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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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- Developer in Data Access team, Oracle DB
- node-oracledb development and other APIs
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B» What’s What

ORACLE
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What is Node.js?

* Server-side JavaScript runtime

— One language, front-end and back-end

* JavaScript runtime built on Chrome’s V8 JavaScript engine
— Though V8 is being decoupled to allow for other JavaScript engines

* Package ecosystem (NPM) is world’s largest repo of open-source libraries
* Lightweight and efficient: event-driven, non-blocking 1/0 model

* Great for Web Services

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |



Node.js architecture (not entirely accurate)

Evented
Async API Callback
Calls Thread Pool |Functions

File I/O
DNS

| User Code

Event/Callback Queue
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What is node-oracledb?

Base class
* Get connections or create pools
* Set configuration parameters

Oracledb

Connection Pooling
* Dramatically increases performance
*  Built-in pool cache for convenience

SQL and PL/SQL Execution

* Transaction support w/data type conversion
* Bind using JavaScript objects or arrays

Connection

Read-consistent, pageable cursor
* Used for large result sets
* Recursive callbacks or Node.js streams

ResultSet

Large object support
* Stream large LOBs with this class
* Can fetch smaller LOBs as string/buffer

ORACLE
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The Goal Today

REST calls

/ 1
‘ N H

ORACLE

Web Service Oracle Database

Node.js

node-oracledb

Oracle Client
libraries
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Basic ingredients for a REST API

Client

ORACLE

Web
Server

Routing
Logic

Controller
Logic

Database
Logic

Middle-tier
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What features do you need to support?

* Pagination, sorting, & filtering

* Authentication & authorization

* Caching/ETag

* Doc/Swagger

* Real-time push/WebSockets

* Throttling

* Multiple representations (JSON, XML, CSV)
* CORS

ORACLE
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Installing Oracle DB

ORACLE
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Use Oracle Cloud DBaaS

° Let someone do the install

ORACLE

Create Database Cloud Service Instance

£ Previous Cancel i —.

Service Detaiis
Provide dgetails for this Oracle Database Cloud Senice Instance

(r.\) Instance Configuration

*Instance Name ua-12cee (2]
Description  ua_key, 10gb, Manager_2014,| @
*Compute Shape OC3-10CPU.7.5GBRAM [

*VM PublicKey Compute-ORACLEGENZ1366 Ednt

@ Database Configuration

* Usable Database Storage (GB) 10

Total Data File Storage (GB) 47.0
*Adminislislion Passworld  eesssscscsee
*Confirm Passwoll  esessssssscsse

“DBName (SID) ORCL

® © © ©

‘PDBName PDB1
Failover Database No do nol up Dsta G

Not yet availadie B Coming soon

Setting up Data Guard creates a pnmary
database and a standby database, with sach
database onils own V4
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Install Oracle Enterprise Edition

* Full Database Install
— ./runinstaller

Oracle Database 18c Installer - Step 1 of 8 - o X

Select Configuration Option

1 C ORACLE
Database

Select any of the following install options.

Mote 2: To upgrade an Oracle Database, do 'Set Up Software Only' and then execute DBUA (Database Upgrade
Assistant) from the oracle home.

e Configuration Option
+ Database Installation Options () Create and configure a single instance database
This option creates a starter database.
[ () Set Up Software Only
[ Nete 1: For RAC install, do 'Set Up Software Only' and then execute DBCA (Database Configuration Assistant) from
[ the oracle home.

s

ORACLE
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Oracle Database 11g Express Edition - Install Wizard H Oracle Database 11g Express Edition - Install Wizard @
Choose Destination Location
ORACLE]
I l I St a O ra ‘ e X | Welcome to the InstallShield Wizard for Dracle Select folder where setup wil install files. LARARAES
Database 11g Express Edition

Setup will install Oracle D atabaze 11g Express E dition in the following folder.
The InstallShield® “wWizard will install Oracle Database 11g

Express Edition on your computer. To continue, click Tao install to this folder, click Nest. Toinstall to a different folder, click Browse and select
Mext. another folder.
L] [ ] .
° ORACLE _ -
I n u X I n OWS —_— Oracle Databas Edition

DATABASE
EXPRESS EDITION

- r p m O r E X E Destination Folder

C:horaclexe’ Browse...

° . Space Required on C: E7R428 K.
- SI m p I e I n Sta I I Space Available an C: 162024520 K
Cancel < Back I Mewst » ] [ Cancel ]

* Latest is 11gR2

Oracle Database 11g Express Edition - Install Wizard n Oracle Database 11g Express Edition - Install Wizard n

Specify Database Passwords Summary
ORACLE ORACLE

CATABAGE Fieview settings before proceeding with the [nstallation. CATABAGE

RHPRESS BBTION RHPRESS BBTION

Enter and confirm passwords for the databasze. This password will be uzed for both the 5Y'S and Dl s Szl

the SYSTEM database accounts. Destination Folder: C:\oraclexel J
Oracle Home: C:horaclexehapphoraclebpraducty 11,2 Dhserver,

Oracle Base: C:horaclexe’

Part for ‘Oracle D atabase Listener': 1521

Part for 'Oracle Services for Microsoft Transaction Server' 2030

Part for ‘Oracle HT TP Listener': 8080

Enter Password | 1

Confirm Passwaord | 1

o o

< Back Mest » Cancel < Back Cancel |
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Use a Pre-built VirtualBox VM

* App Development VM includes the DB and SQL Developer
— http://www.oracle.com/technetwork/community/developer-vm/

[ ] Oracle VM VirtualBox Manager
* o -~ Zat
{" 3 5/ Snapshots [l e . d
New Settings Discard Start Machine Tools Global Tools
i (E@B‘:?il\:é Appliance to import |
51 OL7-Noc ) . . . .
© Powel VirtualBox currently supports importing appliances saved in the Open
Virtualization Format (OVF). To continue, select the file to import
os OL7-Doc below.
= Runni
<1 oLe-scl DeveloperDaysVM2017-06-13_01.ova | =
a @ Powel
- OL6x64- =
@ Powel |
=) oL7-pytl
@ Powel
= OL7-DTF E
@ Powel |
eele] OL7-bas
@ Powel
el cJuz (2 3
@ Powel I
|
o3 00wW201
‘D Powel Expert Mode Go Back Continue Cancel
- Temp OL
@ Powered Off T
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
& USB
USB Controller: QHCI, EHCI

ORACLE
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iﬁ%"

docker

But Let’s Use Docker!
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Docker Images and Containers a

docker
[ Dockerfile J
Build image 5 l
[ Image J
Run container ————> l
[ Container J
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Installing Docker

ORACLE
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Install Docker on your Platform

* |I’ll use Oracle Linux 7

— This has the ol7 latest and ol7 _uekr4 channels already enabled

* Run (as the ‘root’ user)
# yum-config-manager --enable ol7 addons
# yum install docker-engine
# systemctl enable docker
# systemctl start docker

ORACLE
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Oracle Docker Images

* Oracle images are available from
— https://store.docker.com/

— https://container-registry.oracle.com

* Accept the container-registry license

Welcome: CHRISTOPHER.JONES@ORACLE.COM SSO Logout

ORACLE’
LINUX

% . Oracle Container Registry

Home  Explore Official Repositories

Please Select Your Oracle Standard Terms and Restrictions Language English

You must agree to and accept the Oracle Standard Terms and Restrictions prior to downloading from the Oracle Container Registry. Please read the license
agreement on the following page carefully.

Continue

ORACLE
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https://store.docker.com/images/oracle-database-enterprise-edition
https://container-registry.oracle.com/

Get Oracle Docker Images

* Login from the host where Docker is installed

# docker login container-registry.oracle.com

* Oracle Database Enterprise Edition

# docker pull container-registry.oracle.com/database/enterprise:12.2.0.1

* Oracle Instant Client

# docker pull container-registry.oracle.com/database/instantclient:12.2.0.1

* View the installed images

# docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
container-registry.oracle.com/database/enterprise 12.2.0.1 12a359cd0528 7 months ago 3.44GB
container-registry.oracle.com/database/instantclient 12.2.0.1 fdad46dedldes3 7 months ago 407MB

ORACLE
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Installing Node.js

ORACLE
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Create a Node.js Docker Image

4 )
( )
Dockerfile Instant Client Docker Image )
N
- Node.js package
L J
Buildimage 5
Y
[ Node.js Image ]

ORACLE
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Create a Node.js Docker Image

* Oracle Linux RPM for several Node.js versions are in yum channels on

http://yum.oracle.com/oracle-linux-nodejs.html

* Create ~cjones/nodejs-scripts/Dockerfile:

FROM container-registry.oracle.com/database/instantclient:12.2.0.1

ADD o0l7 developer nodejs8.repo /etc/yum.repos.d/ol7 developer nodejs8.repo
RUN echo proxy=http://www-proxy.us.oracle.com:80 >> /etc/yum.conf

RUN yum -y install nodejs

* Create the new Node.js image based on the Instant Client image:

docker build -t cjones/nodejs-image ~cjones/nodejs-scripts/

ORACLE
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Our Docker Images

# docker images

container-registry.oracle.com/database/instantclient

ORACLE

TAG IMAGE ID CREATED

12.2.0.1 fdad46dedlde3 7 months ago
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) The Web Service

ORACLE
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Banana Farmers

The Node.js Web Service

ORACLE
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The Scenario

* Shipments of bananas from farmers are recorded

* Shipments have a farmer name, ripeness, and weight

* Shipments can be inserted, queried, updated or deleted

ORACLE
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— Banana Color Guide
America’s” Banana

1

ALL GREEN

As received at your warehouse from Central and
South America

y, First color change during warehouse processing, ™
usually seen on the shoulder. \

50% GREEN, 50% YELLOW

Recommended color for warehouse outturn. Adjust
back or ahead of delivery time, temperature,
distance and retail color preferences. Consumer
purchase now to enjoy later.

M MORE YELLOW THAN GREEN )
@ p
e

Firm fruit with great eating flavor. Easily bruised —
handle with extra care.

Z YELLOW FLECKED WITH BROWN
7 '\“’ Y Sweet eating flavor. Perfect texture and consistency
. for blender drinks and baking.

©2004 Dole Fresh Fruit Company
DOLE is a registered trademark of Dole Food Company, Inc.

R Cl_e Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |




The Schema

CREATE TABLE bananas (shipment VARCHAR2 (4000) CHECK (shipment IS JSON)) ;

INSERT INTO bananas VALUES (

'{ "farmer": "Gita", "ripeness": "All Green", "kilograms": 100 }');

INSERT INTO bananas VALUES (

'{ "farmer": "Ravi", "ripeness": "Full Yellow", "kilograms": 90 }');

INSERT INTO bananas VALUES (

'{ "farmer": "Mindy", "ripeness": "More Yellow than Green", “"kilograms":

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |
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Manipulating the JSON Schema

* SELECT b.shipment FROM bananas b WHERE b.shipment.farmer =
— Gives {"farmer" : "Gita", "ripeness" : "All Green", "kilograms"
—This is a REST GET

* INSERT INTO bananas (shipment) VALUES (:s)

—This is a REST POST

* UPDATE bananas b SET shipment = :s WHERE b.shipment.farmer
—This is a REST PUT
° DELETE FROM bananas b WHERE b.shipment.farmer = :f

—This is a REST DELETE

ORACLE
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The Web Service

File ‘package.json’

"dependencies": {
"body-parser": "*1.18.2",
"express": "7*4.16.0",
"oracledb": "*2.2.0"

},

"main": '"server. s

ORACLE
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The Web Service

File ‘server.js’

var express = require('express');

var bodyParser = require ('body-parser') ;

var oracledb = require('oracledb') ;

var dbConfig = require('./dbconfig.js’);

var app = express();
app.use (bodyParser. json()) ;

ORACLE
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Connection

oracledb.createPool ({
user: dbConfig.user,
password: dbConfig.password,

connectString: dbConfig.connectString

b

ORACLE
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Connection Helper

function doGetConnection(res, cb) {
oracledb.getConnection (function (err, connection) ({
if (err) {
res.set('Content-Type', 'application/json');
res.status (500) .send (JSON.stringify ({
status: 500,
message: "Error getting DB connection",
detailed message: err.message
1))
} else

cb (err, connection);

Do}

ORACLE
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The GET handler (1)
/bananas/:FARMER

app.get('/bananas/:FARMER', function (req, res) {
doGetConnection (res, function(err, connection) {
if (err)
return;
connection.execute (
"SELECT b.shipment FROM bananas b WHERE b.shipment.farmer
{ £: req.params.FARMER },

function (err, result) {

ORACLE
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The GET handler (2)
/bananas/:FARMER

if (err) {
res.set('Content-Type', 'application/json');
res.status (500) .send (JSON.stringify ({
status: 500, message: "Error getting the farmer's profile",
detailed message: err.message
1)
} else if (result.rows.length < 1) ({
res.set ('Content-Type', 'application/json');
res.status (404) .send (JSON.stringify ({

status: 404, message: "Farmer doesn't exist", detailed message:

1))}

ORACLE
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The GET handler (3)

/bananas/:FARMER

else {

res.contentType ('application/json') ;

res.status (200) .send (JSON.stringify (result.rows)) ;

}
doRelease (connection,
});
});
1)

ORACLE

"GET /bananas/" + req.params.FARMER) ;
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All Web Service Routes

// GET: Get all banana shipments
app.get('/bananas', function (req, res) { . . . }

// GET: Get the banana shipment for a farmer
app.get('/bananas/:FARMER', function (req, res) { . . . }

// POST: Create a new banana shipment for a farmer
app.post('/bananas’, function (req, res) { . . . }

// PUT: Update the banana shipment for a farmer
app.put('/bananas/:FARMER’ , function (req, res) { . . . }

// DELETE: Delete banana shipments for a farmer
app.delete (' /bananas/:FARMER', function (req, res) {

ORACLE
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Standalone Testing

* npm install

* Edit dbconfig. js and set credentials and connection string

- npm start (which runs ‘node server.js’)
* Use the Web Service

ORACLE
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Putting it Together

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved.

56



Putting it Together

a p |
Node.js & Instant Client
Dockerfile Image

. J
( )

g o

Banana Farmer Application
A . J
Build image

[ Web Service Image J

Run Container

ﬁ \ : i i i
<> Web Service Container
A A

ORACLE

[ Database Image J

Run Container l

)[ Database Container
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Web Service File Overview

ws-demo-scripts directory:

Dockerfile The recipe to build a Docker image

package. json Node.js application configuration

server. js Web Service Code

dbconfig. js Connection credentials

run.sh The command to start the WS

envfile.list

Credential environment variables

createschema.sql Bootstrap data values

ORACLE
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Build the Web Service Image

# docker build -t cjones/ws-demo ~cjones/ws-demo-scripts

~cjones/ws-demo-scripts/Dockerfile contains:

FROM cjones/nodejs-image

ENV http proxy=http://www-proxy.us.oracle.com:80 \
https proxy=http://www-proxy.us.oracle.com:80

RUN mkdir workdir

WORKDIR workdir

COPY package.json package.json

COPY server.js server.]s

COPY dbconfig.js dbconfig.js

COPY run.sh run.sh

RUN npm install

CMD ["./run.sh"]

ORACLE
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Our Docker Images

# docker images

REPOSITORY

cjones/ws-demo

ciones/nodejs-image
container-registry.oracle.com/database/enterprise

container-registry.oracle.com/database/instantclien

ORACLE

TAG IMAGE ID CREATED
latest 31lcbe6d2eade 21 seconds ago
ates eU438D /3YDD 6 J_minutes ago

12.2.0.1 12a359cd0528 7 months ago

. 0. da4obde4dlde mon S ago

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. |
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The Database Container

* Start the Database Container:

# docker run -d --name demodb -P \

container-registry.oracle.com/database/enterprise:12.2.0.1

* Check status until it shows ‘(healthy) ’:
# docker ps

* Find the IP address so we can connect the Web Service to the DB:
# docker inspect -f "{{ .NetworkSettings.IPAddress }}" demodb

* The Container can be stopped/started as desired with:

# docker stop demodb
# docker start demodb

ORACLE
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Create the Banana Farmer Schema

# sqlplus -1 sys/Oradoc dbl@172.17.0.2/orclpdbl.localdomain as sysdba \

@ createschema.sql

SQL> CREATE USER scott IDENTIFIED BY tiger;
SQL> GRANT CONNECT, RESOURCE TO scott;
SQL> ALTER USER scott QUOTA UNLIMITED ON USERS;
SQL> CREATE TABLE scott.bananas (
2 shipment VARCHARZ2 (4000) CHECK (shipment IS JSON)) ;
SQL> INSERT INTO scott.bananas VALUES (

2 '{"farmer": "Gita", "ripeness'": "All Green", "kilograms": 100}’);

ORACLE
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The Web Service Container

* Set DB IP in the connect string environment variable in
~cjones/ws-demo-scripts/envfile.list!

NODE ORACLEDB CONNECTIONSTRING=172.17.0.2/orclpdbl.localdomain
— This is used in dbconfig.js when the container runs

e Start the Web Service Container:

# docker run -d --name nodejs -P \

--env-file ~cjones/ws-demo-scripts/envfile.list cjones/ws-demo

* Find the Web Service IP address:
# docker inspect -f "{{ .NetworkSettings.IPAddress }}" nodejs

* The Container can be stopped/started as desired:

docker stop nodejs or docker start nodejs

ORACLE
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Done!

# docker images

REPOSITORY TAG IMAGE ID CREATED SIZE
cjones/ws-demo latest 25caede29bl17 12 minutes ago 1.51GB
cjones/nodejs-image latest 138f2b76ffe7 13 minutes ago 1.51GB
container-registry.oracle.com/database/enterprise 12.2.0.1 12a359cd0528 7 months ago 3.44GB
container-registry.oracle.com/database/instantclient 12.2.0.1 fdad6dedlde3 7 months ago 407MB

# docker ps

CONTAINER ID IMAGE COMMAND STATUS PORTS NAMES
2924e1225290 cjones/ws-demo "./run.sh" Up 3 hours nodejs
9596bc2345d3 [...]/database/[...] "/bin/sh -c¢ '/bin/..." Up 3 hours (healthy) 0.0.0.0:32803->1521/tcp, 0.0.0.0:32802->5500/tcp demodb

* The Web Service (in ‘nodejs’) knows the connection string for the database (in ‘demodb’)
— 172.17.0.2/orclpdbl.localdomain

* We know the IP of the web service from the ‘docker inspect’ command
~ 172.17.0.3

* We know the Web Service port and endpoints (coded in server. js)
— http://172.17.0.3:3000/bananas

ORACLE
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Install Postman or HttpRequester Browser Extension

L
NEW Runn Import C‘ Builder ", Sign In Q . ‘l
NoE t
o . jo Environment e
History Collections
» PUT ship Examples (0) v
All Me Tea
PUT http:/flocalhost:3000/bananas/Chris Params Save
Users ¥ P
5 requests Authorization eaders (1) Body @ P Tests HttpRequester - o X
POST shipment REQUEST RESPONSE
Type No Auth URL | httpr//172.17.0.3:3000/b: ‘GET on hitp://172.17.0.3:3000/bananas
: .17.0.3: -
ST GET one farmer P ananas Status: 200 OK Text [Pretty format View raw transaction
GeT GETall shipments GET - Submit ‘ GET POST PUT [
Respo {
ock DELETE one farmer e = | Authentication... "SHIPMENT" "{ \"farmert”: \"Gital", \"ripeness\": \"All Green", \"kilograms": 100 }*
PUT  PUT shipment g
Content to Send | Header P i
aders | Parameiers “SHIPMENT": *{ \"farmert”: \"Ravi\", \"ripeness\": \"Full Yellow\”, \"kilograms\": 90 J'
Postman Echo )
37 requests Content Type: -
— "SHIPMENT": "{ \"farmen": \"Mindy\", \"ripeness\": \"More Yellow than Greent", "kilograms\": 92 }*
Content Options: Base64 Parameter Body ]
- Browse
HEADERS
Content-Type application/json; charset=utf-8
Content-Length | 282
Etag Wi 1la-cL6jhtsLW2s 7abo6oR2cX50JxMC”
Date Sun, 01 Apr 2018 22:46:21 GMT
X-Powered-By | Express
T
HISTORY
Request Response Date

Time

a

Clear history

Copy to clipboard
Delete request

Edit raw request...

Save request...

Load request...
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KE» Demonstration

ORACLE

Copyright © 2018, Oracle and/or its affiliates. All rights reserved. | 66



HttpRequester

= =] x
REQUEST RESPONSE
URLE hitp://172.17.0.3:3000/b. GET on http://172.17.0.3:3000/bananas
: 17.0.3: A
P ananas Status: 200 OK (_)Browser (e)Text [wAPretty format View raw transaction
GET - Submit POST PUT
New request Paste Request | Authentication. .. "SHIPMENT™: "{ \"farmen": \"Gita\", \"ripeness\": \"All Green\", \"kilograms\": 100 }"
Content to Send | Headel P i
. eacers | Farameters "SHIPMENT": "{ \"farmen”; \"Ravi\", \"ripeness\": "Full YellowA", \"kilograms\": 80 }"
Content Type: -
— "SHIPMENT™: "{ \"farmen”: \"MindyY", V'ripeness\”: \"More Yellow than Green\", \"kilograms\": 92 }"
Content Options: Basetd Parameter Body
Browse...
HEADERS
Content-Type application/json; charset=utf-8
Content-Length | 282
Etag Wi 1la-cLEjhts LW2s TaboGoR2c X 50JxMc”
Date Sun, 01 Apr 2018 22:46:21 GMT
X-Powered-By Express
HISTORY
Request Response Date

GET http:/f172.17.0.3:3000/bananas

Size Time 2]

ORACLE

Clear history
200 OK Apr 2 2018 - 8:46:21 AM —

Copy to clipboard
Delete request

Edit raw request...

Save request...

Load request...
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IB) Next Steps
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Next Steps

* Explore node-oracledb features
— https://oracle.github.io/node-oracledb/

* Customize your own Database image from Oracle Docker scripts
— https://github.com/oracle/docker-images
* Read the Blog series “Creating a REST APl with Node.js and Oracle

Database”
— https://jsa0.i0/2018/03/creating-a-rest-api-with-node-js-and-oracle-database/

* Explore Sails, Loopback, GraphQl, . ..

ORACLE
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