FOEX

Building Single Page Applications
in APEX

Matt Nolan - C]
CTO, FOEX GmbH



As a company...

FOEX

Our mission is to help companies easily create
complex Ul’s for data centric applications

faster and more cost effectively using

Oracle Application Express
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http://www.foex.at

SPA

What is a SPA?

Why use a SPA?

What are the benefits from a SPA?

FO =, 4 www.foex.at



Context

Business Application Development
.e. Data Centric
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Web apps...

N1 of:
o

ever growing demand to be more sophisticated

</>]

O]

need to be built quicker

are getting more complex

Overrunning Budgets
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Better Tools!




Timeline

JAVASCRIPT WEB U

AJAX/XMLHTTP

\¢
ORACLE
JET
ES3 ES4 ESS ES2015
,’ \ ) \ ,’:;‘
€ e €ep che
X E'd @Michaell North

SPA Design Emerges

——
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Javascript is KING!

Programming, Scripting, and Markup Languages Q\‘
=]
|
All Respondents Professional Developers stackoverflow

JavaScript 71.5%

HTML  69.4%

CSS 66.2%

SQL 58.5%

Java 454%
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The rise of Modern Browsers

HTML

statcounter
GlobalStats

@l

Chrome Firefox Safari

71.58% 8.72% 5.77%

CS55

Edge Opera

5.34% 4.34% 2.41%

15

Desktop Browser Market Share Worldwide - February 2019

*1n 2009 IE had 70% Market Share
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The rise of the JS Frameworks

Frameworks, Libraries, and Tools \
N
=]
All Respondents Professional Developers —

stackoverflow

Node.js 49.9%

Angular  37.6%

React 28.3%

.NET Core 27.2%
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Build cross platform desktop apps with JavaScript, HTML, and CSS
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Design Patterns

Single Page VS Multi-Page
Application Application
[ N
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MPA or SPA?

Traditional Web App | Single Page Application

Familiarity with Javascript Minimal Required

Minimal Client Side Application

) Well Suited Overkill
Behaviour

Rich, Complex User Interface

: Limited Well Suited
Requirements

https://docs.microsoft.com
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https://docs.microsoft.com/en-us/dotnet/standard/modern-web-apps-azure-architecture/choose-between-traditional-web-and-single-page-apps

MPA Design

HTML page

Serverside Rendering
4 Data & page structure are reloaded

Screen Context is lost

Y Y Y VY

Many Requests for Script, CSS,
Image files
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SPA Design

1 2 3
AJAX Post
< >
{JISON/REST} G
A —
4

Client side rendering
Only data values change

Context is kept

Light workload
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What type of framework is APEX?

Oracle APEX

; Page Designer (PD) @
H |story Universal Theme
@ Modal Dialogs
Flash Charts
@ HTML DB /F;DF Printing .

1.5 - First Release T:;Er: gor

1.6 —-Themes

Hosted free service @ >

apex.oracle.com In

D:
Oracle Forms to APEX
Conversion

@ SQL Workshop @ Websheets 2011 2012

2.1-OracleXE Dynamic Actions Data Upload Mobile with JQuery
2.2 - Dictionary Views Plug-Ins Error Handling  HTMLS5

Initial Design Team Development ROWID Packaged Apps

FOEX

2016

Interactive Data Grid (IG)
JET Charts

Live Template Options
Improved Universal Theme
Font APEX

Improved Packaged Apps

Exadata
Express
Cloud Service

Create App Wizard
REST & Remote SQL
Oracle JET upgrade
New REST Workshop®
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B Sample Database Application X -~

& C ® Not Secure | vbox:8080/ords/f?p=102:1:6068024953723::NO::: * % O Ib ¢ & o

= Sample Database Application SR Y R URPNMGMN (y (1] | Elements Console  Network > : X
= ® O W T Q Vew: E = Group by frame f
Home
Sample Database Filter ") Hide data URLs

! XHR JS CSS Img Media Font Doc WS Manifest Other

Customers 7 = . 4
u App||cat|on Q_ Search customers, orders & products - 60 ms 80 ms 100 ms I

20 ms 40 ms

gl Track and Manage Customers, Orders and
Ixtiom Products
B8 Reports
Dashboard >

Administration

o, 2ckE Cugtemar Orear

10 7

Total Products Total Customers Recording network actl\”ty .

Perform a request or hit 8 R to record the reload.

Top Customers + Top Products + >
Bradley, Eugene 2760 Jacket - 18 x $150 $2,700
Windsor Locks, CT - 1,000

Bag - 16 x $125 $2,000
LOgan, Edward 2.420 Trousers - 21 x $80 $1,680
East Boston, MA - 1,000

Ladies Shoes - 12 x $120 $1,440
Dulles, John 2,380 Business Shirt - 23 x $50 $1,150

—_Starlina VA .1 000
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MPA Design Negatives

1. It's not a natural application design pattern

2.1t does not handle Ul complexity very well, everything rendered/fetched at once
3. User experience suffers from loss of context from page submitting/reloading

4, Less efficient
» More requests/load due to Full page requests

 Duplication of Navigation/Header/Footer across pages
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Browsers with No Tabs

N Project Marvel Home - Netscape

File Edit View Go Bookmarks Tools Window Help

‘ Q Q @ Q {e IQ} http:/fmarvel.oracle.com/pls/otnfdevelopment_service_home
|

Oracle

Project Marvel

ProjectMarvel | ‘“What's MNew | Preferences | About

[Documentation] — Welcome to Project Marvel

[Change Passwaord]

; With Project Marvel you can build robust scalable database centric HTML web
[Internal Admin.]

applications. Use the Flow Builder to start building the pages that will comprise
your application. Use the Data and SQL Workshops to import existing database
structures or to create new database designs.

| S @ T W

Flow Builder SQLWorkshop  Data'Workshop  Administration

S

@ TIP To bookmark the Project Marvel home page bookmark this link.

Documentation

i Online Service

This is an online development
environment that enables
application developers to create
powerful, database centric web
applications quickly and easily.
Once developed applications can
be run locally using a
runtime-engine. Tell us what your
thinking using our feedbhack
utility.

7 = ﬁ @ |Document: Done (1,172 secs)

= 3 e

Productivity ?
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SPA Concept

FOEX

+

. J
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SPA Examples mail

00 M +

& > C @ https://mail.google.com/mail/u/1/#search/office?compose=new * @® O ¢ & 0 :

= M Gmalil Q. office X #  FOEX ()

From 1-50 of many < > E~- £
+ Compose |

To 1oul from masoft, Email mas... 13:00
[J Inbox 10,148 rch 16, 2019 (https://trial.fo.. 02:01

Subject
Y  Starred . i 01:53
© Snoozed Includes the words office “ 15 Mar
» Important ' Cc Bee 15 Mar
> Sent Doesn't have

15 Mar
B Drafts 90 . N B
ize reater than - -

» @ Categories 9 15 Mar
B [Gmail]l/Bin/Centric Date within 1 day . ) 15 Mar
B [Gmaill/Bin/Cooper (Kari) 15Mar |
® [Gmaill/Bin/Viscosity Search All Mail v BT
® [Gmaill/Improvements

Has attachment Don't include chats 15 Mar

® [Imap]/Drafts O O
B [Imanl/Oithax . 15 Mar
@ vatt - . Create filter Search 14 Mar
[ - . 14 Mar
EPU-Team Inbox Arbeitspla T: +43 131 194 2570 14 Mar
office 6 Inbox Comment M:  matt.nolan@foex.at 14 Mar

W: www.foex.at
Peter Raganitsch 2 Inbox Fwd: FOEX 14 Mar
Make a call David Belovic 2 Inbox FOEX, free 14 Mar
office Inbox Generalsi <> ~ SansSerif v~ [~ B I U A~ =~ i= = ~ 14 Mar
Also try our mobile apps for Android L
and i0S office 2 Inbox Comment 14 Mar
. 9 office Inbox Applicatio Ajlloooam B 1M <

www.foex.at




Why SPA is Preferred?

1. Faster Access to Data

2. Better User Experience
3. Increased End User Productivity

4. More resource efficient
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What is an SPA user experience like?

@ Application 143 ' Page Designer

B % 22

(o]
A

ni
I
<

(O
ni

IB Page 20: Employees
> Pre-Rendering
v Regions
v Breadcrumb Bar
v Breadcrumb
Attributes
v Content Body
Employees
. Columns Vvertical Splitter «
> Attributes
v Region Buttons
(=] RESET_REPORT
> [E) CREATE
> Dynamic Actions

> Post-Rendering

N . .
Ov 20 _ Go (e O C + v
iB} Layout fod Compone...  [J Messages QO Page Sear... (2) Help
- A —
= G)\ v =V
ITEMS
REGION CONTENT
SUB REGIONS
PREVIOUS  CLOSE DELETE  HELP CHANGE  EDIT coPY
CREATE  NEXT

CONTENT BODY

::l3 Employees
PREVIOUS
ITEMS Vertical Splitter - »
REGION CONTENT X X
RIGHT OF INTERACTIVE REPORT SEARCH BAR
RESET_REPORT CREATE
SUB REGIONS
NEXT Horizontal Splitter
hd
Regions Items Buttons =v
. g
o> Ml e 5>
Breadcrumb Calendar Chart Classic Report Column Toggle

Report

Qv

A
on
Region

Q_ Filter

Identification

Title
Employees

Type
Interactive Report

Source

Location

Local Database
Type
Table / View

Table Owner

Parsing Schema

Table Name
OEHR_EMPLOYEES

Include ROWID Column

Yes No

www.foex.at



Page Designer X +

& > C @ NotSecure | vbox:8080/ords/f?p=4000:4500:14719958366713::NO::FB_FLOW_ID,FB_FLOW_PAGE_ID,F4000_P4150_GOTO_PAGE:125,7,7 * 9% O !'n £ (=] 0 -
N FO
ORACLE APEX  AppBuilder ~~ = SQLWorkshop “~  Team Development App Gallery Q | v  (@v  (Q) FOEXSUPPORT v
Q) Application 125 . Page Designer Ov 7 : Go () o C +v Qv & Save v ®
f= Rendering 45 Dynamic Actions ] Processing &, Page Shared C... i&} Layout 532 Component View Q_ Page Search [J Messages () Help Page
=l o= = 2 @ 2 =v Q, Filter v
2= A= = A K =
IE Page 7: Grid & Form 2 Way Data Binding %
D Grid & Form 2 Way Data Binding Identification
> Pre-Rendering
v Regions RRGEEADER Name Grid & Form 2 Way Data Binding 2=]
PAGE NAVIGATION
v Content Body BREADCRUME BAR Page Alias
Custom CSS [Global Page] CONTENT BODY ) )
Title Grid & Form 2 Way Data Binding
v Viewport Viewport
) Page Group - Select - v
Attributes [TEMS
v Wizard Sub Regions REGION CONTENT
e Example Pane WIZARD SUB REGIONS Appearance
Attributes e . Example Pane * User Interface Desktop
v Wizard Sub Regions
J ITEMS Page Mode Normal v
v Grid / Page Item Binding REGION CONTENT
) Page Template Theme Default v
Attributes WIZARD SUB REGIONS
v Wizard Sub Regions - Grid / Page Item Binding Template Options None selected
v Employee TEMS CSS Classes N
Attributes REGION CONTENT Media Type
v Region Buttons WIZARD SUB REGIONS
> REJECT_GRID_CHANGES Sty
: ploy Navigation Menu
SAVE
ITEMS
CREATE REGION CONTENT oIk Liser Yes No
Interface Level
DELETE WIZARD SUB REGIONS
> Dynamic Actions zzz| Employee - Query Definition
- Navination
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SPA Frameworks

Q(nockout. p(ly/)
RIOT

V & 7

vue.|s . ORACLE"
J reacfds ET

A

Fouclo W TINGULARSS .@
4.0} nferno
4 Sencha R4 BACKBONE,S
Ext JS
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Build tools

mm nede:

GRUNT /(
JS Task Runner J:

ek
& e
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Forms & Java

What technology do you see in your future?

ADF

Spring

JSF / Primefaces

20%

AngularJs / Jet ORACI—G.
- JET

5%

Stay with Forms
15%

Not sure yet

FOEX www.foex.at



There's a lot to take in

[ JoX ) |® Viewpg

Viewport.js x
208

20Q Fxt.define( 'Fxt . foex.
= apex-je]

According to Steve McConnell's

* JET Chart widget
* Copyright (c) 1999, 24
*

E— book, Code Complete “Industry

"use strict";

Average: about 15 - 50

var

it

ity errors per 1000 lines of

Wwidg
} else i
Widget

delivered code.”

// Apply Data formatt
widget.jetChart.formatDa

1Region$ [IWidgetTypel ( 10ption

// Chart Resizing ‘6
e

// tod id that thi
funcgigncigzizzz) ﬂa y ] “derlnt mem
var Width = "100% P
1Height = nul - e
i (piden ) patibarent Deferred?rays
| Uwdth - g = Arguments ' - Tacke
e vascript .

L piig Components

E Line 34, Column 36
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Steep Learning Curve

P

You want me to Iearn JavaWHAT?

- - REEC
R =
- S— - &
~ " - ¥

-
‘&
=

You stafCIASSY! ‘&l
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It's not like APEX

5\

Cost More

Take Longer

www.foex.at



Productivity Tools/IDE

o (@) ionic

/stems

vaadin}:

appery

METEYR

ORACLE
Visual Builder

FO =, 4 www.foex.at




Why use APEX for SPA?

Authentication

(7]

g Themes \\ t\O

O Cef\ 4 Forum
E} ) Spee |tem5 s
N

| Search PPR * CSS3BUt‘tOﬂS
S C ommun |ty
Import (

FastSpeed
MoblleE."‘e'APEX IP ugins

ra C Subscription

Data Shared
\% * PDF Feedback
C‘OO(; "/terl d Deployment
/ )

%'/i) _ Longevity

S
Jeces S AJAX Reg\oﬂ

~Ld. Expert
Expon UnlversaITheme

(Full Control)
TemplatesDocumentation
seaizaion | NEMEROIler Spotlight

Javascript

Language

2
A uee
:'/,, . =
.
Cl:? 4

sddVPage’ped

3
(s)
o
o
S

Beginner
(low code)

FOEX

www.foex.at



APEX is Unique!

» Simplifies Complexity
« Low Code / Full Control
 Meta Data Driven

* Full Access to all Database features

* API's to use or to create your apps/pages/regions/items

 Extendible using the plugin architecture
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APEX Delivers!

Development Costs &
Maintenance

Productivity

Hours & days, NOT weeks & months.
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Can | build a SPA
iNn APEX with or without
custom coqge?



Appearance

SPA - Using the APEX Dialog

User Interface Desktop
Page Mode Modal Dialog v
[ NON O Sample Database Application X +
& > C @ NotSecure | vbox:8080/ords/f?p=132:1:6568784651394::NO::: o ¥ ® O £ o3 () )
oL Dialog Template Theme Default v >
Sample Database Application
. . — —
Sample Database Appllcatlon Q_ Search customers, orders & products
Track and Manage Customers, Orders and Products
Sample Database Application - Customer Details X ] .
: Template Options
Dashboard > i
First Name * IEugene 2=] Last Name * Bradley |
|
Street Address  Schoephoester Road Line 2 d Use Template Defaults
City  Windsor Locks State *  Connecticut v 1 ) )
.j General Stretch to Fit Window
Zip Code * 06096 .
s Remove Body Padding
Credit Limit * 1000
Phone Number  860-555-1835 Alternate Number ~ 999-999-9999 d
— —_—
Email URL
Statistics ~ Sales by Tags  REPEAT CUSTOMER
S — BN Refresh When
Bradley, Eugene . $3,900
e Bag-24x8125 53000 Event Dialog Closed VoS
Hartsfield, William 3,370 Trousers - 21 x $80 $1,680
Atlanta, GA - 1,000 . . -—
Ladies Shoes - 12 x $120 $1,4400 Selection Type Reglon @ o=
Region ....Top Customers v >
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With Custom Code Using iFrames

O ® ¢ spa-iframe-basic-example.html

spa-iframe-basic-example.html

id="SPA_PAGE_IFRAME" src="f?p=8APP_ID.:2:&APP_SESSION.:::2"
style="overflow:hidden;height:100%;width:100%"

width="100%" height="100%" frameborder="0">
</ >

E Line 5, Column 1 Tab Size: 4

O Q) H spa-iframe-basic-example.js
spa-iframe-basic-example.js

1 this.browserEvent.preventDefault();

2 $("#SPA_PAGE_IFRAME').attr('src', this.triggeringElement.href);

= Line 2, Column 64 Tab Size: 4 JavaScript

F O =P, 4 www.foex.at



SPA Using iFrames - Upside

* |t works best for regular APEX pages
* |t provides a clear boundary, CSS applies to that iFrame
* |t's the easiest way to implement SPA in APEX

* |t's transparent to the end user
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SPA Using iFrames - Downside

It takes about 1 second to add to the DOM

It performs all the HTTP requests for files etc.

It is difficult to communicate across pages

Potential session state issues with multiple pages open

Potential navigation issues will need to be solved

There's no support for dynamically adding new tabs with a new iframe

It's a workaround

FOEX

www.foex.at




SPA in APEX

WE COULD DO THIS:THE EASY
~< WAY

FO EX www.foex.at



Timeline

JAVASCRIPT WEB U

N : \ g;
\/45;;/ R 5y *
07 & F £ dvf & ~/

& ¥ Q&S g
= o—o—“—o—o—o—o—o—o—o—o—» ORACLE'
1999 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 JET
ES3 ES4 ESS ES2015
€ e €8¢ cOe

X E'd @Michaell North

 ——

T
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Integration

([ ] ] % Enterprise Web Apps - Desigrn X Matt

& C' @ Sencha, Inc [US] https://www.sencha.com w LK% 365

Save up to 15% on Ext JS and Sencha Test licenses and upgrades=6/15-30. Learn More SUPPORT FORUM DOCS RESOURCES BLOG CONTACTUS SEARCH

“ Sencha Products Services Pricing Developers Try Buy

Build Data-Intensive Web Apps - faster

Powerful Ul components Pre-Integrated Professionally Supported

Employees

(B

o:41AM

Employees

Q' Benjamin Banks

@ PeterBerry

a Kathy Bryant
n Pat Castillo

B oo

£ Frances Cox
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Great Documentation

[ NON ] % Extform.Panel | ExtJS6.5.3 X +

& —> C @& https://docs.sencha.com/extjs/6.5.3/classic/Ext.form.Panel.html * ® O Y =] @ :

& & Ext]s6.5.3- Classic Toolkit v

History:  Ext.form.FieldContainer  Ext.layout.Contextltem Ext.panel.Tool Ext.layout.container.Accordion Ext.panel.Panel Ext.toolbar.Spacer  Ext.data.Store 9
_ . a- Ext.form.Panel xtype: form @ Public  ®@Protected Private  @Inherited @ Read Only
Quick Start  Guides view source
» (O event [(194] @ )
configs  properties methods events theme variables theme mixins Filter members... + <>
» (3 exporter S
> O field Form Submission
as efault, Ext Forms are submitte rou ax, using Ext.form.action.Action. See the documentation for
» (3 flash By default, Ext F bmitted through Aj ing Ext.f tion.Action. See the d tation f
< [ form Ext.form.Basic for details.
» [ action
Example usage
» O field
» (O trigger a </> Code O Run = Editor Theme: Chrome
N 1~ Ext.create('Ext.form.Panel', {
© Basic 2 title: 'Simple Form',
3 bodyPadding: 5,
£+ CheckboxGroup A width: 350,
+ 5
© FleldAncestor 6 // The form will submit an AJAX request to this URL when submitted
£+ FieldContainer 7 url: ‘save-form.php’,
8
£+ FieldSet 9 // Fields will be arranged vertically, stretched to full width
10 layout: 'anchor',
11~ defaults: {
# Label 12 anchor: '100%"
13 1,
Q0 Labelable o
15 // The fields
s el 16 defaultType: 'textfield', A
N 17 ~ items: [{
% RadioGroup 18 fieldlabel: 'First Name', top
» M A 19 name: 'first',
3 - 20 allowBlank: false
Show private classes () 21~ 1,1
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Building Single Page
Applications
using Plugins



How did we do it?

We integrated Sencha Ext JS, a single page application framework

Followed a Component/Event/Action based approach and created 150+ plugins

Moved processing to the plugins, more atomic thus avoiding page submits (AJAX Centric)

Read the meta data to generate the page structure

Used server side javascript rendering to create & initialise the components to add to the page

Extended Page Designer using a Browser Extension

Scripted the creation and installation of plugins
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What did we need to consider?

ID conflicts

Since we don't reload the page we need to destroy things, whilst avoiding memory leaks

« What to do when regular APEX components were used O

« Upgrades of APEX, jQuery, Ext JS O o O
. . . O

» Developers including 3rd Party Plugins on pages °8 °

Licensing, Sencha Ext JS requires a commercial license

FO =, 4 www.foex.at




Do it declaratively!

The fine of code that the developen can wnite the §astest,

the fine of code that the developenr can maintain the cheapeit, and
the fine of code that neven bneaks gon the usen, 14

the f¢ine of code that the developen never had to write.

Steve Jobs - 1997 demo of Intenface Builden at NeXT

nnnnnnnnnn




There's a lot to take in

[ JoX ) |® Viewpg

Viewport.js x
208

20Q Fxt.define( 'Fxt . foex.
= apex-je]

According to Steve McConnell's

* JET Chart widget
* Copyright (c) 1999, 24
*

E— book, Code Complete “Industry

"use strict";

Average: about 15 - 50

var

it

ity errors per 1000 lines of

Wwidg
} else i
Widget

delivered code.”

// Apply Data formatt
widget.jetChart.formatDa

1Region$ [IWidgetTypel ( 10ption

// Chart Resizing ‘6
e

// tod id that thi
funcgigncigzizzz) ﬂa y ] “derlnt mem
var Width = "100% P
1Height = nul - e
i (piden ) patibarent Deferred?rays
| Uwdth - g = Arguments ' - Tacke
e vascript .

L piig Components

E Line 34, Column 36
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Benefits

o

O=

|1 of:

o
o

Create more sophisticated applications

</>]

O]

Build them much quicker

Simplify their Complexity

Deliver Cost Effectively
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APEX can change this #MOCA

Most Loved, Dreaded, and Wanted Databases M
—

S

[

Loved Dreaded Wanted stackoverflow

IBM Db2 78.2%

Oracle 63.1%

Memcached 57.8%

Apache HBase 56.4%

Amazon Redshift 55.2%

Apache Hive 53.8%

Cassandra 53.6%
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Thank you!

Follow Matt/FOEX:;

@ @Matt_FOEX @ @FOEXPIlugins FOEXPlugins @ foex-gmbh @ www.foex.at



