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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. Itis 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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Marc Sewtz

Senior Software Development Manager
Oracle Application Express

Working for Oracle since 1998
Joined APEX Development Team in 2002
Based in New York, NY

Twitter: @msewtz
APEX on Twitter: #ORCLAPEX
Blog: http://marcsewtz.blogspot.com
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E» Mobile Development — Overview

E» Developing Mobile Apps with the jQuery Mobile Theme

E» Developing Responsive Apps with the Universal Theme

E» Testing, Debugging and Deploying your Mobile Apps

ORACLE

Copyright © 2016, Oracleand/orits affiliates. All rights reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted 5



E» Mobile Development — Overview
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Oracle Application Express (APEX)

Database Centric Application Development

nttps:/ m
N

ad o

Schemas

APEX Engine

SQL & PL/SQL Engine

Browser WebLogic Server Oracle Database
(PDB or Dedicated)
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Mobile Application Development
Native Apps vs Mobile Web Apps

* Native Apps:
— Built for a specific platform
— Using platform specific language and tools

— Pros:
* Full access to device’s hardware and APIs
* Potentially better performance
* Offlineuse

— Cons:
* Separate codebase for different platforms
* Expensive to build, maintain and distribute

ORACLE
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Mobile Application Development
Native Apps vs Mobile Web Apps HTML

* Mobile Web Apps:
— Apps developed using HTML/CSS/JavaScript

— Pros:
* Can be accessed by any device with a web browser
* Use standard Web technologies
* Easy to deploy and update on the server

— Cons:
* Limited access to device specific hardware and APIs

* Require permanent Internet connection

ORACLE
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Mobile Application Development

Native Apps vs Mobile Web Apps m

* Hybrid Apps: -
— Apps developed using Web technologies — deployed as native app
— Wrapped in platform-specific container using e.g. PhoneGap / Cordova

— Pros:
* Single code base due to use of Web technologies
* Access to device specific APIs

— Cons:
* Subject to store approval — best suited for apps installed locally on device
* Security model requires whitelisting of outside domains

ORACLE
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Mobile Application Development
Responsive Design vs Dedicated Mobile Pages

* Responsive Design

— Providing an optimal viewing experience — easy reading and navigation with a
minimum of resizing, panning, and scrolling — across a wide range of devices

— Supporting a variety of devices and screen sizes with a single implementation

— Offering content and feature parity:
same contentand functionality is available

— Potentially slower due to larger file size
(HTML, CSS, IS, images)

— More expensive to develop

ORACLE
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Mobile Application Development
Responsive Design vs Dedicated Mobile Pages

* Dedicated Mobile Pages
— Building separate sites for mobile and for desktop

— Optimized support for touch events, orientation change,
native controls, etc.

— Easier and faster to user due to light-weight HTML
and small static file content (CSS, JS, images) I I
— Less expensive to develop 1
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Mobile Application Development
Mobile Development with Oracle Application Express

* Mobile Theme
— Introduced with APEX 4.2 in 2012
— jQuery Mobile framework used to render mobile Ul

— Comprehensive support for Mobile-specific capabilities
and touch events

/

* Universal Theme

— Introduced with APEX 5.0 in 2015
— Build responsive pages that work on any screen and device

ORACLE
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E» Developing Mobile Apps with the jQuery Mobile Theme
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Mobile Theme

jQuery Mobile - Philosophy ’.jjauer{

mobile
One Code Base, All Platforms
Works everywhere
Built on standards
Built on top of jQuery Core
Mobile-first not Mobile-Only

ORACLE
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Mobile Theme

jQuery Mobile - Features cjjauer{

mobile
* Unified user interface across all popular mobile platforms
* User Experience based on device capabilities
* Lightweight size and minimal image dependencies for speed
* Accessibility features like WAI-ARIA integrated in framework
» Support for screen readers and other assistive technologies

* AJAX based page load and HTML5 push state used for
smooth / native-like page transitions

ORACLE
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Mobile Theme
jQuery Mobile - Features cjjauer{

mobile

* Form inputs enhanced to be touch-friendly Sidor
50  (———

* Touch-friendly Ul widgets —

Off

* Auto-enhances forms to become touch-friendly

Vertical controlgroup, checkbox:

* Auto-grows text areas One
Two
* Designed to be touch-first Three
Vertical controlgroup, radio:
O One
Two
Three
ORACI_EE Copyright © 2016, Oracle and/orits affiliates. All rights reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted 17




Mobile Theme

Application Express User Interfaces

* Apps can have multiple User Interfaces

 Each User Interface is associated with one Theme
[ Application ]
* Individual Pages can have only one User Interface 1J :
* User Interface defines: [n n )
— Login URLs [ User Interfaces ‘_' Themes ]
— Ul specific home pages 1 o0
— Global Pages nl
— Auto Detection [ Pages ]

ORACLE
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Mobile Theme

Navigation menus and side panels T T

& apexea.oracle.com <

Home

* All top level pages added to Navigation List Tasks

Column Toggle

* Navigation lists in Mobile apps are implemented as
menu panels

Reflow Table

* Shown on the left with menu button shown in top bar

II)

* Custom panels using “Panel” region template

* Choice of display modes: Overlay, Reveal, Push

L
¢
€
s
)
€
¢
s

* data-role="panel"

ORACLE
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Mobile Theme

List View

* Default View for data display,
navigation, drill-down view

 Based on unordered list
 Automatic Dividers
e Custom formatting options

* Declarative Search Options,

supporting server- and client side search

* data-role="listview"

ORACLE

Maintain Support Systems

HR software upgrades Pam King @

Apply Billing System updates Russ Sanders (3

Investigate new Virus Protection software PamKing 3

Arrange for holiday coverage AiBines 3

Email Integration

Complete plan

Copyright © 2016, Oracle and/orits affiliates. All rights reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted 20



Mobile Theme

Column Toggle Report R

& apexea.oracle.com ¢

‘ Column Togale
* Selectively hides columns at narrower widths 'd
.4 Project Name

as a sensible default i e B

Name

» Offers a menu to let users manually control i |
which columns they want to see M | 0 tatus
o o Zj:s:: Cost
* Column Toggle popup contains a dynamically Sysems |
generated list of columns based on the table markup Swport | B AssigneaTo

Systems Froecuun
software

h @

ORACLE
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Mobile Theme

Reflow Table Report - e

& apexea.oracle.com

31 PM AR B

¢

Reflow Table

Collapsing table data into label/data pairs for each row

Project Name Maintain Support
Systems

Stacked presentation style default

Task Name HR software upgrades

Start Date 19-JUL-14

Media query used to switch to tabular style
presentation above a
specific screen width i Cos

Budget 7000

End Date 14-SEP-14

Closed

8000

Id Project Task Name Start End  Status
Name Date Date

Assigned To Pam King

Id 2

Maintain HR software
Support upgrades JUL- SEP-
Systems 14 14

Closed

< h O ¥

2 Maintain Apply Billing 19- 15- closed
Support System JUL- SEP-

Systems updates

Maintain Investigate

ORACLE
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Mobile Theme

ThemeRoller

8 006

* Mobile theme provides a variety
of theme styles

ThemeRoller

* Create custom styles using e

TEXT COLOR

Themeroller

BACKGROUND -

BORDER -

* Upload Themeroller file as

» Button: Normal

application or workspace files

» Button: Pressed

ThemeRoller | jQuery Mobile

< | P> @ @ @ @ @ [L[r themeroller.jquerymobile.com

o jQuery /ot
i 4

Drag a color onto an element below or pick from the ) Adobe Kuler swatches » Recent Colors colors...

i~ LIGHTNESS e SATURATION

Sample text and

List Header

Read-only list item

ulicate | MDD ANEEEEDIODEEEEEDEEEEEEEE NN O

Sample text and

List Header

Read-only list item

e Linked list item ©
* Define new theme style using 0 Fae S
your own Themeroller layout 3 creckoos D oo
On m On m
ORACI_ED Copyright © 2016, Oracleand/orits affiliates. All rights reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted 23




Demo
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E» Developing Responsive Apps with the Universal Theme
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Universal Theme

R e s po n s ive G r i d 00 < 2] a O] (0] & apex.oracle.com/pls/apex/f2p=4000:4003:844821284719:N0:400 () [+] ] ]

Templates Demo Project 1 ‘ = |
ORACLE Application Express  Application Builder - SQL Workshop Team Development Packaged Apps QS @v %
() Application 98275 Shared Gomponents  Templates ® % | & [ 200 ®
Templates | Subscription Pubish @ @ @ ¢ in] m ¥ al 0@ & apex.oracle.com/pls/apex/f?p=89316:200:14860675347670::200:P200_ID:1 ¢ o) hjla|
Smart Page Layouts . -
=0 < | > B
v v . Theme = 42 Projects /
* Improved Grid System Pemo Project
y Type =T Name = Emai
= Key AAAB
Breadcrumb Breadcrumb Owner(s) sam.ple »  Merge
¢ C O p | eX F O r L a y O u t e o Category LSEN! B8 Add Milestone
Button Text Status @ Hot @ Add Action ltem
Goal Demonstrate the behavior of P-Track >
Butten Text with lcon ! e ’ & Add Link
L] "
History created 4 months ago by marc :
= Aftach File
* Responsive Components |« =
Label Optional Last Updated marc 4 months ago # Add Update
B Add Status Report
° gkl T Show All  Milestcnes  Action Items  Updates  Child Projects
* Tap Event Handling
i G: e Unvalidated
e Required - Milestones aant P " ° v
Above Validate 5]
October 2015
Legacy
Calendar calendar — Content Completeness
2o Milestone 2
List Badge List Open | Open Action ltems 0 Op Ownerfs) Sa
Demo milestone
List Cards
MAJOR MILESTONE
Usage Last 90 Days
List Links List - = %
November 2015
List Media List
s Milestone 1
. Open | Open Action ltems 0 Open A Ownerfs] San

Demo milestone Views Users

ORACLE
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Universal Theme
Responsive Grid

-

* Smart Page Layouts

* Improved Grid System

* Complex Form Layout

* Responsive Components

* Tap Event Handling

ORACLE
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Universal Theme
00 /o x\ | Marc |
Right to Left Support {ono sl

ol ()

oy ] Sample Database Application =

v ol Q

ol &

* APEX 5.1 adds support for right-to-left .
scripts, such as Arabic and Hebrew

o H

. . . 0 ar
* Available with Universal Theme S0,

oify

iy

* Set “Document Direction” in O i
globalization attributes und translation | | =
|an gu a ge mappn’]g 2.760.00n"w Bradley, Eugene & 2,700.00n"w ni7Y mu

2,000.00n"w ol

2,420.00n"w Logan, Edward & nivw &
1,680.00n"w ol

2,380.00n"w Dulles, John & i
1,440.00n"w ol

2,370.00n"w Hartsfield, William &
1,150.00n"w ol

1.090.00n"w LaGuardia, Fiorello &

1.060.00n"w OHare, Frank

2 View Debug 5] Session (D EditPage 1  Application 1295  Home {n}

) Rl
apexcentral.us.oracle.c

ORACLE
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°
l ' n Ive r S a I I h e m e o0 ® < ] a8l 3 @ & apex.oracle.com/pls/apex/f?p=98275:200:12495020737782  ( O MmO
000 < M a = (0] & apex.oracle.com/pls/apex/f?p=98275:200:12495020737780 (& [+] i} ol
Th e m e Styl es o000 < Jam] a B © @ apex.oracle.com/pls/apex/f?p=98275:200:12495020737789 (4] i} ul
o0 e < [Em] & O] @ i@ apex.oracle.com/pls/apex/f?p=08275:200:12495020737780 (4] t ]
Create [ Edit Theme | X Demo Project 1 | +
= P-Track S ] @ 2 marc ¥
L ] [ ]
¢ Varlety of different theme styles " tome = < *
| Projects = |
included with Uni | Theme LEEEM" =™ = oomoroes " o
included wi niversal Theme . "
& . Key AAAB @
Child Project
&) 1] Owner(s) sam.ple 2 EEs
. Demo Project 4
et aerau eme Stylie 1or app . catogory B Aca Miesions
A B Categories 1 Y Staws @ Hot @ Add Ation Item
° d i n i St ra t O rS C a n C h a n e a % | & Owners 2 v Goal Demonstrate the behavior of P-Track & Add Link
l \ I I l g - Milestones 4 v History created 20 minutes ago by marc % Attach File
| last updated 20 minutes ago by marc
¥ Action Items 3 v
t h EI I le Styl e fO r a | | U Se rS - Last Updated marc 20 minutes ago $ Add Update
@ Reporting B Add Status Report
Show All Milestones Action ltems Updates Child Projects
& Administration
* End users can select persona
Milestones Gaant 4+ > 7 ° Unvalidated
validate 5]
theme style
—_— Content Completeness
11 Milestone 2
. Open Open Action ltems 0 Open Action ltems  Owner(s) Sam.Ple Moderate
reate custom eme Styles Do o
MAJOR MILESTONE
[ Usage Last 90 Days
using Theme Roller [ Mo
Open Open Action ltems 0 Open Action ltems  Owner(s) Sam.Ple
Demo milestone 6 1
Milestone 3
o} Home [#] Application 98275 [# Edit Page200 (O Session 5] ViewDebug 3 Debug FEH Show Grid [k] Quick Edit 5 Theme Roller

ORACLE
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Universal Theme

®  Bvemo project < Theme Roller
Th e m e Ro I Ie r C | [ apexcentral.us.cracle.com:7779/apex51/f?p=378:200:3578377061180
P-Track
Projects
Projects /
. . BEmST i ¥ Demo Project 1
* Easily build custom Theme Styles [EE—.
Demo Project 4 o AAAB
Category Default
e Categories
* Compiles CSS on the fly -
Goal Demonstrate the behavior off
Action Items Link Golor
Access Control Open
1 1 Vly Dashboard Focus Qutline
e See C h a nges | Ive I n yo u r a p p BB Show Al Milestones  Action ltems  Updates  Chj

Timeline - )
Containers

Reporting Milestones

* Runs from developer toolbar

14 Milestone 2

* Save changes directly to your

MAJOR MILESTONE

t h e m e Milestone 1

Open Open Action ltems 0 Open Action ltems  Owner(s) Sd
Demo milestone PN Ta = Ta s
- MNavigation

Milestone 3

Open  Open Action tems D Open Action ltems  Owner{s) 54 Inte

Demo milestone
Completed milestones show when completed within the last 90 days.

Custom CS5

1 Home [

Set as Current

ORACLE
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Universal Theme
Template Options

o0 e F‘age Designer x . Marc
€& - C | [ apexcentral.us.oracle.com:7779/apex51/f2p=4000:4500:9105565664885::N0:1,4150:FB_FLOW_I.. ¢ @ I % =
ORACLE Application Express Q &> O~ /'_ v

Application Builder SQL Workshop Team Development Packaged Apps

* Declarative CSS modifiers for

- _ Template Options X
@ Application 378 . Page Designer én Save
HTMLS templates
Grid Layout Component View
B Use Template Defaults
Q i General Remove Body Padding = 3 ‘v

Show Maximize Button

— Apply styles like borders, -

padding, icons, colors, size, etc. = e : -
— Uses easy-to-understand, — = - .
descriptive names - [ i
’ T=] P&4_OWNER A Item Size Default v P . i=

— Available for most template types: S i v .
. 5= PB4_FOLLOWING q ;.;m ’ Standard v >
* Page, Region, Report, Breadcrumb, ——— gl iespea Tt et

List, ltem, Button = ! “ i

T=1 P64_DISPLAY ’G& (LG W] CSS Classes A
— Significantly reduces the number E— fancss .
of required templates for a theme 1] s | e O o

ORACLE
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Universal Theme
Live Template Options

Apply Template Options
at Runtime

Instantly see impact on
selected component

Enabled via Quick Edit

ORACLE

] Page Designer X ¥ =P-Trac!-<-. Projects Detail x Marc
C' | [ apexcentral.us.oracle.com:7779/apex51/f?p=378:HOME:3578377061180::::: w ® O D =

P-Track % A @ &m om ¥

P-Track _
Collaboratively track projects, S Ssarch

milestones, and action items.

Proj

Live Template Options

Status
Hot (2) De
Watch (1) Pro
Size o D ]
. pe evelop
- All Sizes - # Del plication
behd
Project Person
- All People - $
AAA
Category t Jefault

- All Categories - ¢
g Dates 4 > Default

Following

Prajects I'm Following
Sort Hide

Last Updated Descending # Default
Rows

50 . Cancel Save
5211

Display As

Cards *
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Universal Theme
Navigation Lists

® =Demo Project 1 x Marc

[ ]
&« C' [ apexcentral.us.oracle.com:7779/apex51/f?p=378:200:3578377061180::200:P200_ID:1 w ® d % =

* Choice of sidebar menu or
tab-style navigation on top > 8 o

Projects [3] s[1] ™~ eople [0 3 Timeline  Reporting  Administration

* Accessible multi-level pull-
down menus

Projects /

Demo Project 1

Follow Edit Project »  Merge

Add Person

AAAB

Key
Add Issue

&
]
. Gategory Default
* Implemented as lists B g Fesaurce
Status Hot
Goal Demonstratd £ Add Milestone
® Access Control Open ® Add Action Item

Migration of tabs from legacy

' Add Link
h Show All Milestones  Action Items Updates Child Projects
t e‘ I les %  Attach File
Milestones Gaant 4 ¥ " ® Add Update

March
% _Homea

apexcentral.us.cracle.com:7779/ape;

nnlicatinn 37 P yane 200 nE fizaw Dieh i
%51/f?p=378:125:3578377061180:::125:P125_QUARTER:Q12015

Show Grid Tk} Quick Edit % Theme Rolle

ORACLE
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Universal Theme
Theme Subscriptions

* Keep up-to-date with latest version of theme

* Enables consistent Ul across applications using
master themes

* ldentical templates, custom theme styles

* Push templates & template option changes to
subscribing templates

* Subscribed templates are read only

* Edit local copies of templates

ORACLE
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Demo

ORACLE
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E» Testing, Debugging and Deploying your Mobile Apps

ORACLE

Copyright © 2016, Oracle and/orits affiliates. All rights reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted 36



Testing, Debugging and Deploying

Testing Strategies

* Use resized standard Desktop browser for basic layout testing

* Use platform-specific development tools like Xcode or
Android SDK to test mobile features:

— native form controls, orientation change

— simulate different devices, screen resolutions, High DPI, etc. o~

* Also include testing on real, physical devices for full access to
hardware functions

ORACLE
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Testing, Debugging and Deploying

Desktop Browser testing

. [ ] [ ] ‘Application Builder % /' [ Sample Database Application X You
Re S I Ze b rOWS e r to &« C | @ https://apex.oracle.com/plsfapex/f?p=47650:200:104728194800422::NO::: w @ = a [¢] :
o o Nexus6P ¥ 412 % 732 100% ¥ 3 H (v Elements 5 Timeline Profiles  Application  Security  Audits  » ®2 i X
a rOX I m a t e d ev I C e : : Styles Computed Properties
p p »‘ 7--1‘"\__‘ Filter
{ \

{
}

.ui-page-theme-a .ui-btn

Use tools such as Google .

Customers

Chrome device toolbar

Orders

Exact control over height and
Wi d t h Calendar

Built-in dimensions simulating

px @ M#f3f3f3;

~btn {
1px @ @;

i Console Rendering

popular devices oo

Optionally shows device frame

4 Google_Chrome_icon_(..png = |= download jpeg ¥ show Al | X

c ®
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Testing, Debugging and Deploying 'z & &5 = o % 20 a

>= —
1> 3@ (43 ! ComPuted_' Rules | Metrics

Testing and Debugging with Safari and XCode o T i e || D gttt st

right::after, .ui-btn-icon-top::after,

e
2

]

<input type="hidden" name="p_flow_id" value="666" .ui-btn-icon-bottom::after, .ui-btn-icon-
id="pFlowId"> notext::after — style blue 5 0.css:143
<input type="hidden" name="p_flow_step_id" value= Y o 1 u Fatatod
"4" id="pFlowStepId"> s Sl . s
<input type="hidden" name="p_instance" value= background-color: rgba(e,e,0,.3) /*
'99@8432293776" id="pInstance'> {global-icon-disc}*/;

<input type="hidden" name="p_page_submission_id" background-position: center center;
value="220096043993" id="pPageSubmissionId"> background-repeat: no-repeat;

<input type="hidden" name="p_remuact" ualua id= i ol bl

. A : O S S . I t f X d "pRequest"> i0S Simulatar - iPhone Retina (4-inch 64-bit) [ i05 ?..] (1 '.‘D'.H?]
l I l I I l <!-— /header —> = . .
C C e S S I I u a O r ro C O e » <div data-role="panel" id="men{ Carrier ¥ - 415 PM 3

position="1left" data-display="ov|
panel ui-panel-position-left ui-

overlay ui-panel-closed ui-body-| myapex x

animate">.</div>

— Simulate different iPhone and iPad models, T e e
e e B Demo Tasks

Jile-

»<form class="ui-listview-f

Retina and non-Retina, different iOS versions e i

v<ul id="R4794912992766421_] -
data-role="listview" data-fi {' N
"“Search..." data-apex-filten Q Sc%'

° inset="true" data-apex-regigq
'"R4794912992766421" data-ape
. "'A33B2857234BD20AA3F8OCBB7EY
1AEA2582BA121B23965" class="{
listview-inset ui-corner-all

»<li class="ui-first-chil| HR software upgrades 0

v<li>

app running in Safari on device HREEEEE oy Biling System updtes © -

System updates</a>
</li>

P <liz.</li>

— Also works with actual USB connected iOS device it | Investigate new Virus Prote... €

Arrange for holiday coverage 0

1

— Access to resources, debugger, console, etc.

Complete plan 0
Check software licenses ©
Get RFPs for new server 0

Purchase backup server

< m @O

ORACLE
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Testing, Debugging and Deploying

TESting and Debugging With AndrOid StUdiO B 192.168.37.175/ords/f2p=100.L. =2

Customers

Get the Android SDK or Android Studio
Includes Eclipse + ADT plug-in orders

Reports

Includes Android Emulator e

Use Android Virtual Device Manager

Create virtual devices using different
screen sizes, DPl and Android OS

versions

% FullSite 3¢ Logout

ORACLE
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Testing, Debugging and Deploying
Deploying Mobile Apps

* Mobile Apps are accessed through web browser on device

* In-house applications

— Deploy to APEX instance in the company
internal network

— Access from outside the network via VPN

(

* Public-facing applications

— Deploy on APEX instance that is accessible
from the Internet

— Deploy to public-facing site or Cloud Services

ORACLE

I
(
Lo
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Testing, Debugging and Deploying

Add to Home Screen

* Users open Mobile Web Apps by opening
a URL in the Web browser of their device

* App specific URLs can be made available through
mobile dashboards, portals, or communicated
through email

* Apps that are frequently used can be bookmarked

* For easy and quick access to mobile Apps, use
Add-To-Home-Screen function to place icon
on the home screen of your device

ORACLE

Copyright © 2016, Oracle and/orits affiliates. All rights

reserved. | Confidential —Oracle Internal/Restricted/Highly Restricted

42



Testing, Debugging and Deploying
Deploying Hybrid Apps using Cordova / PhoneGap m
-,

* Set of device APIs that allow access to native device -
functions from JavaScript

* Combined with a Ul framework like jQuery Mobile this allows a
smartphone app to be developed with just HTML, CSS, and JavaScript

* JavaScript APIs consistent across multiple device platforms thus apps are
portable to other device platforms with minimal to no changes

* Apps made available for installation from platform specific app store
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Demo
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