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How do you start?

• Phase 1: Identify a missing feature

• Phase 2: Find a solution
• Phase 3: Initial draft

• Phase 4: Integrate into APEX

• Phase 5: APEX Plug-in 
UC Standards & Best Practices

• Phase 6: Sample app & Documentation



Phase 1
Identify a 
missing feature

PDF manipulation in APEX
•Annotate
• Insert 
•Edit
•Measure
• Forms
• Layers
•Measurements
•Digital Signatures
• Safe back to DB



Phase 2
Find a solution

JavaScript libraries
•PDF-LIB
•PDFKit
•PSPDFKIT
•PDFjs
•PDFTron (Apryse)



Phase 3
Initial draft

Validate your solution
•Works in plain HTML
•Test base functionality
•Does it work as 

expected?
•Additional functionality
•Need REST API

• Supported & Maintained
• License Fee



Plain HTML
Files



Plain HTML 
index.html



Most important parts in index.html

JS library code



Most important parts in index.html

Styling



Most important parts in index.html

Necessary HTML



Most important parts in index.html

Custom code



styles.css



script.js



Plain HTML
Result



Phase 4
Integrate into 
APEX

Backwards compatibility
•Develop in oldest APEX 

version – we chose 
19.2 

HTML → APEX → Plug-in



Why create an 
APEX plug-in?

•Extend an APEX 
application with custom 
functionality
•Helper functions for plug-

in
•Highly customizable
• Feels like native APEX
•Reusable



Types of plug-ins

Item Dynamic 
Action Region Process

Authorization 
Scheme type

Authentication 
Scheme type

REST Data 
Source

Template 
Component (*)

(*) New in APEX 23.1



Integrate into 
APEX

HTML → APEX → Plug-in
1. Create Application
2. Create Plug-in
3. Upload files
4. Implement on page



Create APEX Application



Create Plug-in



Create Plug-in



Create Plug-in



Create Plug-in



Create Plug-in: Give your plug-in a name and 
type



Create Plug-in: Give your plug-in a name and 
type



Create Plug-in



Create Plug-in: upload necessary files



Create Plug-in: upload necessary files



Create Plug-in: Reference files



Implement on Page



Implement on Page



Implement on Page



Core Concepts: Region Plug-in

• Attributes
• Standard & Custom

• Callbacks
• Render
• Ajax

• Events



Core Concepts: Region Plug-in

• Attributes
• Standard & Custom

• Callbacks
• Render
• Ajax

• Events



Attributes: Standard

• Source
• Read only
• …



Attributes: Standard

• Source
• Read only
• …



Attributes: Custom



Attributes: Custom



Core Concepts: Region Plug-in

• Attributes
• Standard & Custom

• Callbacks
• Render
• Ajax

• Events



Callbacks



Callbacks



Callbacks



Callbacks



Callbacks



Callbacks



Callbacks



Callbacks



Callbacks



Callback: Render function



Callback: Render function



Render function

Send HTML to frontend



Render function

Send necessary 
config/attributes to 
frontend



Render function

Reference function in JavaScript file



JavaScript onLoad code

• Executed via the render function on page load
• Links backend → frontend

• Set configurations for the JavaScript library
• Communicate with APEX
• Fetch data, if needed



Modifying our JavaScript 'script.js' file



Modifying our JavaScript 'script.js' file

Namespace to group
our plug-in code



Modifying our JavaScript 'script.js' file

Reference the lib folder we 
uploaded in plug-in files



View the result



View the result: where is the PDF?



Core Concepts: Region Plug-in

• Attributes
• Standard & Custom

• Callbacks
• Render
• Ajax

• Events



Calling the AJAX function in JS



Callback: AJAX



Result

  



Phase 5
UC Standards & 
Best Practices

• Easy to use 
(well documented and tested, 
integrated with APEX)
• Use APEX components and meta-

data
• Carefully plan attributes usage
• Add extensions for APEX 

developers for PL/SQL and JS
• Fight the temptation „I will fix it

later”
• Handle errors before

implementing desired
functionality
• Add debugging from day 1



• Checkbox type

• Unlimited slots* 

• Ideal for boolean settings

• Ideal for attribute conditions

CUSTOM ATTRIBUTES LIMITS / 
SETTINGS



CUSTOM ATTRIBUTES LIMITS / 
SETTINGS

• Override application scope attributes

• Hide and show other page level
attributes



CUSTOM ATTRIBUTES LIMITS / 
SETTINGS

• APEX Office Edit settings:
• Enable developer to easily restrict

what document types can be 
created or loaded

• Commonly used settings are 
exposed for a developer convenient.



CUSTOM ATTRIBUTES LIMITS /
SETTINGS

• Rich Text Editor Pro settings:
• Possibility to override REST URL for 

image handling per component
• Enable a developer what 3rd party 

plug-in are enabled



• Flexible

• Unlimited slots*

• Prototype experimental features 
which can became new attribute

• Plug-in configuration based on APEX 
Session State

CUSTOM ATTRIBUTES LIMITS /
INITIALIZATION PL/SQL 
CODE



• Check what you have by default

• Standard attributes – enable native 
component attributes

• Enable JavaScript Initialization Code
• Unlimited configuration on JS level
• Must be evaluated in plug-in JS
• Handle JavaScript errors made by a 

developer

KNOW APEX CAPABILITES / 
STANDARD ATTRIBUTES



• Plug-in PL/SQL code in package

• Variables in package specification

• Variables are available within
transaction for plug-in render or ajax

• Execute dynamic PL/SQL code
using APEX_EXEC

CUSTOM ATTRIBUTES LIMITS / 
INITIALIZATION PL/SQL 
CODE



KNOW APEX CAPABILITIES /
DATA FOR PL/SQL

• Use APEX_PLUGIN_UTIL to debug
plug-in 



KNOW APEX CAPABILITIES / 
EVERYTHING YOU NEED
IS IN

• Fetch an application data in plug-in 
render, ajax and other integration
procedures



UC BEST PRACTICIES / 
Use Global variables

• Use for plug-in integration procedures

• Global variables are valid within 
transaction

• Benefits
• Have access to the plug-in data 

whenever needed
• Inferior procedures and functions 

require less parameters in 
specification to preserve the context



• Reference data passed from frontend

• Reference attribute options values

• Reference APEX data stored in tables, 
for example value „Yes”

• Benfits:
• Impossible to make typos
• All important literals in one place

UC BEST PRACTICIES / 
Use constants



Wrapped procedure

Only „others” exception handler

• Wrap procedures

• APEX_ERROR handles error in top 
level wrapper

UC BEST PRACTICIES / 
PL/SQL ERROR 
HANDLING



• Provide message to end-user based
on raised exception code

• All error codes not registered should
provide generic message for not 
handled error

UC BEST PRACTICIES / 
PL/SQL error handling



• Register plug-in exceptions

• Use „raise_application_error” to 
raise plug-in registered errors

• „true” preserves previous errors

UC BEST PRACTICIES / 
PL/SQL ERROR 
HANDLING



UC BEST PRACTICIES / 

JS error handling

• Use throw new Error(’Error message’)
• Use try() catch(error) clause and populate an error to main handler
• Unhandled errors cause APEX toolbar icon to flash red
• Take advantage of LOG LEVEL to narrow amount of messages
• Consider handling errors on three levels:

• PL/SQL render procedure
• Plug-in initialization code and functions (methods)
• Plug-in async functions à events, AJAX requests, promises



• Use JS wrapper for async functions

• Use function binding to keep context
of the plug-in JS

• Log information about initial error

UC BEST PRACTICIES / 
WRAP ASYNC FUNCTIONS



Phase 6
Sample App &
Documentation

Sample Application
• Implementation examples
• Easy to reuse
• Explanation

Documentation
• About
• Getting Started
• Different Attributes
• Database Objects
• Known Issues







RTE Editor Pro
More than just 
1 plug-in!



3 plug-ins
- item
- dynamic action
- process

2 apps

REST API



Item Plug-in 
(supports extra plug-ins)



Dynamic Action Plug-in



Process Plug-in



Item plug-in exposes dynamic actions



Q&A

Twitter: @dgielis 
Blog: dgielis.com
Email: dgielis@united-codes.com

Twitter: @united_codes
Website: www.united-codes.com

Plug-ins Pro
https://www.plug-ins-pro.com 

https://www.plug-ins-pro.com/



