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Running MEVN Stack on AWS App Runner

Jagadeesh Kancharana

Abstract: In this paper, we demonstrate the deployment of a MEVN (MongoDB, Express.js, Vue.js, Node.js) stack application using Docker
with AWS App Runner. The process includes dockerizing the MEVN stack, pushing Docker images to Amazon Elastic Container Registry
ECR, and creating an App Runner service to seamlessly manage and scale the application. The article details the deployment process, covering
prerequisites, MongoDB Atlas setup, externalizing environment variables, and configuring the Docker runtime for production. This paper
also provides insights into application logging, testing, and considerations for future enhancements such as automatic deployments and
custom domain configurations. The practical steps outlined herein offer a comprehensive guide for developers looking to leverage AWS App

Runner for deploying containerized web applications efficiently.
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To deploy your application on the managed platform by
selecting the runtime, AWS App Runner is the right choice.
You can run the entire APl using Docker runtime without
worrying about the configuration. AWS App Runner is an AWS
service that provides a fast, simple, and cost-effective way to
deploy straight from source code or a container image directly
to a scalable and secure web application in the AWS Cloud.

You can dockerize the MEVN Stack and deploy that in the
Docker runtime. The Docker images can be pulled from ECR,
etc. In this post, we will see how to run MEVN Stack with
Docker runtime on AWS App Runner.
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1. Prerequisites

If you are new to web development, go through the below link
on how to develop and build MEVN Stack.

How To Develop and Build MEVN Stack

The other prerequisites to this post are Docker essentials. We
are not going to discuss the basics such as what is a container
or Docker. Below are the prerequisites you should know before
going through this article

Docker Essentials

You need to understand Docker concepts such as creating
images, container management, etc. Below are some of the
links that you can understand about Docker if you are new.

Docker Docs

Docker — A Beginner’s guide to Dockerfile with a sample
project

Docker — Image creation and Management

Docker — Container Management with Examples
Understanding Docker Volumes with an example

AWS Prerequisites

Amazon is a leading cloud provider and a pioneer in cloud
computing. AWS provides more than 200 services, and it’s very
important to know which service you should select for your
needs.

If you are new to AWS or just getting started you can see the
following article.

How To Get Started With AWS

1) Example Project

Here is an example of a simple tasks application that creates,
retrieves, edits, and deletes tasks. We actually run the API on
the NodeJS server and you can use MongoDB to save all these
tasks.

€ C @ locanost:8080 T 6% »®
ToDo List

Task Assines

Taskid Task Name Assignee Status

sdisdfctss T Done = B3

Example Project

As you add users we are making an API call to the NodeJS
server to store them and get the same data from the server when
we retrieve them. You can see network calls in the following
video.
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Network Calls
Here is a Github link to this project. You can clone it and run it
on your machine.

// clone the project
git clone https://github.com/bbachi/mevn-stack-example.git

// Vue Code
cd ui

npm install
npm run serve

/! API code
cd api

npm install
npm run dev

2) Set up a MongoDB Atlas

The core of MongoDB Cloud is MongoDB Atlas, a fully
managed cloud database for modern applications. Atlas is the
best way to run MongoDB, the leading modern database. There
are two ways to deploy MongoDB on AWS and you can check
them here on this page. We are using fully-managed MongoDB
Cluster for this post.

Let’s create your MongoDB Account here. You can either log in
with any of your Gmail accounts or you can provide any other
email address to create the account.

€ 0 C 0 e scmmensdsEsHssRTON

# mongoDB

MongoDB Stands with
the Black Community

Log in to your account

il Addrons O

Don't hawe 3 account? Sign Up

MongoDB Atlas login
Once you log in with your account you will see the dashboard
below where you can create clusters.

€ 5 C 0 & coutmongdhcomvaisedestcass " 9RO GINTE
0 Commmionda v ©  Aceshrege v e
2o a
éy'.\
Advanced =
Create a cluster
Chaose your cloud provider, region, and specs

MongoDB Dashboard

Let’s create a cluster called todo-cluster by clicking on the build
a cluster and selecting all the details below. Make sure you select
AWS Cloud.

CLusTERS >

Create a Shared Cluster

Serverless Dedicated

‘ Shared

-

Forlearning

Nocredit card required to start. Upgrade to dedicated clusters for full functionality.
Explore with sample datasets. Limit of ane free cluster per project.

Cloud Provider & Region AWS, N. Virginia (us-east-1)

aws Domgecod S Azure
* Recommended region Dadicoted ter ragion ¥ Corbon ermision doto unawarobl
I
N, Virgs ast-l] # B ¥ Paris [eu-west-3) & @B Sydney (op-southeast-2)

= Oragon (us-west-2] 4

== Frankfurt (eu-central )

I Hong Kong (ap-sost-1) %

- Stackholm leu-north-]
Tokys (sp-northeast) %
= 1 reland feu-west.))
== Mumbailap-south ) #
1l £l
&1 Seoul(op-northeasi-2)
SOUTH AMERICA (1]

B3 Soo Paulo is

* Singapore (ap-southe

et | D
Creating a Cluster

Make sure you select the Cloud Environment since we are
deploying this on AWS Cloud.

Atlas App Services Charts

FREE

@ Where would you like to connect from?

Enable access for any network(s) that need to read and write data to your cluster.

ADVANCED

Setyour network security with any of the following options

Only an IP address you add to your Access List will be able to connect to your project's clusters. You can manage
existing IP entries via the Network Access Page

1P Address. Description
Add My Current [P Address

1P Access List Description

00.0.0/0 W REMOVE

Cloud Environment
Here is the cluster we created below.
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todo-cluster

You can click on the connect button to see the details about
connecting to the cluster. You need to create a user and Allow
Access from anywhere for now.

Connect to todo-cluster

Setup connection security  Choose a connection mel thod

You need to secure your MongoDB Atlas cluster you
cluster now. Read more (!

You can't connect yet. Set up your frewall access and user security permission below.

@ Add a connection IP address

Add a Different IP Address  Allow Access from Anywhere

© Create a Database User
This first user will have atiasAdmin (7' permissions for this project.
Koep your credentals handy, you'l need them for the nex step.

Password

=

Create Database User

Ghoose a connaction method

Connecting to cluster
You can see three ways of connecting to the cluster on the next
screen.

Connect to todo-cluster

v Setup connection security  Choose a connection method  Connect

Choose a connection method View documentation (1

Get your pre-formatied connection string by selecting your tool below.

Connect with the mongo shell
Interact with your eluster using MongoDBs interactive Javaseript interface

&8, Cennect your application
Connect your application ta your cluster using MongoDB's native drivers

Connect using MangoDB Compass
Explore, modiy, and visualize your data with MongoDB's GUI

Ways of connecting
We will see all these three ways to connect to the cluster in the
next sections.

Create a Database
We have created a cluster and it’s time to create a database. Click
on the collections to create a new database as below.

& auas. 2 Rl & Chans. L B o

Clusters

Collections
Click on the Add My Own Data Button to create a new database.

£ At 2 Reaim 2 Chats. L B 2
A todo-cluster 4211 AWS N, Virginia (us-east-1)
Callections . erformance Adv iine Archiv and Line T

OAAGASES: 0 COLECTIONS: @ TUVSMIETORNR| | ResREsn

Explore Your Data
~ Find: run querios and interact with documents
- Indexes: build and manage indexes.
- Aggregation: test aggregation pipelines
- Search: build search indgags

Add My Own Data
I have given a database name as tasks and the collection name is
todos.

Create Database

DATABASE NAME @
Taskd
COLLECTION NAME @

todos

O Capped Collection
Before MongoDB can save your new database, a collection

name must be specified at the time of creation,

Suicd

Creating a Database
You will see the below dashboard once the database is created.
We have a database with empty collections.

£ v & ream Dcrans L5 B a
A todo-cluster 4211 AWS N.Virginia (us-east-1)
Callections  Fro Performance Advisor  Online Arch co
ormmsases: 1 couscTIONS: 1 s v || Remes

2, Senale Cotsbues tasks.todos
- noms Amipatems @ Agaregston  Search indoxes.
| totes Jres—
[ =
e 5o
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Empty Collection
Let’s insert the first document into the collection by clicking the
button insert document

Insert to Collection

Inserting the Document

A todo-cluster 421 AW
Collections
i visuAuze
3. Groots Detrbese tasks.todos
e o AL SZE 488
- Find ndexes  Schema Anti-Pattems @  Aggregation  Search Indexes
todos
1-10F1

Document Inserted

I. CONNECT WITH MONGO COMPASS

We have seen three ways we can connect to this cluster and read
the collections. Let’s connect to the database with Mongo
Compass. The first thing we need to do is to download and
install Mongo Compass from this link.

Let’s get a connection string from the Atlas dashboard as below.

Connect to todo-cluster

v Setup connection security  Choose a connection method  Connect
Choose a connection method View documentation (7

Got your pre-formatted connection siring by selecting your tool below.

4 with the songo shell
ith your cster using MongoDB's intersctive Javascript interface

Connect your application
Gonnact your applcation to your cluster

1y Connect using MongoDB Compess
and visuals your d

Esplore. mofy, data with MongoDB's GUI

Connect with MongoDB Compass
Replace the password with the password that you created above.

Connect to todo-cluster

 Setup connection securit y v Choose a connection method  Connect

| e ]

1do not have

@ Choose yourversion of Compass:

112 ortater

‘Ses your Compass version in "About Compass”

Connection String
Let’s connect to the database with the connection string.

o e MongoDB Compass - Connect

New Connection

L]
5
o £ FAVORITE

Fill in connection fields individually

ol

Click edit to modify your connection string (SRV or Standard 1) New to Compass an

1fyou don't aready ha
one for free using Mo

CREATE FREE CLU!

mongod+srv://admin:***" @toda-clusterzpikr.mongodb.net/iest PauthSource = sdming

EoIT \:mmsm

How do | find my co

1f you have an Atias cl
Ciick the ‘Connect’ bt
you wish to connect.

See example

How do | format my
San axample

Connect with Connection String
You can actually see the same collection in the MongoDB
Compass as well.

o]
tasks.todos cocumers 1 wooxes 1 20068 200%8
f— ten
ey oo 11601 <

> cnermesn

MongoDB Compass
Here is the connection string that you can connect to MongoDB.

mongodb+srv://adminl23:adminl23@todo-cluster.zpikr.mongodb.net/?
retryWrites=true&w=majority

3) Build For Production

There are so many ways you can build MEVN Stack for
production and it depends on the use case or where we are
deploying the MEVN Stack. This article explains different ways
to build MEVN Stack for production.

How to Build MEVN Stack for Production
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4) Externalize Environment Variables

Reading environment variables is one of the most common
things that we do when we are building apps. It doesn’t matter
whether you are developing front end app or back-end API you
have so many variables that should be outside of your
application source code that makes your app or APl more
configurable. For example, if you want to hide logger statements
in production or do something else based on the environment
you can pass this as an environment variable. If you want to
change later all you need to change is in one place.

Reading Environment Variables In NodeJS REST API
When it comes to this application, there are two environment
variables one is the Mongo Connection string and another one is
PORT.

PORT=80

MONGO_CONNECTION_STRING=mongodb+srv://adminl23:adminl23@todo-
cluster.zpikr.mongodb.net/?retryWrites=true&w=majority

You have to put these in the webpack.config.js file so that these
values are used when we dockerize the app for production.

nst path = require('path’);

2 nst webpack = require('webpack');
onst environment = process.env.ENVIRONMENT;
console.log('environment:::::', environment);

t ENVIRONMENT VARIABLES = {

‘process.env.ENVIRONMENT ' : JSON.stringify('development'),

'process.env.PORT': JSON.stringify('3ese'),
11 'process.env.MONGO_CONNECTION_STRING': JSON.stringify('mongodb://mongo-db:27017")
12}

f (environment === 'test’) {

15 ENVIRONMENT_VARIABLES = {
‘process.env.ENVIRONMENT ': JSON.stringify('test'),
‘process.env.PORT': 1SON,stringify('3e80'),
18 ‘process.env.MONGO_CONNECTION STRING': JSON.stringify(‘mongodb://mongo-db:27017")
s
} else if (environment *production®) {
ENVIRONMENT _VARIABLES = {
‘process.env.ENVIRONMENT ': JSON.stringify('production’),
‘process.env.PORT': JSON.stringify('se’),
24 ‘process.env.MONGO_CONNECTION_STRING': JSON.stringify('mongodb+srv://admin123:admin123@todo-
b
}
27

28 module.exports = {

29 entry: './server.js',
Tiiendme: api.vunaie.js ,
T
target: 'node’,
plugins: [
new webpack.DefinePlugin(ENVIRONMENT VARIABLES),
1
b
< >
webpack.config.js hosted with @ by GitHub view raw

webpack.config js

5) Dockerize the WebApp

Amazon EKS is a managed service that makes it easy for you to
run Kubernetes on AWS. The first thing you need to do is to
dockerize your project.

We use multi-stage builds for efficient docker images. Building
efficient Docker images are very important for faster downloads
and lesser surface attacks. In this multi-stage build, building a
Vue app and putting those static assets in the build folder is the

first step. The second step involves building the API. Finally, the
third step involves taking those static build files and API build
and serving the Vue static files through the API server.

We need to update the server.js file in the NodeJS API to let
Express know about the Vue static assets and send the
index.html as a default route. Here is the updated server.js file.
Notice the line numbers 41 and 20.

1 nst path = require('path');

2 nst express = require(‘express');

t bodyParser = require('body-parser’);

console. log('environment ', process.env.ENVIRONMENT)

console.log('PORT  *, process.env.PORT)

console. 1og('MONGO_CONNECTION_STRING ', process.env.MONGO_CONNECTION_STRING)
f(process.env.ENVIRONMENT == ‘production’) {

require('dotenv').config()

nst taskController = require('./controller/task.controller’)

nst app = express();

nst port = process.env.PORT || 80;

app.use(express. static(path.join(__dirname, "./ui/build")));

21 app.use(bodyParser.json());

app.get('/api/tasks’, (req, res) => {
taskController.getTasks().then(data => res.json(data));

Y

app.post('/api/task’, (req, res) => {
console. log(req.body);
taskController.createTask(req.body.task).then(data => res.json(data));

s

app.put('/api/task’, (req, res) => {
taskController.updateTask(req.body.task).then(data => res.json(data));

hE

app.delete('/api/task/:id", (req, res) => {

taskController.deleteTask(req.params.id).then(data => res.json(data));

8 1)

app.get('/', (reg, res) => {

app.listen(port, () => {
console.log("server listening on the port ${port} );
H
serverjs hosted with @ by GitHub view raw
serverjs

Let’s build an image with the Dockerfile. Here are the things we
need for building an image.
Stage 1

Start from the base image node:14-slim

There are two package.json files: one for the Node.js server
and another for the Vue.js Ul. We need to copy these into the
Docker file system and install all the dependencies.

We need this step first to build images faster in case there is
a change in the source later. We don’t want to repeat
installing dependencies every time we change any source
files.

Copy all the source files.

Install all the dependencies.

Run npm run build to build the Vue App and all the assets
will be created under dist a folder within the ui folder.
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Stage 2

« Start from the base image node:14-slim

« Copy the nodejs package.json into ./api folder
Install all the dependencies

Finally, copy the server.js into the same folder

Stage 3

Start from the base image node:14-slim
Copy all the built files from Ul Build

Copy all the built files from API Build

« Finally, run this command node api.bundle.js

Here is the complete Dockerfile for the entire build.

# Stagel: UI Build

1
2 FROM node:14-slim AS ui-build
3 WORKDIR /fusr/src

4 CoPY uif Juif

RUN c¢d ui && npm install && npm run build

7  # Stage2: APT Build
8 FROM node:14-slim AS api-build
9 WORKDIR /usr/src

10 CoPY api/ ./api/

11 RUN cd api && npm install && ENVIRONMENT=production npm run build

12 RUN 1s

# Stage3: Packagign the app

node:14-slim
ORKDIR /root/

--from=ui-build fusr/src/ui/fdist/ ./ui/build
oy --from=api-build fusr/src/api/dist .
19 RUN ls

Ed

23 oD [“node”, “api.bundle.js"]

Dockerfile hosted with % by GitHub view raw

Dockerfile

Let’s build the image with the following command.

// build the image
docker build -t mevn-image .

// check the qimages
docker images

6) Running the WebApp on Docker
Once the Docker image is built. You can run the image with the
following command.

// run the container
docker run -d -p 80:80 --name mevn-stack mevn-image

// list the container
docker ps

// logs
docker logs mevn-stack

// exec into running container
docker exec -it mevn-stack /bin/sh

bash-3.2§ docker run -d -p BO:B@ —-name mevn-stack mevn-image
61162dbbasf 2219079 aae5427d846bfedddésch
bash-3.2%

bash-3.2§ docker ps
CONTAINER ID  IMAGE
61162dbbasfa  mevn-image
bash-3.2§

hacho1 7€

CREATED STATUS PORTS NAMES
3 seconds ago  Up 2 seconds  0.0.8.0:80->80/tcp  mevn-stack

COMMAND
“docker-entrypoint.s..*

docker ps

You can access the application on the web at this
address http://localhost

I @ locahost

ToDo List

Tasks

62bcDe7el5503964a761562d asdasd asdasdsad To Be Done Edit
MEVN Stack Running on port 80
7) Pushing Docker Image To ECR
Amazon Elastic Container Registry (ECR) is a fully-

managed Docker container registry that makes it easy for
developers to store, manage, and deploy Docker container
images. Amazon ECR is integrated with Amazon Elastic
Container Service (ECS), simplifying your development to
production workflow.

Amazon EKS works with Amazon ECR and ECR Public.
However, in this article, we explore how to use Amazon ECR to
store Docker images. Once you set up the Amazon account and
create an |AM user with Administrator access the first thing you
need to create a Docker repository.

You can create your first repository either by AWS console or
AWS CLI

a) AWS Console
Creating a repository with an AWS console is straightforward

and all ‘ou need to ﬂive a name.

AmaznBCR D Ropostores > Createrepostory
Amazon Elastic x
Container Registr 2

o Create repository

General settings

Image scan settings

e |

Encryption settings

Dissbled
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Creating a Repository

rivaterepositoie (1] = [ crene epenory |
Q 1 @
————— o o | ™ T —
== o 2 |3 =
! 2.amazonaws com/webapp. 01:39:25 UTC-07) Endi push ATE388 IR

The first thing you need to do is authenticate to your default
registry. Here is the command to authenticate to your default
registry. You need to make sure you are putting the correct
regions and account id in the command.

aws ecr get-login-password --region us-east-2 | docker login --

username AWS --password-stdin aws_account_id.dkr.ecr.us-east-
2.amazonaws.com

bash-3.28 aws ecr get-login-password —region us-sast-2 | docker login —username AWS dkr.ocr.us-east- cor
Login Succeeded
bash-3.28

Authenticating to ECR

aws ecr create-repository --repository-name rest-api --image-
scanning-configuration scanOnPush=true --image-tag-mutability
IMMUTABLE --region us-east-2

iy-nane wesapp --inage-seanning-configuratisn scandnPushetrus —-inage-tag-autability TWATABLE —regian us-sasi-]

east-2. amazonsus  coniuehaps

Creating a Repository

You will have the same result as well.

Pe— c [
[ 1
—— e e — B

Repository

a) Tagging your local Docker image and Pushing
You created a Docker image on your local machine earlier. It’s
time to tag that image with this repository URI in the above
image.
docker tag webapp:latest 864227929192.dkr.ecr.us-east-
2.amazonaws.com/webapp:vl
Once you tag the image and it’s time to push the Docker image
into your repository.

// list the -images
docker images

// push the image
docker push 864227929192.dkr.ecr.us-east-2.amazonaws.com/webapp:vl

bash-3.2%

bash-3.2§ docker push 864227929192.dkr.ecr.us-east-2.amazonaws.com/webapp:vl

The push refers to repository [864227929192.dkr.ecr.us-east-2.amazonaws.com/webapp]
743¢0db8307e: Pushed

09185063052b: Pushed

1a61156d77¢2: Pushed

5f70bf18a086: Pushed

2cbf69b076c5: Pushed

6d1172fd8548: Pushed

2635fead7aéc: Pushed

0027d47e2b5: Pushed

992f38e1a81c: Pushed

v1: digest: sha256:057783f679745885bae27fc37743f3f53d8b792183c90d0503ab4t6685b756c8 size: 2199

Pushing Docker Image

webapp View 7o

Images (1)

iy 01, 2022, 083110
wrcon

- comy
0 as 9 o

O sanseosTsTass compite

Docker Image Pushed to Repository

8) Creating an App Runner Service
We have seen how to dockerize the Python REST API, pushing
the image to ECR in the above sections. Let’s create App Runner

from the services section.
[ crte Ao e e

Compute costs (US)

AWS App Runner
Build and run production web

applications at scale

AWS Agp Runner I a fully mar
source code o container imagy

fce that makes It
0 2 scalable and

o deploy from

How It Works

o 50064 per hour
8 50007 per hour
Optional add-on costs (US)
Automate $1 per appiication per
aeployments
Buiig 50,005 per minute

Benefits
Getting started (2

Easy to use Scales with traffic

You can bild and run web scale App Runner seamdessly scales uo Getting started with App Runner

Getting Started

Since we are using the Docker image, we need to select the
source as Container Registry and the provider as Amazon ECR.

Select Amazon ECR container image X

Choose an image repasitory and tag in the Amazon ECR registry of your AWS account

N

Image tag

Choosing the Image

You can choose the manual under the Deployment settings and
choose the new service role as below. You can click next now.
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Deployment settings

Deployment trigger
© Manual Automatic
ECRaccess role Info

© Create new service role
Use existing service role

Service role name

AppRunnerECRAccessRole

webapp .

Service overview

Eventlog

Deployment Settings

The next important things are the service name and the port in
which APl is listening. Let’s give the service name and the port
as below.

Configure service .«
Service settings
Servics name

webapp

Virtual CPU & memory

1vePy v 268 v

Environment variables — optional

» Additional configuration

Configure Service

Finally, click the Create Deploy button on the final review page.
“

Timeout Unheaithy threshold

S requests

5 seconds
Interval Health threshold
10 seconds 1 requests
v Security
tance role AWS KMS encryption key
- AWS managed
v Tags
Key Value

Creating Deployment

Once you click on that button, the service is created as below.
It takes some time to complete the deployment.

Service is being created

If everything goes well, you can see the following message and
status changes to running as below.

webapp s | (0] I

Depteyment logs

[rrTe———

Service Deployed

9) Testing The WebApp
You can take the default domain URL from the below location
and hit it in the browser with the actual path.

https://fzemd8tr63.us-east-2.awsapprunner.com/

Service Running
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ToDo List

WebApp Running

Application Logs

You can view the application logs in the Logs section below.

Event log iwo [<]

Deployment logs (1) e

Application logs w

boalacidealin s

Application logs

You can click on the link to see the logs in detail. You can even
see these logs in Cloudwatch as well.

Logs in detail

2. Summary

o If you want to deploy your application on the managed
platform by selecting the runtime, AWS App Runner is the
right choice.

e You can run the whole APl with Docker runtime without
any worry about the configuration from your side.

e You can dockerize the WebApp and deploy that in the
Docker runtime. The Docker images can be pulled from
ECR, etc.

e Amazon Elastic Container Registry (ECR) is a fully-
managed Docker container registry that makes it easy for
developers to store, manage, and deploy Docker container
images.

o AWS App Runner is an AWS service that provides a fast,
simple, and cost-effective way to deploy straight from
source code or a container image directly to a scalable and
secure web application in the AWS Cloud.

3. Conclusion

We have seen how to run the MEVN Stack with Docker
Runtime on AWS App Runner. In future posts, we can see how
to do automatic deployments, configure environment variables,
link custom domains, etc, and other configuration stuff.
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