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Node.js: create a basic web app with React - part 2

Developing a Full-Stack JavaScript web app with Caché requires you to bring together the right building blocks. In
the previous part, we created a basic front-end React application. In the second part of this article series | will show
how to choose the right back-end technology for your application. You will see Caché allows you to use many
different approaches to link your front-end to your Caché server, depending on your application's needs. In this part
we will set up a back-end with Node.js/QEWD and CSP/REST. In the next part we will enhance our basic web app
and connect it to Caché using these technologies.

Caché is a very powerful and flexible multi-model database and application server with a rather unique approach. It
allows to connect your application front-end using many different technologies. This is a great advantage, but can
make the decision which back-end technology more difficult.

As a developer, you want to choose a technology that will exist in the long term, makes you productive during
development, keeps your codebase stable and allows your application to run on as many devices and platforms as
possible using the same source code.

These requirements bring you these days inevitably to applications written using JavaScript because it's the
language used in browsers (causing it to be available on all kinds of platforms and making it so popular). With the
inception of Node.js, it became possible to use JavaScript server-side too, allowing a developer to use the same
language at the front- and the back-end.

Basically, you can write a website or web app in two different ways: using server-side or client-side (rendering)
technology. Server-side rendering is an excellent choice for a typical website, while client-side rendering is the best
choice when you write a web app (e.g. because it needs to work offline too). Caché's CSP pages is a good
example of a server-side technology, while React is a client-side technology (while it can be used these days

for server-side rendering as well). This is a choice you'll have to make and depends entirely on your application.

For now, we will concentrate on writing web apps, | will not discuss CSP pages here.

At the back-end, you'll also need to choose which technology to use for your web app: will you just use Caché's
application server and use CSP/REST calls or will you use Node.js as your application server working in front of
Caché? Using Node.js as your application server gives you the best of both worlds: it allows you to write your back-
end code in JavaScript with Caché as a database and application server behind it.

What makes this combination so powerful?

¢ use the same language (JavaScript) at the front- and the back-end

¢ use all existing standard Node.js modules in your applications (extending your application functionality to all
possible kinds of external devices and services you can imagine)

* allows you to re-use your existing COS code using very small function wrappers

* integrate your app with other standard services and protocols

Writing your apps with these technologies doesn't limit you to one technology: in fact, you can combine them all in
the same application!

Next question is how you can link your front-end to your back-end. These days, you have different possibilities,
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each with their own (dis)advantages:

* WebSockets: creates a bi-directional (stateful) channel to your back-end and your server can "push” a
message to your front-end, your app doesn't need to initiate a request first. This is an excellent choice for
internal applications with a stable network connection. The Node.js's socket.io library also provides
"graceful degradation" by providing a fall-back to Ajax calls.

* REST: your front-end is loosely coupled to your back-end (stateless); no bi-directional communication
possible, the app has to initiate each request. This is a good choice for applications not requiring sessions,
unstable networks, ...

¢ Ajax: is still widely used, also used as a fall-back for WebSocket connections

As a first example, | will introduce a Node.js back-end using the QEWD module:

* creates a secure communications channel between you web app and the back-end through WebSockets by
default using the underlying socket.io library and allows you to switch to Ajax mode transparently (without
requiring you to change your application code!)

* connects your application code at the back-end to your Caché database

¢ also contains a powerful standard Express REST server, providing you with REST services in the same
back-end server, also allowing you to create federated calls to underlying remote servers and aggregating
everything in one single response (even allowing you to intercept and modify the response to your own
custom needs!)

* is completely modular and integrated with existing Node.js modules - allows you to use all other Node.js
modules in your applications - it even allows you to replace the Express server by another one, e.g.
Ember.js

* greatly simplifies code development in the back-end by solving the problem of asynchronous coding in
JavaScript: allows you to write your code completely synchronous

¢ creates a multi-processing back-end for you with as many Node.js processes as needed - functionality
Node.js itself doesn't provide you by default

¢ allows you to use any client-side (front-end) framework like React, Angular, ExtJS, Vue.js, ...

Before we start, one more important note: in part 1 we built a small React demo app using create-react-app. You
noticed that this module contains a Node.js development server running at localhost:3000. It's important to note
that this server is only meant for the front-end - the QEWD back-end server we will set up here is a completely
different back-end (application) server running separately on a different port (typically on localhost:8080 for
development). During development, both the React development server at port 3000 and the QEWD application
server at port 8080 will be running on the same machine, don't be confused by both servers! In production, the
situation will be different: your React app will be running in the client's browser and your QEWD server will be
listening on your Caché server for client connections coming in.

I'll show you now here all steps to get you started for our React example app.

First, open a Windows command prompt to install QEWD on your system:
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BN Administrator: Command Prompt — O Y

gewd>npm install gewd gewd-monitor cors

socket.io@l.7.3

ENOENT: no such file or directory, open 'C:\gewd\pat
gewd Mo description

gewd Mo repository field.
gewd Mo README data
gewd Mo license field.

When installation finishes, you'll see a couple of warnings you can safely ignore. Note how the gewd module is
using existing Node.js modules as building blocks (take a look inside the C:\qewd\nodemodules folder). The gewd-
monitor module will be used later to monitor your QEWD server and the cors module will be needed for REST
requests.

QEWD needs to connect to Caché, so we need to copy the cache.node connector we used in the first Node.js
Caché test script to C:\gewd\nodemodules . This will allow QEWD to start our Node.js child processes that will
connect to Caché.

We only need to create a small JavaScript startup script to launch the QEWD application server. First, add the
C:\gewd project folder to your Atom editor. Next, isnide the C:\gewd folder, create a new gewd-start.js file and open
it to edit.

Copy/paste the following code in this file and save it:

/1 define the QEMWD configuration (adjust directories if needed)
let config = {
managenent Passwor d: ' keepThi sSecret!"',
serverNane: 'My first QEWD Server',
port: 8080,
pool Si ze: 1,
dat abase: {
type: 'cache',
paranms: {
pat h: "C:\\ I nterSystens\\ Cache\\ Myr",
usernanme: "_SYSTEM',
password: "SYS",
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namespace: " USER'

}
}
1
/1 include the cors nodule to autonatically add CORS headers to REST responses
let cors = require('cors');
/1 define the QEMD Node.js naster process variable
let gewd = require(' gewd' ). master;
[/l start the QEWD server now ...
gewd. start(config);
/1 define the internal QEWD Express nodul e i nstance
let xp = gewd.intercept();
/1 define a basic test path to test if our QEWD server is up- and runni ng
Xp. app.get (' /testnme', function(req, res) {
console.log('*** /testne query: ', red.query);
res. send({
hello: "world',
query: req.query
1)
1

* For a complete introduction in the QEWD application server for Node.js/Caché, | recommend to check out an read the complete step-by-step documentation under the
"Training" tab at the top.

Now we can start our QEWD application server on the command line:

EX Administrator: Command Prompt - node gewd-start.js - O >

npm ENOENT: no such file or directory, open "C:\gewd‘\package.json
npm gewd MNo
npm gewd Mo repository field.
npm gewd Mo README data
gewd Mo license field.

»node qEHd—St&F
wWwebServerRootPath = C:h
~ Bootstrap Module

ewd-goper8 is up and running. Max worker pool size: 1

If you get warnings from Windows firewall, give the Node.js process access to the network.
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Now open Chrome, and install the Advanced REST client (ARC) extension (app) to debug REST requests we will
launch to our application server.

Open a new tab page and click on "Apps" in the toolbar. You'll see the new extension is available there. Click on
the tile to launch this ARC app.

Now enter the url http://localhost:8080/testme?nodejs=hot&cache=cool in the request text line at the top and watch
the response from de QEWD/Express module:

Request
Socket
@ T QrosT Q PuT Q DEETE  ( parch Othermethods -
History v
Raw headers Headers form Headers sets Variables
Saved v
Projects v
A\/ 0 bytes
SEND
pOLUNe @ 42.00 ms DETAILS v
Raw JSON
D a
"hello™: "world"
- "query”: {
"nodejs”: "hot"
"cache™: "cool”
L
}
S L &
Z Selected environment: default

Congratulations! If you see this response, your QEWD server was started successfully and the Express module
inside is working too!

Until now, we still didn't connect to Caché yet: we only tested the QEWD master process where all requests will
come in. It's listening for WebSocket connections and the Express module is ready to serve REST requests.

The first option to access our back-end we will implement now is through the QEWD REST server
(see documentation): create an testrest.js module file inside C:\gewd\nodemodules

nodul e. exports = {
rest Modul e: true,
handl ers: {
i sctest: function(nessageObj, finished) {
/1 this isctest handler retrieves text fromthe ~nodeTest global and returns it
| et incom ngText = nessageChj. query.text;
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| et nodeTest = new this.docunent St ore. Docunent Node(' nodeTest");
let d = new Date();

let ts = d.getTinme();

nodeTest. $(ts).val ue = i ncom ngText;
finished({text: 'You sent: ' + incom ngText +

at ' + d.toUTCString()});
}
}
}s

Save this file and edit the gewd-start.js file in C:\qewd. We need to add an endpoint here for our new REST
module:

/1 define the QEMWD configuration (adjust directories if needed)
let config = {
managenment Passwor d: ' keepThi sSecret!',
serverNane: 'My first QEWD Server',
port: 8080,
pool Si ze: 1,
dat abase: {
type: 'cache',
parans: {
pat h: "C:\\ I nterSystens\\ Cache\\ Myr",
usernane: "_SYSTEM',
password: "SYS',
nanmespace: " USER'

}
}
1
/1 include the cors nmodule to autonatically add CORS headers to REST responses
let cors = require('cors');
/1 define the QEVWD Node.js master process variable
let gewd = require(' gewd' ). master;
/]l start the QEWD server now ...
gewd. start(config);
/1 define the internal QEWD Express nodul e i nstance
let xp = gewd.intercept();
/1 define a basic test path to test if our QEWD server is up- and runni ng
Xp. app.get (' /testnme', function(req, res) {
console.log('*** /testne query: ', red.query);
res. send({
hello: "world',
query: req.query
1
1)
/1 define REST endpoint for /testrest requests
Xp.app. use('/testrest', cors(), xp.gx.router())

The line we added will route all requests beginning with the /testrest path to our testrest.js module. To activate the
new route, we need to restart the QEWD server by pressing Ctrl-C in the command prompt window and restart it:

* Note that you can even restart a QEWD server with clients connected in case (not recommended on a busy system): it will automatically resume/reconnect all client
connections. Btw, there's also a easier way to add/(re)define routes dynamically on a running QEWD server; this requires a small routing module which gives you more

flexibility without the need to stop the QEWD server.

Now return to the ARC REST client and launch a new request to
http://localhost:8080/testrest/isctest?text=REST+call+to+cache
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In the command prompt where the QEWD server is running, you'll see messages appear from the incoming call:

You see that QEWD has now started a worker process for this request. Why? The master process (the Express
server) receives your request and hands it over to the QEWD Express cors() middleware first to add CORS
headers and next to the QEWD/REST routing function xp.gx.router() this time which adds the request to the
request queue and starts a child process (the worker). These workers actually handle your requests and process
your application code (in testrest.js). This allows multi-processing of requests, as QEWD can start as many workers
as needed.

In the console output, you probably noticed the master process received the REST request and handed the request
over to the worker. The worker loads your application module, calls the right request handler and returns the
response.

Now that we defined already a QEWD REST endpoint, we will now add a second option to call our back-end using
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WebSockets: create a test.js module file in C:\qewd\nodemodules to process requests (messages) coming in
through WebSocket connections:

nodul e. exports = {
handl ers: {
i sctest: function(nessageCbj, session, send, finished) {
/1 get the text coming in fromthe nessage request
var incom ngText = nessageCbj.parans.text;
/1 instantiate the global node “"nodeTest as docunment Store abstraction
| et nodeTest = new this.docunent St ore. Docunent Node(' nodeTest');
/1 get the current date & tine
let d = new Date();
let ts = d.getTime();
/1 save the text fromthe request in the "nodeTest gl obal (subscripted by the c
urrent timestanp)
nodeTest. $(ts).val ue = i ncom ngText;
/1 return the response to the client using WbSockets (or Aj ax node)
finished({text: '"You sent: ' + inconingText + ' at ' + d.toUTCString()});
}
}
1

This request handler is nearly the same as the REST request handler, however you'll notice some subtle
differences: in the handler's function parameters, a session object and a send() method is available now. The
send() method allows the back-end to send "push" messages to the front-end and we also have a session object
now because WebSocket connections are stateful.

This WebSocket request handler can't be tested using the ARC tool, because we need to set up a WebSocket
connection to test this. You'll see how this works in the next part where we will enhance our React front-end app to
start a WebSocket connection to our QEWD back-end.

For more detailed documentation and training about how the QEWD/Express server works, | strongly
recommend to check out and read the complete step-by-step documentation under the "Training" tab.

The third option to connect to our back-end is using CSP/REST calls: go to the System portal and in System
management, go to Security - Applications - Webapplications and define a new Web application (see also the
CSP/REST documentation):

Page 8 of 12


http://mgateway.com
http://docs.intersystems.com/latest/csp/docbook/DocBook.UI.Page.cls?KEY=GREST

Node.js: create a basic web app with React - part 2
Published on InterSystems Developer Community (https://community.intersystems.com)

Edit Web Application* Server: B Mamespace:%SYS
User. UnknownUser Licensed fo: Instance: CACHE

o (@ ﬂ. E. A 0 B react App % / & Edit Web Application x
L C 1} | ® localhost57772/csp/sys/sec/%25CSP.UI Portal Applications.Web.zen?PID= w7
Home | About | Help | Logout System = Security Management = Web Applications = Edit Web Application

wdbacker; — [m]

Ea o @

by InterSystems

Save | Cancel

Edit Web Application

Use the following form to create a new web application:

Name |cspluser/testrest &)
Required. (e.g. lesp/appname)
Copy from b
Description
Namespace | sSgR ¥ | Default Application for USER: /cspluser Namespace Default Application
Enabled ¥/ Application ¥ CSPIZEN ¥/ Inbound Web Services

DeepSee | | iKnow

Permitted Classes

Security Settings _
Resource Required |:| Group By ID

Allowed Authentication Methods ¥/ Upauthenticated Password Login Cookie

Session Settings o
Session Timeout 900 seconds EventClass

Use Cookie for Session | Always ¥ | Session Cookie Path | /csp/userftestrest/ ¥

Dispatch Class |App.TestRestHandler

CSP File Settings

Serve Files | Always ¥ | Serve Files Timeout {3600 seconds
CSP Files Physical Path Browse...
Package Name Default Superclass
CSP Settings

¥ Recurse ¥ Auto Compile ¥ Lock CSP Name

Custom Pages Login Page Change Password Page

Custom Error Page

Open Caché Studio and create an App.TestRestHandler class in the USER namespace and add this code:

Cl ass App. Test Rest Handl er Ext ends %CSP. REST

{
Par anet er Handl eCor sRequest = 1;
XData Url Map

{

<Rout es>

<Route Url="/isctest/:text" Method="GET" Call="GetlscTest"/>

</ Rout es>

}
Cl assMet hod GetlscTest(text As string = "") As %Gt atus

{
#Di m e as % Exception. Abstract Excepti on
#Di m st at us as %&t at us
Try {
Set d = $now()
Set ts = $zdt(d,-2)
Set “nodeTest (ts) = text

I f $Dat a( % esponse) Set % esponse. Cont ent Type="application/json"

Wite "{"
Wite " ""text"" : ""You sent: ",text," at ", $zdt(d,5,1),""""
Wite "}"

} Catch (e) {
Set status=e. AsStatus()
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Do .. ErrorHandl er(status)
}
Qit $$3K
}
O assMet hod ErrorHandl er (st at us)

{

#Di m errorcode, errornessage as ¥%string;

set errorcode=$pi ece(##cl ass(UBYSTEM St at us) . Get Error Codes(status),",")

set errornessage=##cl ass( ¥SBYSTEM St at us) . Get OneSt at usText (st at us)
Quit ..ErrorHandl er Code(errorcode, error nessage)

}

Cl assMet hod ErrorHandl er Code(errorcode, errornmessage) As %stat us

{

Wite "{"

Wite " ""ErrorNund" : """ ,errorcode,""","
Wite " ""ErrorMessage"" : """,errornmessage,""""
wite "}"

| f $Dat a( % esponse) {
Set % esponse. Cont ent Type="appl i cati on/j son"

}
quit $$IK

}
}

* Thanks to Danny Wijnschenk for his CSP/REST example

Let's test this REST back-end too using ARC:
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= testrest |
» http://localhost:57772/csp/user/testrest/isctest/REST+call+to+cache :
@ ceT Q rprosT QO PUT  Q DELETE  (Q parcH  Othermethods -
Raw headers Headers form Headers sets Variables
A‘/ 0 bytes

Lol @ 1026.00 ms DETAILS w

Raw JSON

"text™: "You sent: REST+call+totcache at Apr 22, 2017 @9:81:01"

Selected environment: default

Congratulations! We have created three possible ways of connecting to our Caché back-end:

¢ using the Node.js/QEWD/Express application server through REST calls

¢ using the Node.js/QEWD/Express application server through WebSockets (with optional fall-back to Ajax
calls)

¢ using the CSP/REST gateway using Caché as application server via CSP/REST handler classes

As you see, with Caché there are many ways to reach our goal. You can decide which option works best for you.

If you (or most of your development team) are familiar with JavaScript and you want to develop your application
using the same language with powerful JavaScript frameworks at the front-end and/or your application needs
features or external services already available in Node.js modules, then a Node.js application server in front of
Caché is your best option because you'll have the best of both worlds and you can keep and re-use your existing
code, classes and SQL in Caché. The QEWD application server is specifically designed for for writing enterprise
applications with Caché and is your best option here to integrate front- and back-end.

If your front-end is written using plain HTML, you're not using powerful JavaScript frameworks and your application
only needs REST calls to Caché, you can connect directly to Caché using CSP/REST. Just remember that you
can't use all readily available Node.js modules in this case.

Now we're ready for part 3: we will connect our React app at the front-end to our three posible back-ends!

#JavaScript #JSON #Node.js #React #REST API| #Caché
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