal) 4 0

v

Root (cansale bluemix....

articlesServices js

>

» vy 102-ad2-express = 1 //Natural Language Understanding Watson =

; € 2 var NaturallLanguageUnderstandingVl = re -

» launchConfigurations 3 war natural_language_understanding = ne

-Iﬁ- » routes 4 'version_date': NaturallanguageUnde

_ 5 Ik
w SEMvICes B =
- - - 7 [fferror message for missing URL
articleServices js 8 const MISSING URL_ERROR = 'URL not pass

Figure 3-40 IBM Cloud DevOps

Notice that all the changed files are listed in the Working Directory Changes window
(Figure 3-41). Enter a descriptive message for commit, for example Watson Author Finder
- Initial Code, and then click Commit.

(— Repository: | vw102-a42-express v No Active Branch w

T+

Mo Active Branch

¥

‘Working Directory Changes T
] ‘.

Watson Author Finder - Initial Code|

No Changes

|_| Amend previous commit

more ...

M » H

= r H

M » H
» H

Select All

9 files selected
cfignore

Qgitignore

appis

manifest.ymil

Figure 3-41 IBM Cloud DevOps: Git
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3. Your change is displayed in the outgoing window (Figure 3-42). Click Push.

sl Repository: | vy102-a42-express v master == origin/master [New branch] ey

! Active Branch (master) Working Directory Changes ﬁ:‘l'
v ¢ x |EE T 5
-;:i- Working Directory Changes ez

Nothing to commit. Enter the commit message

Watson Author Finder — Initial
Code |_| Amend previous commit more ...

Ahmed Azrag on 6252017,
21143 AM

maore ...

¥ Incoming

Mo Changes

¥ History

Figure 3-42 IBM Cloud DevOps: Git

4. After the application is pushed to Git, the Delivery pipeline automatically builds and
deploys the application. Complete these steps:

a. Close the IBM Cloud DevOps Git tab and return to the Application Details.
b. Scroll down to the Continuous delivery tile and then click View toolchain (Figure 3-43).

(#) vy102-a42-express @ newo EE -

Qverview
Org: aazraq@eg.ibm.com Location: United Kingdom Space: dev
Runtime () started vy102-a42-express app
Nov 10, 2017 3:07:27 PM | aazraq@e... Gontinuous delivery

Connections

(%) stopped vy102-a42-express app

Logs
Nov 10, 2017 3:07:25 PM | aazraq@...
Monitoring | You enabled continuous delivery and
() updated vy102-a42-express app have a toolchain. With your toolchain, you
API Management instances to 1 can automate builds, tests, deployments,
memory 1o 256 MB and more. View Docs.

disk quota to 1024 MB
modified environment

Nov 10, 2017 3:07:15 PM | aazraq@e...

< () restaged vy102-a42-express app

News 10 2M7 2-482-40 PA | aazrani@

Figure 3-43 Application Details
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c. Click Delivery Pipeline (Figure 3-44).

€ Toclchains T .
(=) vy102-a42-express - :

Overview

Connections

DELIVER

Manage THINK CODE
Issues Git
vyl02-ad2-express vyl02-ad2-express
v Configured v Configured

J

@ -

Delivery Pipeline
vyl02-ad2-express

v Configured

Eclipse Orion Web IDE

+ Configured

) Ask us a Questiol

Figure 3-44 IBM Cloud DevQOps toolchain
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d. Wait until all the jobs at the Build Stage and Deploy Stage are completed. Figure 3-45
shows that the Deploy Stage is still running.

& Toolchain

vy102-a43-express | Delivery Pipeline

Build Stage ® #© > Deploy Stage ® =
LAST INPUT & Git URL LAST INPUT Stage: Build Stage / Job: Build
P D & Build1 J-

JOBS View logs and history JOBS View logs and histor
@ Build Passed now £ Deploy Running @
LAST EXECUTION RESULT LAST EXECUTION RESULT
Mo results

2 Build 1 -

Figure 3-45 Delivery Pipeline: Deploy Stage is in-progress
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Figure 3-46 shows that both stages are completed.

¢ Toolchain

vy102-a42-express | Delivery Pipeline

Build Stage ® & >

STAGE PASSED

Deploy Stage

® &

STAGE PASSED

Stage: Build Stage / Job: Build

LAST INPUT & Git URL LAST INPUT
Last commit by Ahmed Azraq 2hago :
Watson Author Finger ~ Initial Code @ Build 1
JOBS View logs and history JOBS

@ Build Passed Zhaoo @ Deploy Passed 2hago

LAST EXECUTION RESULT

&0 Build 1

LAST EXECUTION RESULT

- #

vy102-a42-express

d~

View logs and history

@
wy102-X X X -express. mybluemix.net
View runtime log
o Build 1 ) -
©) Askusag
Figure 3-46 Delivery Pipeline: Build Stage and Deploy Stage passed

Developing Node.js Applications on IBM Cloud



e. To run the application, click the URL of the last execution result of the Deploy Stage

(Figure 3-47).

Build Stage ® =
LAST INPUT o Git URL
Last commit by Ahmed Azraq 2h ago

Watson Author Finder — Initial Code

JoBs View logs and history

@ Build Passed 2h ago

LAST EXECUTION RESULT

& Build 1 T

STAGE PASSED

Deploy Stage ® =
LAST INPUT Stage: Build Stage / Job: Build
&2 Build 1 o ~

JoBs View logs and history

@ Deploy Passed 2hago

LAST EXECUTIOM RESULT

ﬁ | vy102-a42-express @

vy 102-XXX-express.mybluemix.net |

View runtime log

&2 Build1 f -

Figure 3-47 Delivery Pipeline: Click URL

f.  Run the application by entering the URL of any article and then clicking Submit

(Figure 3-48).

The following is an example of an article URL:

https://www.forbes.com/sites/alexkonrad/2016/01/29/new-ibm-watson-chief-davi
d-kenny-talks-his-plans-for-ai-as-a-service-and-the-weather-company-sale

s

: '
/[ httpsi/itvyl02-x1d-expre. X "\‘,_

ltimes ] oo | 5 ]

= | & Secure | https://vyl02-x14-express.mybluemix.net {‘r| :

Watson Author Finder

To get information about the author of an article, enter the URL of that article.

hﬂp:fﬂ'ww.forbes.cDmlfsiteslfz: Submit

e

Figure 3-48 Watson Author Finder application
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The author name is retrieved from the Natural Language Understanding service
(Figure 3-49).

.e

[{"name":"Alex Konrad™}]

[ https:/fvyl02-ad2-expre

C & Secure | https://vy102-a42-express.mybluemix.net/author

Figure 3-49 Watson Author Finder returned results

3.4 Exercise review
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During this exercise, you accomplished the following goals:

» Created Hello World Express Application that includes two routes handling the URIs GET
/, and POST /author. You should now understand the basics of Express Framework.

» Sent the index.html page to the caller of the GET URI. You should now know how to use
Express to send an HTML page to the user in response to a route.

» Learned how to integrate a Node.js application with Watson Natural Language
Understanding service.

» Organized the code into routes, views, and services. By following the steps, you should
now know about preferred practices for organizing Express applications in Node.js.
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Building a rich front-end
application by using React and
ES6

This chapter guides you through building an interactive and rich client-side application by
using React. The app demonstrates the use of React components. It uses the Fetch APl with
ECMAScript 6 (ES6) to communicate with Node.js back-end services that call the IBM
Watson Natural Language Understanding service to extract the authors of online articles that
are selected by the user.

The sample application demonstrates the integration of the React front-end application with
server-side Node.js services.

This chapter contains the following topics:

Getting started

Architecture

Step-by-step implementation
Exercise review

vVvyyvyy
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4.1 Getting started

To start, read the objectives, prerequisites, and expected results of this chapter.

4.1.1 Objectives

By the end of this chapter, you should be able to accomplish these objectives:
» Clone an IBM Cloud application.
» Use React to create interactive web pages.
» Use the Fetch API to interact with back-end web services.
» Understand the following concepts of ES6:
— Classes.
— Arrow functions.

— Promises.

4.1.2 Prerequisites

Before you start, be sure that you meet these prerequisites:

Basic JavaScript skills

Basic HTML 5 skills

An IBM Cloud account available at https://console.bluemix.net/.
An understanding of Cloud DevOps basic concepts

An understanding of Git basic concepts

Access to a web browser: Google, Chrome, or Mozilla Firefox

vVvyyvyvyYyy

4.1.3 Background concepts

90

In this exercise, you use ES6, React, and Bootstrap to build the front-end application. This
section briefly introduces the concepts used.

ECMAScript 6

Most modern Ul frameworks and new JavaScript APIs require an understanding of ES6. This
exercise uses the ES6 Fetch API to call back-end services, classes to create the React
Component, and the arrow function to simplify the code.

In 2015, the European Computer Manufacturers Association (ECMA), released a new version
of the JavaScript standardization (ES6), which was considered a significant upgrade to the
JavaScript language, since the standardization done in 2009, which was called ES5. ES6
introduced a set of new features and syntactic sugar, to JavaScript language.

Syntactic sugar: Syntactic sugar is a term used in programming languages to define the
syntax introduced to make writing the code easier. It does not add new features. For
example, sum = sum +1; //The syntactic sugar is sum++;.

Both syntaxes are still valid and perform the same functions.
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This chapter covers only four ES6 features:

| 2

let keyword

let is a keyword used to refer to a variable. It is similar to the var keyword, but the main
difference is that the variable defined with Tet is visible only within the scope it is defined
in. In contrast, var can be accessible outside its defined scope. Example 4-1 shows the
difference between the var and let keywords:

Example 4-1 Difference between var and let keywords

for (var i = 0; i < 10; i++) {
console.log(i);

}

// The variable i is accessible here, although it was defined inside the for Toop.
console.log(i);
for (Tet k = 0; k < 10; k++) {

console.log(k);

}

// The following Tine is invalid, because k is not accessible outside the for Toop.
console.log(k);

Classes

ES5 already included object-oriented and inheritance capabilities provided by prototype.
ES6 introduces the class syntax, which is a syntactic sugar to make it easier to program.

Example 4-2 shows how to define a class by using prototype in ES5. Notice that in ES5 a
class is defined by using the function keyword, which is confusing.

Example 4-2 Defining a class by using prototype in ES5

function Rectangle(x, y) {
this.x = x;
this.y = y;

}

Rectangle.prototype.draw = function() {
// your rectangle drawing code goes here
}
// Initialize Rectangle.
var rect = new Rectangle(2,3);

Example 4-3 shows how to define a class in ES6 by using the class syntax. This approach
eliminates the confusion and is better aligned with object-oriented programming syntax.

Example 4-3 Defining a class using ES6 syntactic sugar

class Rectangle {
constructor(x, y) {
this.x = x;
this.y = y;

}
draw() {
// your rectangle drawing code goes here
}
1

let rect = new Rectangle(2,3);
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» Arrow function

Classical JavaScript function syntax does not provide flexibility for defining a function with
just one statement when compared to defining a function with a longer body. Regardless
of the number of statements in the function, you always must enter function () {}. The
arrow function simplifies the syntax for a simple single-line function.

Example 4-4 shows a simple function definition in ES5.

Example 4-4 Defining the add function in ES5

var add = function(a, b) {
return a + b;

}

console.log(add(3, 4));

Example 4-5 shows the same function with a simplified arrow syntax in a single line.

Example 4-5 Same example with ES6

let add = (a, b) => a + b;

console.log(add(3, 4));

Promises

Promises are a compelling alternative to callback functions when dealing with
asynchronous code. Unfortunately, promises can be confusing. However, significant work
has been done to bring out the essential advantages of promises in a way that is
interoperable and verifiable.

Note: There are several promises libraries, but the one introduced in ES6 is based on
the Promises/A+ specification. For more information, see Promises/A+ at
https://promisesaplus.com/.

The core component of a promise object is its then method. then takes two optional
callback functions as arguments (fulfillment value and rejection reason). The then method
is how you get the return value (known as the fulfillment value) or the exception thrown
(known as the rejection reason) from an asynchronous operation.

Example 4-6 shows calling an asynchronous function and handling the returned promise
by using two callback functions, which are called onFulfilled and onRejected in this
example.

Example 4-6 Promises with ES6

var promise = doSomethingAync()
promise.then(onFulfilled, onRejected)
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Example 4-7 and Example 4-8 illustrate the difference between handling callback
functions in ES5 and ES6..

Example 4-7 shows a sample code written in ES5 to read a file. It uses asynchronous
callback functions to process the file and handle the error.

Example 4-7 Reading files and handling errors in ES5

readFile(function(err, data) {
if (err) {
console.error(err);
}
console.log(data);

1)

With ES6 promises, the code looks like in Example 4-8.

Note that the data argument in console.log and the err argument in console.error do
not need to be specified. The code can be simplified as shown in the example because the
interpreter implicitly passes the argument to functions that accept only one parameter.

Example 4-8 Reading files and handling errors in ES6

var promise = readFile()
promise.then(console.log, console.error)

You can pass the promise around and anyone with access to the promise can consume it
using then regardless whether the asynchronous operation has completed or not. You are
also ensured that the result of the asynchronous operation will not change for any reason
because the promise will be resolved only once (either fulfilled or rejected).

Note: It is helpful to think of then not just as a function that takes two callbacks
(onFulfilled and onRejected in this example), but as a function that unwraps the
promise to reveal what happened from the asynchronous operation. Anyone with
access to the promise can use then to unwrap it.

React concepts

In this exercise, you use React to build a client-side application that takes the URL of an
article published on the internet as input from the user and communicates asynchronously
with a back-end Node.js service to extract the author of the article.

React is a framework for building client-side dynamic web applications. React uses dynamic
data binding and virtual Document Object Model (DOM) to extend HTML syntax and to
eliminate the need for code that keeps the Ul elements synchronized with the application
state. This code, sometimes referred to as glue code, serves solely to synchronize the state
of the Ul components with changes in the back-end application. It does not add business
value capabilities to your solution. React saves you the time and effort needed to create this
code.
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Some of the basic concepts of React applications are as follows:
» Virtual DOM

HTML pages use what is called DOM to render, traverse, and update Ul elements in a
responsive way. JavaScript code traverses the DOM tree to create, update, or hide HTML
components. JavaScript traverses the DOM by using browser-specific application
programming interfaces (APIs).

Sometimes this approach creates compatibility issues across browsers. Also, some
browsers implement the function more efficiently than others. For example, you might
experience better performance when using Chrome to access a website compared to
another browser.

Figure 4-1 shows the DOM of the HTML page for the Watson Author Finder application
developed in Chapter 3, “Creating your first Express application” on page 53.

Document

Root element:

<html=
Element:
~body>
Element: Element: Element:
<hl> “p= <form
Text: Text:
Watson Author Finder Please write .. Element: Element:

<input> <input=>

Figure 4-1 DOM of the HTML page for the Watson Author Finder application

Example 4-9 shows the HTML code represented by the DOM in Figure 4-1.

Example 4-9 Code snippet: HTML code for application Watson Author Finder

<html>
<body>
<hl style="color:blue;">Watson Author Finder</hl>
<p>To get information about the author of an article, enter the URL of that article.</p>
<form action="author" method="post">
<input type="text" name="url"/>
<input type="submit" value="Submit"/>
</form>
</body>
</html>
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React addresses this issue by using the concept of virtual DOM to provide an abstraction
of the HTML DOM. With this approach, the responsibility for traversing the virtual DOM
lies on the React framework, which makes it independent of the browser.

Example 4-10 shows the same HTML code written in React. Note the following in the
code:

— The AuthorCheckForm class is equivalent to the <form> tag.
— The InputUI class is equivalent to the content of the form.

Example 4-10 HTML code in Example 4-8 written in React

class AuthorCheckForm extends React.Component {
constructor(props) {
super(props);
}
render() {
return (
<form action="author" method="post">
<InputUI label='URL'/>
</form>

}

class InputUI extends React.Component {
constructor(props) {
super(props);

}

render() {
return (
<div>
<a>
{this.props.label}
</a>
<input type="text" name="url"/>
<input type="submit" value="Submit"/>
</div>

)

}

» React components

React components are reusable pieces of the Ul. Each component extends the React
class component, which has lifecycle methods that describe the behavior of the
component. Conceptually, components are like JavaScript classes. Your implementation
can override the component lifecycle methods to specify the behavior of each reusable
piece.

The component lifecycle methods are constructor() and render(). You initialize variables,
including the state, in the constructor() method and write the HTML code in the
render() method.

Another important property of the component is that it can be used to keep the state of
the UL.
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Example 4-11 shows the basic skeleton of a React component.

Example 4-11 React component

class InputUI extends React.Component {
constructor(props) {
super(props);

}

render() {
return (<p> hello world </p>)

}

» React components properties

A React component property is similar to an attribute in an HTML tag. In React, you use a
custom tag to define component properties instead of using custom attributes for an HTML
tag. In Example 4-12, the component is InputUI and the property is Tabel.

React element

The React element is similar to standard HTML tags, such as <h1>, <body>, and so on.
The difference between React elements and HTML DOM elements is that React elements
can also be used to render the components.

Example 4-12 shows a React element rendering the InputUl component.

Example 4-12 React element

<InputUI label='URL' />

Example 4-13 shows React element example for a standard HTML tag.

Example 4-13 React element

<input type="submit" value="Submit"/>

React state

To make the React components dynamic, you initialize the state in the constructor()
method and render the component data from the state. The state is updated by events, for
example an Ajax response. React renders the components to display the updated state.

States and virtual DOM complement each other to achieve the high performance of React.
React uses the virtual DOM to compute what the DOM of the final web page should look
like after the state of some elements is updated. The calculations happen in-memory on
the virtual DOM. The result of this algorithm is how the HTML DOM should look.

JavaScript XML (JSX)

JSX simplifies code by enabling developers to write XML-like syntax in JavaScript code.

JSX is commonly used in React, but current browsers do not support JSX out of the box.
Writing code with JSX requires the use of the Babel JavaScript compiler (also known as

transpiler) to convert JSX into JavaScript supported by the browsers.

Example 4-14 shows creating an element in React by using JSX.

Example 4-14 Creating an element by using JSX

var sum = 3+2;
<input type="text” value={sum}/>
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Example 4-15 shows creating the same element in React without using JSX.

Example 4-15 Creating the same element using JavaScript

var sum = 3+2;
React.createElement (“input”, {“type”:”text”,“value”: {sum});

As a developer, you can program in React with JavaScript without using JSX. However,
JSX is currently the preferred language for React programmers.

Bootstrap
Bootstrap is an HTML, CSS, and JavaScript front end for developing responsive web pages.

Bootstrap uses a responsive grid layout. Each Bootstrap page is arranged into nested rows
and columns. Each row holds exactly 12 columns. Classes are assigned to columns and used
to determine the width of the column at different screen sizes. For example, div tag with class
col-md-6 takes exactly half the screen width (6/12) on screens of medium size and larger. A
div with both classes col-xs-12 and col-md-6 takes the full screen width on extra small and
small screens, and half the width on medium and large screens.

For more information, see the Bootstrap documentation at this URL:
https://getbootstrap.com/docs/4.0/getting-started/introduction/

4.1.4 Expected results

Figure 4-2 shows the Author Finder application displaying the list of authors extracted from an
article published on the CNN website.

Author Finder

http://money.cnn.com/2017/11/09/technology/uber-ipo-2

Retrieve Author

Article URL:

http://money.cnn.com/2017/11/09/technology/uber-
ipo-2019/index.html

Authors:

Seth Fiegerman

Figure 4-2 React app Watson Natural Language Understanding Author Finder
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Here is how it works:

1. The user enters the URL of an article that has one or more authors.

The user clicks Retrieve Author.

React sends a request to the Node.js web service by using the Fetch API.

P wDbd

article and extract the authors.

5. The result is passed back to the React state, which renders it in a responsive grid.

4.2 Architecture

Figure 4-3 shows the components and runtime flow of the application.

The web service calls the Watson Natural Language Understanding service to parse the

Public network IBM Cloud network

°0pen App URL @ cETs

e
P

a frontend/indesx. hm 6 & AV _frontend/index htmi (E))
© Enter article URL E @ rosT fauthor .
User @Author Name Web Browser Shond Aator Name Application logic
(React)S) on Node_js runtime

b

Receive article metadata
User input

Watson Matural Language
Linderstanding

seniace

Figure 4-3 Architecture

Figure 4-3 describes these steps:
1. In a web browser, the user navigates to the application URL:

http://vyl02-xxx-react.mybluemix.net

2. The web browser sends a GET / request to the Node.js back-end application developed in

Chapter 3, “Creating your first Express application” on page 53.
3. The Express framework in Node.js returns frontend/index.html.

4. The frontend/index.html page is returned to the user. The index.html page contains a
form that has one text box and a Submit button. The text box is where the user enters the

URL of an article.

5. The user enters the article URL and then clicks Submit.
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The web browser sends a POST request to the /author route with the article URL passed
in the body.

. The Express framework in Node.js passes the article URL to the Watson Natural

Language Understanding service. It also specifies that metadata should be returned.

IBM Watson Natural Language Understanding service: This service uses natural
language processing (NLP) to analyze semantic features of a text. Watson Natural
Language Understanding service has many features, such as concepts, categories,
emotion, entities, keywords, metadata, and sentiment.

The feature used in this exercise is metadata. It retrieves document’s metadata,
including the author name, title, RSS/ATOM feeds, prominent page image, and
publication date.

8. The metadata for the article is returned by the Watson Natural Language Understanding

service.

9. Node.js filters the metadata to return only the author names.

10.The authors of the article are returned to the user through the web browser.

4.3 Step-by-step implementation

The implementation involves the following steps:

1.

o~ 0D

Clone the express application from Git using the Delivery Pipeline.
Create your first React page.

Add a dynamic form to the page.

Add more components to the form.

Use the Fetch API to call the Node.js author service.

4.3.1 Log in to IBM Cloud

To log in to IBM Cloud, complete these steps:

1. Open the IBM Cloud console in your web browser:

http://bluemix.net

2. Click Log in.
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3. Enter your IBM Cloud ID (Figure 4-4).

Log into IBM Cloud

Enter Email or IBMid: Forgot your IBMid?

Email or IBMid

New? Create an IBM Cloud account

Figure 4-4 IBM Cloud login

4. Click Continue.
5. Enter your password and click Log in.
6. Confirm that your IBM Cloud account page opens.

4.3.2 Clone the Express application from Git by using the Delivery Pipeline

This application builds on the code that you developed in Chapter 3, “Creating your first
Express application” on page 53. If you successfully finished the application in Chapter 3,
“Creating your first Express application” on page 53, you can skip to “Create your first React
page” on page 106.

Complete the following steps to quickly deploy the application:

1. Open the following link:

https://console.bluemix.net/devops/setup/deploy?repository=https://github.com/i
bm-redbooks-dev/vy102-XXX-express
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. On the page that opens (Figure 4-5), select the Delivery Pipeline tab. On the Delivery
Pipeline tab, set the App name to vy102-XXX-react (replace XXX with your unique key).
Keep all other settings unchanged and click Deploy.

Tool Integrations

Git Repos and lssue Eclipse Orion Web Delivery Pipeline
Tracking IDE

The Delivery Pipeline automates continuous deployment.

App name: @

y102-xxx-react

Region Organization Space

US South{(S + hassana@e¢ ¥ dev 4

Deploy

Figure 4-5 Create a Toolchain window
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3. A new window opens (Figure 4-6). Click Eclipse Orion Web IDE.

Your app is being created! Quick start: To watch the pipeline deploy your app,

@ click Delivery Pipeline. After the app is deployed, you can see it running by *x
clicking View app.
Add a Tool ©
THINK CODE DELIVER
O O 2
Issues Git Delivery Pipeline
wy102-xxx-express-20... vy102-xxx-express-20... wy102-xxx-express-20...
+" Caonfigured " Caonfigured " Configured

Eclipse Orion Web IDE

" Caonfigured

Figure 4-6 IBM Cloud toolchain: Select Eclipse Orion Web IDE
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4. The Eclipse Orion Web IDE lists your project files (Figure 4-7). The source code from the
application developed in Chapter 3, “Creating your first Express application” on page 53 is
displayed in the online IDE because the new project was cloned from it.

< IBM Cloud

= File Edit Wiew  Tools | Create new launch configuration v
’ Foot (console-ondeckstag... » vy 1 02--react
p vy102-00c-react
;:I- v vy102-xxx-react ﬁ
™7 frontend 1110/2017, 2:24:50 PM
™7 routes 1110/2017, 2:24:50 PM
7 services 1110/2017, 2:24:50 PM
[ cfignore 111002017, 2:24:50 PM 1 KB
[ .gitignore 11102017, 2:24:50 PM 1 KB
[ appis 1110/2017, 2:24:50 PM 2KB
[ manifest.ymi 1110/2017, 2:24:50 PM 1 KB
[ package-lockjson 1110/2017, 2:24:50 PM 51 KB
[ package json 1110/2017, 2:24:50 PM 1 KB
[ README.md 1110/2017, 2:24:50 PM JKB
» Git
» JavaScript

Figure 4-7 Eclipse Orion Web IDE
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5. Make the following changes to the manifest.yml file (Figure 4-8 on page 104):

— Change the application name and host on lines 10 and 11 to vy102-xxx-react.
Replace xxx with your random key.

— If needed, change the domain based on your IBM Cloud region as shown in Table 4-1.

The exercises in this book were tested in the US South region. If you use another IBM Cloud
region and face any problem, register for a new IBM Cloud account and select United States
for country or region as described in 1.3.1, “Set up your IBM Cloud account” on page 4.

Table 4-1 IBM Cloud regions and domains

Region Domain

US South mybluemix.net
United Kingdom eu-gb.mybluemix.net
Sydney syd.mybluemix.net
Germany eu-de.mybluemix.net

File Edit View Tcols| Create new launch configuration v

e
Root (console bluemi... manifast yml

w Wy 102-300-express-2017 1 1 declared-services:
@ 2 natural-language-understanding:
3 label: natural-language-understanding
£+  »routes 4 _plan: free
applications:
» SEMNVCES 6 - path: .
; 7 memory:: 256M
YIS 8 instances: 1
= ] domain: mybluemix.net
D Lhgnore 1a name: wylB2-xxx-reac
D .gitignare 11 host: wyl@2-xo-react
12 disk_quota: 1824M
app.js 13 command: node app
14 services:
15 - natural-language-understanding
packags json = o

[ README.md

Figure 4-8 manifest.yml

6. Complete the following steps to configure the application to be deployed from Eclipse
Orion IDE to IBM Cloud:

a. Click Create new launch configuration, then press the + button (Figure 4-9).

€& Fie Edit View Tcols| Create new launch configuration v

Figure 4-9 Eclipse Orion launch bar
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b. In the Edit Launch Configuration window (Figure 4-10), keep all the settings as default
and click Save. If your user is part of multiple organizations, choose the organization
that has your email as its name. Note that application name and host values are
defaulted from manifest.yml. If you change the host value, it overrides the value in
manifest.yml.

Edit Launch Configuration x

Launch Config Name*: vy 102-xx-react

Target™ US South (Production) b
Organization™: aazrag@eg.ibm.com b
Space® dev ¥
Manifest File: @ |manifest.ymi

Manifest Settings

Application Name™ vy 102-x0¢-react b
Host: vy 102-x0x-react -
Domain*: mybluemix.net ¥

Yellow boxes indicate modified fields, which will override manifest file setfings.

Cancel m Mext =

Figure 4-10 Edit Launch Configuration

c. Deploy the application by clicking the play icon, Deploy the App from the Workspace,
which is highlighted in Figure 4-11.

& File Edit View Tools | vy102-00creact (stopped) v |E| =R | Live Edit. (L3

Figure 4-11 Eclipse Orion launch bar

Troubleshooting: If you get the error The app space binding to service is taken,
delete the deployed app from your IBM Cloud dashboard. Then redeploy the app from
Eclipse Orion by clicking the play icon (Deploy the App from the Workspace).

7. Wait for the deployment to complete. To make sure that your application is running, either
click the Open the Deployed App icon (highlighted in Figure 4-12) or go directly to your
default route:

https://vyl02-xxx-react.mybluemix.net/

Edit Wiew  Tools @ vy102-0c1-react (running: normal) > IEE Lo | Live Edit: n:f]

Figure 4-12 Eclipse Orion launch bar
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4.3.3 Create your first React page

106

React is a JavaScript-based front-end web application framework that is used primarily to
develop single-page applications. The single-page application is a web page that loads one
HTML page, and dynamically updates it as the user interacts with the app.

The entire React application, including HTML views, JavaScript files, and CSS files, run on
the browser. In this exercise, to make these components available to the browser, all the
client-side files must be located under a single root folder and must be served by the Express
framework by using the express.static() method.

Important: The application now uses two JavaScript frameworks: Express, which runs on
the server side and React, which runs on the client side. From the perspective of Node.js,
all the React code is a set of static text files that are passed to the browser without any
processing. To avoid confusion between the client-side files and the server-side files, this
exercise keeps all client-side files in a hierarchy inside the frontend folder.

Complete the following steps:
1. Start Eclipse Orion Web IDE for your application if it is not opened already.

2. Update the app. js file by adding the following lines after the initialization of the routes
module:

//Serve the files in /frontend as static files
app.use(express.static(__dirname + '/frontend'));
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The updated app. js file is shown in Figure 4-13.

1 war port = process.env.VCAP_APP_PORT || 8es82;

2

3 f/Express Web Framework, and create a new express server
4  war express = require('expressz'),

5 app = express();

7 war path = require('path’');

9 wvar bodyParser = require('body-parser');

18 //parse application/x-www-form-urlencoded

11 app.use(bodyParser.urlencoded({

12 extended: false

13 31305

14

15 //Routes modules

16 war index = require(,/routes'),

17 author = require('./routes/author');

19| //Serve the files in /frontend as static files

28| app.use(express.static(_ dirname + '/frontend'});

21

22 //In case the caller access any resource under the root /, call index route
23 app.use('/', index);

24

25  J/In case the caller access any resource under fauthor, call author route
26 app.use('jauthor', author);

27

28 // start server on the specified port and binding host
29 app.listen(port);

Figure 4-13 The added lines in the updated app.js file

The code in app. js initializes the Express framework and sets it to listen to all HTTP
requests. It also sets Express to use the /frontend folder as its static content root. This
setting means that when the user tries to access any URL in the application, Express tries
to find the file that matches that path inside the /frontend folder.

If a file is found, it is returned to the user. If no static file matches the path that is requested
by the user, Express tries to match the path to one of the routes. If no routes match, error
404 is returned.

Note: Express tries to match static file paths first because the express.static()
method is called in this code before the routes are registered. If the invocation order is
reversed, Express checks the routes before looking up static files. In general, you
should match static files before matching routes.

If the user does not specify a path, Express checks whether a file named index.htm]
exists at the root of the /frontend folder. If that file exists, it is returned to users opening
the domain without specifying a path. Essentially, the /frontend/index.htm] file is the
home page, so the first order of business is to update that file to use React.
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3. Create the folder frontend under the root of the project and create the file index.htm]
inside it with the content shown in Example 4-16.

Example 4-16 Basic HTML page

<html1>
<head>
<title>React JS - Author Finder</title>
</head>
<body>
</body>

</html>

4. Reference React, and Babel in your HTML. This reference can be done by inserting the
script lines shown in Example 4-17 inside the <body> tag.

Example 4-17 Fetching required libraries

<!-- Loading the script in body is a recommendation to ensure faster loading,
putting all scripts at the header will cause the page to wait till all scripts loaded
Load React related files from internet -->
<script crossorigin src="https://unpkg.com/react@16/umd/react.production.min.js"></script>
<script crossorigin
src="https://unpkg.com/react-dom@16/umd/react-dom.production.min.js"></script>

<l-- Load babel JavaScript compiler from internet -->
<script src="https://unpkg.com/babel-standalone@6.15.0/babel.min.js"></script>

5. Update the /frontend/index.html file to reference bootstrap CSS from the Content
Delivery Network (CDN). This update can be done by inserting the 1ink line shown in
Example 4-18 inside the <head> tag right after the </tit1e> tag.

CDN: A CDN is a distributed system that hosts common CSS, JavaScript, and other
web resources in a geographically dispersed group of servers so that the files are
delivered to users from the server nearest to them.

Example 4-18 Fetching bootstrap stylesheets

<link rel="stylesheet"
href="//netdna.bootstrapcdn.com/bootstrap/3.0.0/css/bootstrap.min.css"/>
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6.

Insert a simple HTML code that contains a <div> tag inside the <body> tag, right after the
last </script> tag (Example 4-19).

The React component is rendered in the <div> tag with id="root”.

Notice the use of col-sm-10, col-sm-offset-1, and text-center bootstrap classes.

Example 4-19 <div>tag in HTML code

<div class="container">
<div class="row">
<!-- You do not need to write much html code, you will

build the whole html on your JSPX code -->
<div class="col-sm-10 col-sm-offset-1 text-center" id="root">
</div>
</div>
</div>

With the /frontend/index.html file open in the IDE, press Alt + Shift + F to auto-format it.
It should look like Example 4-20.

Example 4-20 Formatted /frontend/index.html file

<html>

<head>

<title>React JS - Author Finder</title>

<link rel="stylesheet"
href="//netdna.bootstrapcdn.com/bootstrap/3.0.0/css/bootstrap.min.css" />
</head>

<body>
<!-- Loading the script in body is a recommendation to ensure faster loading,
putting all scripts at the header will cause the page to wait till all scripts
loaded
Load React related files from internet -->
<script crossorigin
src="https://unpkg.com/react@16/umd/react.production.min.js"></script>
<script crossorigin
src="https://unpkg.com/react-dom@16/umd/react-dom.production.min.js"></script>

<!-- Load babel JavaScript compiler from internet -->
<script src="https://unpkg.com/babel-standalone@6.15.0/babel.min.js"></script>

<div class="container">
<div class="row">
<!-- You do not need to write much html code, you will

build the whole html on your JSPX code -->
<div class="col-sm-10 col-sm-offset-1 text-center" id="root">
</div>
</div>
</div>
</body>
</html>
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8. You no longer need the /views/index.html file because you replaced it with the
/frontend/index.html file. Delete the /views/index.html file and all references to it,
including the index. js route and the code registering it in the app. js file. To do so,
complete the following steps:

a. Right-click the views folder and select Delete to delete the folder and the index.html
file inside it.

b. Right-click the /routes/index.js file and select Delete to delete it.
Note: Delete the index. js file only. Do not delete the routes folder.

c. Inapp.js, locate and delete index = require('./routes'),. Do not delete var
because it is still used to declare the author.

d. Inapp.js, locate and delete the app.use('/', index) line, along with the comment line
before it.

Your app.js file should look like Figure 4-14.

& Fie Edit ‘View Toals| " vy102-313-express (running: normal) 2 > B =R | Lvesdt (B

! Root {console. bluemix.net] ¥ app.js
v vy 102-313-express 1 wvar port = process.env.VCAP_APP_PORT || 2828;
& 2
- » frontend

//EXpress Web Framework, and create a new express server
.]:‘;( ¢ launchConfigurations 4 wvar express = reguire('express'),
5 app = express();

¥ SEMVices
D cfignore i ) ‘ var path = require('path');
[ -gitignore 9 var bodyParser = require('body-parser');
Pp-F 11 app.use(bedyParser.urlenceded{{
D mianifest yml 12 extended: false
13 1}y
: 3 1k
[ package.json 14
15 //routes modules

15 vwvar author = require('./routes/author'});

18 //Serve the files in /frontend as static files

19 app.use(express.static(_ dirname + '/frontend'));

2a

21 //In case the caller access any URI under fauthor, call author route

22 app.use('/auther', author);

24/} start server on the specified port and binding host
25 app.listen(port);

Figure 4-14 Updated app.js

4.3.4 Add a dynamic form to the page
Now, add a simple form to the page. The form consists of a text box, a label, and a button.

The user enters the article URL in the text box and then clicks the button so that React calls
the Node.js back-end service to extract the author's name.
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For this step, create the form but do not call the Node.js service:

1. Under the frontend folder, create a folder called components. Create the components.js
file in the components folder (Figure 4-15).

| File Edit View  Tools vy 102-coc-react (running: normal)

Foot (console bluemix.net) = components js

>

HOF w frontend

w vy 102-X%-express-2017 11 1|

w components
index.html
p launchCaonfigurations

w [outes

author.js

-

Figure 4-15 New components.js file

2. Inside the components. js file, create a class that extends React.Component as shown in
Example 4-21.

Example 4-21 Code snippet: Class Container

class Container extends React.Component {
constructor(props) {
super(props);
}
render() {}

}

3. Initialize the page state in the constructor by adding the code snippet from Example 4-22
to the constructor after the super(props) line.

Example 4-22 Code snippet: Class Container extends React.Component

this.state = {
url: '',
authors: [],
inputval: "'
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4. After the constructor, add the updateUr1() method to update its state. Also, add the
getAuthor() method with no implementation for now. It will be implemented later to call the
back-end service to retrieve the authors (Example 4-23).

Note: Format the code correctly after pasting, especially any wrapped around lines,
and remove any unintentional line breaks in lines of code and comments.

Example 4-23 Adding the updateUrl() and getAuthor() methods

updateUrl(e) {
this.setState({
inputVal: e.target.value
1
}
// getAuthor uses the fetch function to retrieve authors

// from the REST service created in the previous exercise
getAuthor() {}

5. Replace the render () method with the code snippet in Example 4-24. It contains html tags
to render the author name and the button.

Note: From this point on, do not use Shift + Alt + F to format the code in the
components.js file. If you need to format the code, do it manually.

Eclipse Orion Web IDE does not currently support JSX syntax formatting that is
combining HTML and JavaScript code. You can use other code formatting tools such as
Jsbeautifierat http://jsbeautifier.org/. Select the Support e4x/jsx syntax option of
Jsbeautifier if you will use this tool to format JSX code in the examples of this chapter.

Example 4-24 Override the render() method

// Render is the core function behind React components.
// 1t defines components and elements in XML format.
// This is only feasible if using JSPX and Babel JavaScript compiler.
render() {
return (
<div class="jumbotron text-center">
<h1>Author Finder</hl>
<div id='input-form' class='text-center'>
<input type="text" class="form-control input-1g text-center"
onChange={e=>this.updateUri(e)} placeholder="Enter URL of Article here!"/>
</div>
<br/>
<button type="button" class="btn btn-primary btn-T1g" disabled =
{this.state.inputVal.length===0} onClick={()=>{this.getAuthor()}}>Retrieve Author</button>
</div>

)
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6. Add the code snippet in Example 4-25 at the end, after the brace } closing the Container
class. This code updates the HTML DOM tree, with the new component, starting from the

<div id="root"> element. The code inserts the Container component in the <div
id="root"> element shown in Example 4-20 on page 109.

Example 4-25 ReactDOM.render

ReactDOM.render(<Container />, document.getElementById("root"));

7. Your code now should look like Example 4-26.

Example 4-26 Complete code for Container class

class Container extends React.Component {
constructor(props) {
super(props);
this.state = {
url: '',
authors: [],
inputval: "'

}s
}

updateUrl(e) {
this.setState({
inputVal: e.target.value
s
}

// getAuthor uses the fetch function to retrieve authors
// from the Rest service created in the previous exercise
getAuthor() {}

// Render is the core function behind React components.
// 1t defines components and elements in XML format.
// This is only feasible if using JSPX and Babel JavaScript compiler.
render() {
return (
<div class="jumbotron text-center">
<hl>Author Finder</hl>
<div id='input-form' class='text-center'>
<input type="text" class="form-control input-1g text-center"
onChange={e=>this.updateUri(e)} placeholder="Enter URL of Article here!"/>
</div>
<br/>
<button type="button" class="btn btn-primary btn-1g" disabled =
{this.state.inputVal.length===0} onClick={()=>{this.getAuthor()}}>Retrieve Author</button>
</div>

)
}

ReactDOM.render(<Container />, document.getElementById("root"));
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8. Update index.html to import the React Container component by adding the following line

in the <body> tag after the last </script> tag, as shown Figure 4-16.
<script type="text/babel" src="./components/components.js"></script>

Note that the script type is text/babel, not JavaScript, to indicate to the browser that it
needs the support of the Babel compiler to translate this page.

1 <himl>

2

3 <head>

4 ¢title:React 15 - Author Finder</title:

5 load from the interne class that enhance the look of the the webpage --»
& 5 trapcdn.com/bootstrap/3.08.8/csc/bootstrap.min.css™ />
7 </head>

8

9 <body>

1@ G

11

2

13 funpkg.com/ ion.min.js"></script>

14 ¢script crossorigin src="https://unpkg.com/ .production.min.js"></script>
15

15 ¢!-- Load babel script pre-compiler from internet -->

17 ¢script src="https://unpkg.com/babel-standalone@6.15.8/babel.min.js"></script>

18

19 <script type="text/babel" src="./components/components.js"»</script>

28

21 ontainer”>

27 "row">
not need to write much html code, you will
the whole html on your JSPX

col-sm-offset-1 tex

S

-center” id="root":

Figure 4-16 The /frontend/index.html file

Deploy the application by clicking the Play icon (Deploy the App from the Workspace). If
you receive a pop-up message warning you that the application will be redeployed, click
OK to confirm.

10.After the application deployment is complete, run the application by clicking the Open the

Deployed App icon. The Ul should look like Figure 4-17. Notice that the Retrieve Author
button is disabled until the user starts writing in the text box.

Author Finder

Figure 4-17 Dynamic React form
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4.3.5 Add more components to the form

Figure 4-18 represents the React components to be developed in this exercise.

Author Finder

http://money.cnn.com/2017/11/09/technology/uber-ipo-2

Article URL:

http://money.cnn.com/2017/11/09/technology/uber-

ipo-2019/index.htmi

AuthorRecord

Authors: /

Seth Fiegerman

Figure 4-18 Component structure

In 4.3.4, “Add a dynamic form to the page” on page 110, you added an HTML form to the
page as a React component called Container.

In this section, you will add the Results and the AuthorRecord components using these steps:
1. Open the /frontend/components/components. js file.

2. Copy the code snippet from Example 4-27 on page 116 into the components. js file, before
ReactDOM.render(<Container />, document.getElementById("root")).

Note: Do not use SHIFT + ALT + F to format the code in the components. js file. If you
need to format the code, do it manually.
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Example 4-27 shows a new component called Results. It displays the Article URL, and the
list of extracted author names.

Example 4-27 Code snippet: Results Component in components.js

// Results: is another React component
// that creates the 1list of AuthorRecords
class Results extends React.Component {
constructor(props) {
super(props);

}

render() {

if (this.props.hide) {
return null;
}

return (
<div class='form-inline'>
<div class="row">
<div class="col-xs-12 col-md-3">
<h2>Article URL:</h2>
</div>
<div class="col-xs-12 col-md-9">
{this.props.url}
</div>
</div>
<div class="row">
<div class="col-xs-12 col-md-3">
<h2>Authors:</h2>
</div>
<div class="col-xs-12 col-md-9">
<div class="row">

</div>
</div>
</div>
</div>

Note: If you see errors in the components. js file, ignore them. These errors are caused
by combining HTML code with JavaScript code as this file follows JSX syntax.
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3. Copy the code snippet from Example 4-28 into the components. js file after the render()
method in the Results class.

Example 4-28 shows a helper method called renderAuthors() to iterate over the authors
retrieved from the back-end service by using map ().

Notice that the AuthorRecord is not defined in the file. You are going to define it in another
file in the next section. This is one of the powerful features of React Component because
putting the AuthorRecord in a separate file makes it a reusable component.

Example 4-28 Code snippet: renderAuthors()
/ *

Notice that the AuthorRecord is defined in a separate file. This is a
powerful feature of the React Component: Putting the AuthorRecord in a separate
file and making it a reusable component.

*/
renderAuthors() {

/*
When developing a component, you should capitalize it.
Hence, you should use "AuthorRecord" instead of "authorrecord" to identify
it as a component to React.
*/
let authors = this.props.authors;
return authors.map(a => {
return <AuthorRecord author = {a}/>;

s
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4. Call the renderAuthors() method, within the div class="row”. It is highlighted in bold in
Example 4-29. Your final Results component should look like Example 4-29.

Example 4-29 Code snippet: Results component

// Results: is another React component
// 1t creates the list of AuthorRecords
class Results extends React.Component {
constructor(props) {
super(props);

}

render() {

if (this.props.hide) {
return null;

1
return (
<div class='form-inline'>
<div class="row">
<div class="col-xs-12 col-md-3">
<h2>Article URL:</h2>
</div>
<div class="col-xs-12 col-md-9">
{this.props.url}
</div>
</div>
<div class="row">
<div class="col-xs-12 col-md-3">
<h2>Authors:</h2>
</div>
<div class="col-xs-12 col-md-9">
<div class="row">
{this.renderAuthors()}
</div>
</div>
</div>
</div>
)

}
/*

Notice the AuthorRecord is defined in a separate file. This is a powerful feature of the React
Component: Putting the AuthorRecord in a separate file and making it a reusable component.
*/
renderAuthors() {
/* When developing a component, you should capitalize it.

Hence, you should use "AuthorRecord" instead of "authorrecord" in order to identify it as a
component to React.

*/
let authors = this.props.authors;
return authors.map(a => {
return <AuthorRecord author = {a}/>;

s
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Note: The value of url and authors is retrieved from the state. Therefore, any event that
updates state.url and state.authors causes the components to be rendered.

5. Inthe Container class below the <button> tag, add the Results element to render the
Results component:

<Results url={this.state.url} hide={this.state.authors.length === 0}
authors={this.state.authors}/>

This line includes the Results component element and these properties:

— url retrieved from state.url
— authors retrieved from state.authors.

Figure 4-19 shows the Results component added to the Container class.

/! Container: considr it the main component the descripe the whole page
class Container extends React.Component {

constructor{props) {
super{props);
this.state = {
[¥] ol B
authors : [],
inputVval: "~

updateUrl{e){
this.setState({inputVal:e.target.value});

1

/7 getbuthor use fetch function, in order to retrieve authors for rest service we created in previous excersie
getAuthor() {
3

// Render is the core function behind React components, define components and elements in XML format, only feasible
render() {
return (
£div class="jumbotron text-center”:
<hl=Author Finder</hl:
<div id="input-form' class='text-center'>
<input type="text" class="form-control input-lg text-center” onChange={e=:this.updatelrl({el)} ¢
<fdivy
b
<button type="button" class="btn btn-primary btn-lg" disabled
|<Re5u1ts url={this.state.url} hide={this.state.zuthors.length

{this.state.inputVal.length===08} on{
== @} authors={this.state.authors}/3

</giv>

)
by

L S L 1 AR e e oS

Figure 4-19 Adding Results to the Container class

6. Create a file called authorrecords.js and place it in the components folder.
authorrecords. js defines a new React component, but in a separate file.
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7. Add the code snippet in Example 4-30 to the newly created file authorrecords. js.

Note: Do not use SHIFT + ALT + F to format the code in the authorrecords. js file. If
you need to format the code, do it manually.

Example 4-30 Code snippet: authorrecords.js

//AuthorRecord : a component defined to hold author names
class AuthorRecord extends React.Component{

render() {
return (
<div class="row">
<div class="col-xs-12 col-md-6">
{this.props.author.name}
</div>
</div>

)s
}

The code in Example 4-30 shows that you can define a component in a separate file, and
use it in your web page. This approach allows you to reuse the component in another
project by simply copying that file to your new project.

Figure 4-20 shows a snapshot of component. js rendering AuthorRecord.

components js

w
[

// Results: is another React component that create hold the the list of AuthRecords
class Results extends React.Component {
constructor{props) {
super{props);

[+ RCS Y - R, I S WY

[ e

in seperate file and make it

Loy s Y R RN R RN RN R |

renderfuthors() {
let authors = this.props.suthors;
// when developing compoenet you should make it capatilized "AuthRecord” not “authrecord™ in order to make
retuyrn guthors maplg =>
return <AuthcorRecord author= {a}/>; |

DE

o

i

: =
WMol N e L RO

oo o

Figure 4-20 Rendering AuthorRecord in component.js

8. To make the new component AuthorRecord accessible to the other component, import
authorrecords.js in index.html. In index.html, add the following line before importing
components.js:

<script type="text/babel" src="./components/authorrecords.js"></script>
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Your index.html file should look like Figure 4-21.

krtml>
<head>
¢titlesReact 15 - Author Finder</title:
¢!-- load from the internet bootstrap style class that enhance the look of the the webpage
¢link rel="stylesheet" href="//netdna.bootstrapcdn.com/bootstrap/3.8.8/css/bootstrap.min.cs
<fhead>
<body>
¢!-- Loading the script in body is a recommendation to insure faster loading,
putting all scripts at the header will cause the page to wait till all scripts loaded
Load React related files from internet -->»

¢script crossorigin src="https://unpkg.com/react@16/umd/react.production.min.js"»</script>

¢script crossorigin src="https://unpkg.com/react-dom@l6/umd,/react-dom. production.min.js"></

¢!-- Load babel script pre-compiler from internet --»
¢script src="https://unpke.com/babel-standalone@6.15.8/babel . .min. js"»</scripts

¢script type="text/babel™ src="./components/authorrecords.js"»</script>
<script type="text/babel"” src="./components/components.js"»</script>
<div class="container">
<div class="row">
~ €1-- You do not need to write much html code, vou will
build the whole html on yvour JSPX code --¥
¢div class="col-sm-18 col-sm-offset-1 text-center” id="root":
divs
<fdive
<fdivy
< /body>
£/html:

Figure 4-21 The /frontend/index.html file

4.3.6 Using the Fetch API to call the Node.js author service

React is a framework to implement the view components in the model view controller (MVC)
architecture. To retrieve resources from the back-end server, you need to use another library.
XMLHttpRequest is commonly used to call REST services, but in this example you will use the
Fetch API. It is a new API that provides a flexible feature set. It returns a promise that resolves
the Response, which makes calling REST services simpler.

You can use the Fetch API to call any REST API. All Watson APIs are exposed as REST
services, which means that you can call the Watson Language Translator service, the
Watson Natural Language Understanding services, or any other Watson service by using
the Fetch API.

In this part, you will call the author service that you developed in Chapter 3, “Creating your
first Express application” on page 53.
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To call the author service that was developed in Chapter 3, “Creating your first Express
application” on page 53, complete these steps:

1. Open /frontend/components/components.js to update the getAuthor() method.

2. In the Container class, in components. js, replace getAuthor() with the code snippet in
Example 4-31.

Example 4-31 Code snippet: /frontend/components/components.js file

getAuthor() {
var myHeaders = new Headers();
myHeaders.append("Content-Type", "application/x-www-form-urlencoded");
fetch('/author', {
method: 'POST',
body: "url=" + this.state.inputVal,
headers: myHeaders
}).then(res => res.json())
.then(data => this.setState({
authors: data,
url: this.state.inputVal
1))
}

This code sends an asynchronous POST request to /author. In Chapter 3, “Creating your
first Express application” on page 53, you created an Express route that handles such
requests.

In Example 4-31 there are multiple then methods, which is called promises chaining.
Because then returns a promise, it means that promises can be chained. This method is
used to avoid nested callbacks.

The code snippet in Example 4-31 defines the HTTP method as POST and sets the path
to /author. It also passes the URL that is entered by the user in the ur1 field in the body,
and sets the content type header to application/x-www-form-urlencoded.

. Deploy the application using the Play icon (Deploy App from the Workspace) from the

server toolbar. If a window with Stop and redeploy? Your application
vyl02-XXX-express will be redeployed is displayed, click OK.

. After the deployment is complete, start the application by clicking Open the Deployed

App from the server toolbar.

. To test the application, enter the following web address into the URL text box:

http://edition.cnn.com/2017/06/12/politics/hfr-dennis-rodman-north-korea/index.
htm1
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http://edition.cnn.com/2017/06/12/politics/hfr-dennis-rodman-north-korea/index.html
http://edition.cnn.com/2017/06/12/politics/hfr-dennis-rodman-north-korea/index.html

The application now displays the complete list of authors (Figure 4-22).

Author Finder

http://edition.cnn.com/2017/06/12/politics/hfr-dennis-rodman-north-korea/index.html

Retrieve Author

; http://edition.cnn.com/2017/06/12/politics/hfr-dennis-rodman-
Article URL: 2 .
north-korea/index.html
CNN
Authors:
Elise Labott

Joshua Berlinger
Matt Rivers
Nicole Gaouette
Tim Schwarz

Will Ripley

Figure 4-22 Displaying the list of authors
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6. Try resizing the window to be narrower (or open the application in your mobile device).
Notice how the page responds by adapting its layout. The “Article URL’ and “Authors”
headings now appear above their respective results, as shown in Figure 4-23. This
approach is called responsive design, and is made possible by using Bootstrap.

Author Finder

http://edition.cnn.com/2017/06/12/politics/hfr-c

Retrieve Author

Article URL:
http://edition.cnn.com/2017/06/12/politics/hfr-

dennis-rodman-north-korea/index.html

Authors:
CNN
Elise Labott
Joshua Berlinger
Matt Rivers
Nicole Gaouette
Tim Schwarz

Will Ripley

Figure 4-23 Mobile view

4.4 Exercise review

During this exercise, you achieved the following goals:
» Learned the basics of the React framework.

You built a basic React application that uses React components to interact with the user. It
uses the Fetch API to communicate with the server.

» Learned the basics of ES6.

You used the class syntax, arrow functions, and promises with the Fetch API to call the
back-end services

» Learned the basics of the Bootstrap framework.

You used the Bootstrap framework responsive grid system to create a responsive page
that has different layouts on various screen sizes.
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» Learned how to use Express to serve static files and resources.

You used the Express framework’s express.static service to serve all the files that are
hosted in the /frontend folder.

» Used Git to clone an existing project.

You used Git to clone the source code from Chapter 3, “Creating your first Express
application” on page 53 and used it as the basis for this exercise.
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Additional material

This book refers to additional material that can be downloaded from the Internet.

Locating the material on GitHub

The source code that is associated with Chapter 3, “Creating your first Express application”
on page 53 is available at the following GitHub location:

https://github.com/ibm-redbooks-dev/vyl102-XXX-express
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks

The following publications provide additional information about the topic in this document:
» Essentials of Application Development on IBM Cloud, SG24-8374

You can search for, view, download or order this documents and other IBM Redbooks, IBM
Redpapers, Web Docs, draft and additional materials, at the following website:

http://www.redbooks.ibm.com/

Online resources

These websites are also relevant as further information sources:
» IBM Cloud console to sign up for an account
https://bluemix.net
» Node.js
https://nodejs.org/en/
» Express
https://expressjs.com/
» React
https://reactjs.org
» ECMAScript 2015 (ES6) Language Specification

https://www.ecma-international.org/ecma-262/6.0/

Help from IBM

IBM Support and downloads
https://www.ibm.com/support/home/

IBM Global Services

https://www.ibm.com/services/index.html
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