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Abstract
I have always been intrigued with how RPG can create 

modern looking applications – in particular, Internet 
browser based applications. Along with that I have found 
there is an art of sorts in getting RPG to talk with the 
browser and finding the right tools to use in doing that. 
This sessions describes the journey I took in my most 
recent open source solution titled “OpenRPGUI” (aka 
RPG User Interface). I will walk through the motions I 
took to discover what tools are available and how I put 
them together to create an easy to use framework (free 
and open source!!). Many things will be discussed 
including how to setup a simple Apache configuration, 
talk about the high-level concept of communicating 
with the browser, and how messages are passed back 
and forth.



• UI is in a state of flux and it will most definitely change from year to year.

• Considerations: 
• - What is required to be downloaded to the client.
• - What platforms/browsers support it.
• - New technologies survive based on popularity.

• Processing is moving back into “the cloud” (i.e. back onto the server).

The State Of The UI 



What We Have
Programming On IBM i

- RPG - Modular language with simple syntax

- Second to none integration with DB and operating system

- Very low maintenance DB

- Debug jobs on the server in real-time, one line at a time (i.e. STRSRVJOB and Service Entry 
Points).  Try to do that with Java - the most popular language in the world.

- Environment controlling mechanism (i.e. Library Lists)

- Extensive Process/Job control (WRKACTJOB)

- Call stacks (great for a program reuse as a called program doesn't know or care who called it, it 
just receives in data and passes back data)

- Wait based technologies to alleviate polling which saves on system resources (i.e. data queues, 
job queues)

- Robust command line interface that you can ALWAYS count on for doing nearly EVERYTHING. 



What We Lack
- A modern User Interface that has 
simplicity in development, deployment, 
and is similar to traditional DSPF 
approach where we can configure a 
screen and subsequently “talk” to it.

- Easy to pull from, and extensive, open 
source repositories.

- An “IBM i App Store”

- Ability for new people to be exposed to 
the IBM i and RPG.  

What if you could... 
                  ...lease an IBM i in the cloud?
... www.iDevCloud.com



• OpenRPGUI (Open RPG User Interface) aims to address the point of not having a 
good way to convey a modern looking interface from the RPG language.

• - Open source (LGPL) - free as in beer and in liberty.
• - Hosted on the worlds most prominent open source site – www.SourceForge.net which 

facilitates a source repository, user forum, developer forum, MediaWiki for documentation, 
place to log bugs, place to log feature requests.

• - Marketed through the YiPs (COMMON), article writing, and news updates.
• - Aims to re-use all of the great features of the RPG+DB2+IBMi programming stack 

(stateful jobs, library lists, etc).
     - Aims to build a UI abstraction layer so you aren't tied to a particular UI technology that 

may die in the future.
• - ExtJS is currently the main UI technology being implemented.
• - Uses JSON *SRVPGM from Mihael Schmidt of www.RPGNextGen.com

OpenRPGUI Home Page: 

    www.OpenRPGUI.com
         ... articles, downloads, updates, support.

Enter OpenRPGUI



ExtJS is the current UI implementation of OpenRPGUI.  ExtJS is a 
cross-browser JavaScript library for building rich internet 
applications. 

                                                          
                                                              Download: www.ExtJS.com



Why ExtJS?
Pros
- Provides rich and configurable UI components
- Focuses on configuration out-of-the-box so you don't have to write your own HTML, 

JavaScript* or CSS.
- Screen Designer (this is still something that needs more)
- ExtJS offers a variety of paid support options - a must for high profile sites.
- Extensive formal documentation and community supplied examples.
- Most popular HTML+CSS+Javascript framework.  Stands a high chance of sticking 

around.  Lots of online help and code.
- **Has dual license (Open source and Commercial version).

Cons
- **Has dual license (Open source and Commercial version).
- Initial download of ExtJS can take awhile on slower connections (i.e. 300k to 400k)
- Doesn’t work on all handheld devices (i.e. Blackberry)

* If you want features that go significantly outside of the framework then custom Javascript can be a reality.
** Some view the dual license as a pro and others as a con.



Defining an ExtJS Panel

1 – User goes to a static document URL 
like http://company.com/dspf/
custmaint.html.  File custmaint.html is 
downloaded to the browser along with 
any references to other resources (i.e. 
the ExtJS files).   

2 – The browser executes the ExtJS 
javascript and discovers an initial panel to 
display and subsequently renders it. 

In this scenario the pnl1 definition is set 
to ‘hidden: false’ so it will be displayed.

Note the reference to btnHandler and 
submitForms.

ExtJS Panel definition syntax

http://red.rpg-xml.com/oru11/dspf/custmaint.html
http://red.rpg-xml.com/oru11/dspf/custmaint.html
http://red.rpg-xml.com/oru11/dspf/custmaint.html
http://red.rpg-xml.com/oru11/dspf/custmaint.html


Processing a button
Function btnHandler is very generic in nature so it can handle all 
button interactions.  The button parm was passed into btnHandler 
and that is what we use to access the submitForms config option 
that is passed into getFormVars().

When the communication 
with the server is 
successful it will then go to 
the success config option 
and invoke the code in 
there.

Ext.util.JSON.decode is 
taking the JSON response 
and converting it into a 
Javascript object.  Similar 
to taking an RPG string and 
applying it to an RPG data 
structure.



What is JSON?
JSON = JavaScript Object Notation (www.JSON.org)

- Lightweight data-interchange format.

- It is easy for humans to read and write. 

- It is easy for machines to parse and generate.

JSON Response From Server



How uiactn works (Javascript side)

Function uiActn is invoked from btnHandler and dynamically 
iterates through the JSON response and determines what actions it 
needs to take against the current UI (user interface).  In the below 
case the server said to hide pnl1 and to show pnl2.

JSON Response Javascript for uiActn



How uiactn works (Javascript side)

...continued
Function uiActn also can “set” a value of a field.  In this case it will set 
the field named msg to blanks.

JSON Response

Javascript for uiActn



RPG ORUINTRO
The general flow behind each interaction with 
the ORUINTRO RPG program is as follows:

1 - Apache invokes ORUINTRO the same as if 
it was called from the command line.

2 - A sub routine named initpgm is invoked 
which reads in the request and obtains the 
action that is to be taken.

3 - There is a big select statement that checks 
the action and subsequently invokes a same 
named locally defined sub procedure.

4 - The btnNxtPnl1 sub procedure is where 
you put your DB2 table access, business logic, 
and controller logic.

5 - The last thing performed is the endpgm 
sub routine.  This will send the JSON request 
back down to the client.  More on JSON in a 
few slides!



RPG initpgm
The initpgm sub routine does many things including creating the two 
“JSON objects” and reading in the content from the browser.

gJRsp was created to hold the entire JSON response that will be sent 
back down to the browser.  We initialize it here because we will 
incrementally be adding to it throughout the invocation of this program.

gJuiActnArr was created to hold the various user interface actions we 
wish to relay back down to the browser.

gIn.stdIn holds the entire request that was sent up from the browser.

gIn.action is occupied by calling the http_getCgiVal to retrieve the 
action currently residing in gIn.stdIn.



RPG btnNxtPnl1 and uiActn
The btnNxtPnl1 sub procedure tells the user interface to 
hide pnl1 and show pnl2 using the uiActn locally defined 
sub procedure.  The uiActn sub procedure simply adds a 
new entry into the gJuiActnArr JSON “object”.  Basically 
saves three lines of code each time - an ease of use sub 
procedure.



RPG endpgm
The last thing that runs on the RPG side is the endpgm sub 
routine.  It occupies the generic msg JSON variable with the 
contents of RPG variable gMsgTxt.  

It places the gJuiActnArr array into gJRsp with name 
uiactn.

Then the response is sent back to the browser by first 
sending the Content-Type followed by two line feeds (an 
HTTP “rule”).

And finally we clean up by invoking json_dispose().



pnl2 displayed
Panel 2 (pnl2) is now shown and 
Panel 1 (pnl1) is hidden.  

Here we see the btnNxtPnl2 RPG sub 
procedure that will process the NEXT 
button from pnl2.

If the user selects the NEXT button it 
will hide pnl2, show pnl3 and set 
pnl3’s form field values, using 
json_putString and json_putInt, so 
that it will be pre-filled with 
information.  

This would be similar to displaying a 
record from your database onto a 
green screen.



pnl3 displayed
Panel 3 (pnl3) is now shown and Panel 2 (pnl2) 
is hidden.  

Here we see the btnStayPnl3 RPG sub 
procedure.  If the user presses the STAY button, 
then this sub procedure will check to see if the 
CRDCD is ‘Horrible’ and if so will set the gMsgTxt 
to convey a message.



Required Objects

OpenRPGUI is very lightweight in nature.  
Below is a listing of the objects in the ORU11 library that are required for runtime.  This is 

as-of OpenRPGUI v1.2   

Object      Type      Library     Attribute   Text                      

ORUINTRO    *PGM      ORU12       RPGLE        

HTTP        *SRVPGM   ORU12       RPGLE                                 

JSON        *SRVPGM   ORU12                    

 



Apache Config
The following shows how Apache is configured for the OpenRPGUI installation.  The 

Directory directives allow for both static content and program calls.

Listen *:81

DocumentRoot /www/oru12/htdocs

ScriptAliasMatch ^/oruweb12/(.*) /qsys.lib/oru12.lib/$1.pgm

<Directory /www/oru12/htdocs>

  order allow,deny

  allow from all

</Directory>

<Directory /qsys.lib/oru12.lib>

  allow from all

  order allow,deny

  options +ExecCGI

</Directory>



Current Needs

OpenRPGUI is a community project that exists solely based on donated time and code.  So 
far we have three contributors: Aaron Bartell, Rory Hewitt, and Mihael Schmidt.  If 
you would like to help with OpenRPGUI then please head over the Feature Request 
page to see if you can fulfill any of the needs, or add your own idea/need.

Feature Request URL link: http://OpenRPGUI.com/support

Highest need right now: Post example code of your successes on sourceforge.  
Examples don’t have to be big, they can show how to do a simple task.

Convert physical file data structure and contents to JSON.  This requires calling 
system API’s to decipher what a particular DB2 table layout is and subsequently “parse” 
the received in data structure pointer into a JSON string based on the meta-data 
received back from the system API’s.

http://OpenRPGUI.com/support.html
http://OpenRPGUI.com/support.html


Aaron Bartell 
aaronbartell@mowyourlawn.com
lead developer of RPG-XML Suite (www.rpg-xml.com)‏

and owner of www.MowYourLawn.com 
and check out his latest effort at www.SoftwareSavesLives.com

We have reached the end!

.com/aaronbartell
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