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Consultingwerk Application Modernization Solutions

▪ Independent IT consulting organization

▪ Focusing on OpenEdge and related technology

▪ Located in Cologne, Germany, subsidiaries in UK, USA and Romania

▪ Customers in Europe, North America, Australia and South Africa

▪ Vendor of developer tools and consulting services

▪ Specialized in GUI for .NET, Angular, OO, Software Architecture, 

Application Integration

▪ Experts in OpenEdge Application Modernization
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SmartComponent Library

▪ The tool to improve developer productivity

▪ Full stack modernization framework for OpenEdge – focusing on strong 

architectural foundation

▪ Backend as future-proof home for business logic 

▪ Relational and object-relational (ORM)

▪ RESTful out of the box

▪ Multiple user interface options: Desktop, Web and Mobile

▪ Application Framework: Authentication, Localization, Menu, Workflows, …

▪ Integration with existing OpenEdge applications and frameworks
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An urgent reminder!

▪ OpenEdge 11.7 has retired 9 days ago!

▪ Windows 10 will retire October 25th 2025

▪ Windows 12 expected around that time

▪ No security fixes for OpenEdge 11.7 after April 1st

▪ No bug fixes for OpenEdge 11.7 after April 1st

▪ No new platform certification after April 1st

▪ No formal Windows 12 support for OpenEdge 11.7

▪ …
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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CEF

▪ Chromium 

▪ Based on open-source code base of the Google Chrome Web Browser

▪ Embedded 

▪ Browser component to be embedded into your application

▪ Framework

▪ Allows developing our own web browser application

▪ But not an independent web browser application

7
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CefSharp

▪ Chromium Embedded Framework (CEF)

▪ Open-source project, launched in 2009

▪ BSD license

▪ CefSharp is a popular open-source project embedding CEF into .NET 

applications

▪ Based on Google‘s open-source Chromium, the foundation of Chrome

▪ CEF is developed in C++; CefSharp is developed in C#

▪ WinForms and WPF Web Browser Control

▪ OpenEdge GUI application can use the WinForms Control

8
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Web Browser market share 2023

▪ Source: Statcounter
▪ https://en.wikipedia.org/wiki/

Usage_share_of_web_browsers

9
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CefSharp

▪ CEF/CefSharp defacto standard to embed web browser into 

applications

▪ Used in applications and games such as: Adobe Autodesk, Amazon, 

Battle.net, Bitdefender, BlueStacks, Evernote, Facebook Messenger, 

GTA Online, Kaspersky, Intel League of Legends, MATLAB, Power BI, 

QuarkXPress, Second Life, Solidworks, Spotify, Steam, Unity3D, 

Unreal Engine etc.

10
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Embedded Browser

11

▪ C++ and C# DLL‘s in 

application folder

▪ Browser Sub-Process in 

application folder

▪ No dependencies on 

existing Google Chrome 

installation

▪ Only dependencies are 

Visual C++ Runtime and 

.NET Framework
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Benefits of an embedded web browser

▪ Close integration with your own application possible (as demoed later 

in this presentation)

▪ Modern Web Browser

▪ Release Upgrades under your own control

▪ No dependency on the end user

▪ Delay browser updates when required

▪ No surprises through sudden introduction of Secure-Cookie requirements

▪ No surprises through sudden revocation of SSL root certificates

▪ Test of the own web application with new web browser release prior to rollout 

of updated embedded web browser component

12
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Full control on web browser cache

▪ Web browser cache of importance for application performance

▪ Web developer to tester: “have you emptied the browser cache?” –

“have you really emptied the browser cache completely?” – “open the 

browser debugger tools and right click the refresh button!”

▪ CefSharp config controls the cache folder

▪ Can be emptied when needed programmatically, e.g. when the web 

application is updated

▪ CefSharp can avoid cache on

disk completely

13
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Stable versions available briefly after Google Chrome

▪ As per 19.03.2025 CefSharp Builds:

▪ Chrome Version 134.0 was released

on March 4th 2025

14
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Download CefSharp

▪ Source-code via git clone of https://github.com/cefsharp/CefSharp

▪ Binaries https://www.nuget.org/packages/CefSharp.WinForms/

▪ We‘re using the source-code – debugging sample application helpful 

for understanding usage of web browser control

▪ Contains sample application as reference

▪ For integration into OpenEdge we have developed our own Support 

.NET Assembly

▪ for Event-Synchronization out of background threads

▪ Settings wrapper, etc.
15

https://github.com/cefsharp/CefSharp
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Visual Studio

▪ CefSharp Solution

▪ Pretty uncomplicated to build! 

Even in the Visual Studio 

Community Edition

▪ Projects must be built separately 

for 64- or 32-bit runtime 

(prowin.exe or prowin32.exe), 

separate set of DLL‘s

16
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Thread-synchronization of Events (WinForms Control)

17
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Additional CefSharp features

▪ Integration with Google Chrome Website Debugger Console

▪ Browser Log Console

▪ Tracing of http-Requests

▪ Debugging of JavaScript Code

▪ Head-less Browsing support, usage of the browser without user 

interface

▪ Used as foundation of unit-test frameworks for websites

▪ Free choice of the „User-Agent“ (browser identification)

▪ Typical controls such as Back-Button, address bar are not part of 

CefSharp and need to be implemented as part of the application
18
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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WebView

▪ Classic WebView: Active X Control or .NET Control based on Internet 

Explorer

▪ Commonly used in OpenEdge applications, also to view PDF files

▪ No support for modern web applications

▪ Version dependent on installed Internet Explorer 

▪ Retired, certainly since the release of Microsoft Edge

20
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WebView2 

▪ Based on Google‘s Chromium like Microsoft Edge

▪ Similar integration features as CefSharp

▪ Seems a bit simpler in usage …

▪ No web-site Debugger available, just a browser console

▪ Not wide-spread, WebView2 .NET available since mid January ´21, C++ 

component (not usable in OpenEdge) since end of October ´20

▪ No embedded engine, installed as OS component

▪ Dependency on OS installed Edge Browser is a pro and a con

▪ No control on browser-version

21
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WebView2

▪ Limitations in 

▪ Launching JavaScript code from the host application

▪ DOM manipulation from the host application (change HTML without page 

reload)

▪ https://github.com/ChromiumDotNet/WebView2.DevTools.Dom

▪ Currently trying adoption of this SDK with another customer – has some 

challenges

22

https://github.com/ChromiumDotNet/WebView2.DevTools.Dom
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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Usage of CefSharp

▪ Initialization using 

CefSettings class

24



Übersicht

© 2025 Consultingwerk Application Modernization Solutions Ltd. All rights reserved.

Code-Sample

25
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Demo

▪ DHL tracking with passing of parcel tracking ID

▪ PDF Viewer 

26



Übersicht

© 2025 Consultingwerk Application Modernization Solutions Ltd. All rights reserved.

Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication
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Hybrid application architecture

▪ Assumption ABL application migrated to modern web application

▪ Angular

▪ Vue

▪ React

▪ …

▪ PASOE backend for web application

▪ ABL application may be fat client (with DB) or thin client (with 

AppServer) or mixed

28
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Architecture Integration in Fat Client OpenEdge GUI

29

OpenEdge GUI Client                                                                                    CefSharp Control

R-code

OpenEdge AppServer

(PASOE) 

or classic WebSpeed

R-code

DB Connect

DB Connect

http
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Architecture Integration in Thin Client OpenEdge GUI

30

OpenEdge GUI Client                                                                                    CefSharp Control

R-code

OpenEdge AppServer (PASOE) 

R-code

DB Connect

httpAppServer request via http
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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Demo

▪ Embedding Angular Web Application in OpenEdge Desktop

▪ Toolbar integration

▪ Toolbar in Angular application replaced by Toolbar in Desktop 

▪ Toolbar state synchronized

32
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Navigation within an Angular SPA

▪ Modern web applications typically single page web application

▪ Navigation between application screens via Router component

▪ Navigation typically performed via JavaScript functionality within the 

SPA

▪ Screen layout and client-side code (JavaScript/TypeScript) either 

already loaded in browser or load on demand

▪ Screens can also be addressed via URL

▪ http://localhost:3000/#/(view:user-maintenance)

33
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Hash Based Routing

▪ # character in URL typically used for anchors in (long) web pages, e.g.: 

https://en.wikipedia.org/wiki/OpenEdge#History

▪ Supports navigation within web page via URL – without reload

▪ Router components of SPA frameworks use this behavior to address 

application screens (routes) via anchor

▪ Anchor not part of the HTML page

34
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Hash based routing

▪ Navigation from 

http://localhost:3000/#/(view:user-maintenance)

to

http://localhost:3000/#/(view:security-token-maintenance)

▪ Navigation to screen/route without full page reload of SPA support 

prompt changing between screens, screen context may remain 

available

▪ Supports integration of Angular web screens into the menu of the 

desktop application
35

http://localhost:3000/#/(view:user-maintenance)
http://localhost:3000/#/(view:security-token-maintenance)
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Demo

▪ Demo – Navigation between Angular Forms from the desktop menu

37
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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Interaction with the SPA (Angular) 

▪ CefSharp supports bidirectional communication between the Desktop 

application and the SPA

▪ Execute JavaScript Function from the Desktop application

▪ Raise an event from the browser application and handle the event in the 

Desktop application

▪ Interaction directly through the web browser control, no need to use 

any external messaging like web-sockets or JMS

39



Übersicht

© 2025 Consultingwerk Application Modernization Solutions Ltd. All rights reserved.

Interaction with the SPA (Angular) 

▪ Use case: Replace buttons in the web application with buttons in the 

Ribbon of the Desktop application

▪ Button click event and enabling/disabling of the Buttons depending on 

the screen status

40
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Execution of JavaScript function via CefSharp

▪ Based on EvaluateScriptAsync function of the Frame object of 

CefSharp (Web pages may be framesets)

▪ e.g. 
EvaluateScriptAsync('cefsharpCall("ButtonClick", 

{

"toolbarInstanceName": “DefaultToolbar", 

"buttonName": "SaveChanges"

});') .

▪ cefsharpCall is a global JavaScript function which calls into the  

ButtonClick handler of the referenced Buttons

▪ http://cefsharp.github.io/api/55.0.0/html/M_CefSharp_IFrame_Evaluate

ScriptAsync.htm
41

http://cefsharp.github.io/api/55.0.0/html/M_CefSharp_IFrame_EvaluateScriptAsync.htm
http://cefsharp.github.io/api/55.0.0/html/M_CefSharp_IFrame_EvaluateScriptAsync.htm
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Invoking async .NET method from the ABL …

43
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Handling of JavaScript Event through CefSharp

▪ http://cefsharp.github.io/api/75.1.x/html/E_CefSharp_Wpf_ChromiumW

ebBrowser_JavascriptMessageReceived.htm
44

JavaScriptMessageReceived

EventArgs Class 

returns„Value“ as 

System.Object, e.g. as 

System.String

(ABL CHARACTER)

http://cefsharp.github.io/api/75.1.x/html/E_CefSharp_Wpf_ChromiumWebBrowser_JavascriptMessageReceived.htm
http://cefsharp.github.io/api/75.1.x/html/E_CefSharp_Wpf_ChromiumWebBrowser_JavascriptMessageReceived.htm
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Raise JavaScript Event through PostMessage

45

this.CefSharp is injected by 

CefSharp into the den JavaScript 

Window-Namespace
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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Authentication

▪ Technically the desktop application and the embedded web application 

are two separate applications

▪ From a user's point of view both applications should be seen as a 

single application

▪ Multiple authentication - first on the desktop application and then in the 

embedded web application – is disturbing

▪ Worst case, multiple authentication in the browser application, when 

CefSharp window would be closed

47
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“Single sign-on” options

▪ Web application needs to bypass its own login prompt

▪ Desktop application needs to inject authentication into requests made 

from CefSharp control

▪ Cookies (e.g. JSESSIONID cookie)

▪ Headers (via ResourceRequestHandler implementation)

▪ Authentication header (e.g. bearer, OAuth2, SAML)

48
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Sample –PASOE‘s form-based authentication

▪ Browses challenges authentication by accessing resource

▪ PASOE redirects to login form, provides JSESSIONID for login session

▪ Browser posts username/domain and password to login endpoint

▪ PASOE redirects on successful login to resource, provides 

JSESSIONID for application session, login session voided

▪ Browsers accesses resource using JSESSIONID of application 

session

49
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Sample –PASOE‘s form-based authentication

50

Browser PASOE

Resource Request http://...../web/someresource

Redirect to /static/auth/login.jsp

SetCookie: JSESSIONID=<logincookie>

POST to /static/auth/j_spring_security_check

Redirect to http://...../web/someresource

SetCookie: JSESSIONID=<applicationcookie>

Resource Request http://...../web/someresource
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Use ABL HTTP Client to perform form-based auth

51
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Use ABL HTTP Client to perform form-based auth

52
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Provide Cookie to CefSharp

53
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Use ABL HTTP Client to perform form-based auth

54

http://.../web/resource -> 

http://.../static/j_spring_security_check

http://.../webapp/web/resource -> 

http://.../webapp/static/j_spring_security_check
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Agenda

▪ CefSharp

▪ CefSharp vs. Microsoft WebView2 SDK

▪ Usage of the Web Browser Control in your application

▪ Hybrid application architecture

▪ Navigating within a SPA (Angular) 

▪ Interaction with the SPA (Angular)

▪ Authentication

▪ Integrating local web content as pretty controls
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Demo: Using CefSharp to integrate Chart Controls

▪ Free JavaScript Chart Component

▪ https://www.w3schools.com/ai/ai_chartjs.asp

▪ CefSharp integrated as Control in „regular“ .NET Form

▪ Multiple CefSharp Controls can be integrated in a single page

56

https://www.w3schools.com/ai/ai_chartjs.asp
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Demo: Using CefSharp to integrate Chart Controls

57
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Populating Chart 

▪ Complete HTML source of Chart generated by ABL code on the fly

▪ No file on disk, no file on a web server

WebBrowserExtensions:LoadHtml  

     (browserControl1:ChromiumWebBrowser, 

      cHtml, 

      "http://embeddedbrowser/":u).

58
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Demo: Use HTML components as „pretty“ menu option

59
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Demo: Use HTML components as „pretty“ menu option
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Questions

61
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