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Introduction 
While RPG Open Access is nothing new, there is still some confusion in the IBM i community as 

to what it is and how it is used. Additionally, there has also been much talk lately about Open 

Access metadata and how it should be leveraged with regard to RPG application modernization.   

In this article, I’ll explain what Rational Open Access for RPG is all about, clarify what metadata 

is and cover how metadata is related to Open Access.  Then, I’ll explain how Profound Logic 

stores metadata in the Profound UI Rich Display files, and why we think it’s the best solution for 

storing metadata. 

What is Rational Open Access? 
Rational Open Access for RPG (or “RPG OA” for short) is a feature of the ILE RPG programming 

language on IBM i 6.1 or higher. It is provided by IBM, and was first available in 2010.  RPG OA 

makes it possible to attach a “handler” to an RPG F-spec, so that when you use RPG’s file 

opcodes (EXFMT, READ, WRITE, UPDATE, etc) it will allow the “handler” to take control and 

handle the output.    

In the example in Figure 1, the RPG program uses the EXFMT opcode to display a screen.   

Without the HANDLER keyword, the RPG compiler would generate code that calls a routine in 

the operating system which outputs a 5250 display.  But since I added HANDLER, the routine I 

specified will be called instead (a subprocedure named MYPROC in a service program named 

MYHANDLER). 

That subprocedure can then use any technique it wants to handle the EXFMT code.  The code 

in the handler could, for example, write output to a Web page, a Web service, or even a mobile 

device. 

 

Figure 1:  Simple example of using Open Access 

 

With RPG OA, you can attach handlers to any type of file, including display files, disk files and 

printer files. 

At Profound Logic, we’ve developed a handler for creating Web or Mobile GUI display files.  Our 

RPG OA handler interfaces with our JavaScript framework to provide a Rich Display File that can 

be viewed in a Web browser or a mobile application.  Our handler is in a subprocedure named 

HANDLER in a service program named PROFOUNDUI, and is shown in Figure 2.  
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Figure 2: Using the Profound UI handler.  

 

With an existing RPG program, the F-spec is the only line of code you need to change.  Once 

you’ve added the HANDLER keyword, all of your file operations on that file go through the 

handler, so the remainder of the RPG code will work exactly as it always has, even though the 

PROFOUNDUI handler is now writing a beautiful GUI screen for the user to work with. 

That’s all RPG OA does:  It adds the handler keyword to the RPG language, letting you replace 

traditional I/O with a handler.   From the user’s perspective it’s extremely simple.  There’s 

nothing to learn except one new keyword on the F-spec. 

What is Open Access Metadata? 
Metadata is the data that the code inside the handler needs to do its job.  To illustrate this, 

consider the DDS code in Figure 3 that was taken from a traditional display file. 

 

 
Figure 3: DDS Snippet Taken from a Traditional Display File 

 

In Figure 3, the RPG file I/O will put fields named *IN30 and PPRICE into a record.  When that 

record is written to the display file, these fields will be written to the display file. How does the 

display file know it should use the Y keyboard shift?  Or the J edit code?  And how does it know 

whether the PR or UL display attribute should be applied to the PPRICE field?   It knows that 

from the DDS keywords, of course!  But these DDS keywords are not part of the data that is 

passed from the RPG program to the handler.  Instead, they are stored in the green screen 

display file, itself.  In a traditional green screen display file, the DDS keywords are the 

“metadata”, the data that the 5250 output routines in the operating system use to understand 

how to interpret the information provided in the record buffer in order to produce a display. 

In a modern rich display, we cannot simply use the DDS keywords such as DSPATR, EDTCDE, 

keyboard shifts, and so forth.  If we did that, our rich displays would be limited to the same 

features as the legacy 5250 displays are.  So we need a more powerful method of storing our 

metadata; a method that we can extend to add new GUI features without waiting for IBM to 

add DDS keywords. 



Storing Metadata the Profound UI Way  5 

How Do Profound UI’s Rich Display Files Store Metadata? 
When designing Profound UI, our team considered several different approaches to storing 

metadata, such as the following: 

• Use the existing green screen DDS keywords 

• Store metadata in a separate physical file 

• Store metadata in a separate stream file 

• Find a way to embed our own metadata inside the display file object itself. 

The first option was easy to eliminate.  If we used the green screen keywords, we could still 

dress the data up nicely in a GUI interface but we wouldn’t be able to support any features 

aside from the ones that the green screen displays use, which makes it impossible to create 

truly modern applications. 

The 2nd and 3rd options would work, but they create some big problems!  Our customers need 

to have a display file object on disk for the external definition on their F-spec to work. If we 

store our metadata in a separate file (external to the display file itself) we’d need some way to 

correlate the two files, which could get ugly.  For example, each time you used something like 

MOVOBJ or CRTDUPOBJ to make a copy of a display file, you’d also need to copy the metadata 

file at the same time.   If you perform backups/restores, you’d have to be careful to 

backup/restore the files at the same time.  If you used high availability software, you would 

have to synchronize these objects together as if they were one object.  Perhaps worst of all, if 

you use change management software, you would need to understand the relationship between 

the files and know that these files are tracked together, deployed together, and so on.  This 

would require significant customization or setup in your change management package, and may 

be difficult to maintain.  Not to mention that opening and reading two files (both a PF or IFS 

stream file, and the required display file) would not perform as well as having only one file (the 

display file) to open and read. 

These problems are what led us to the 4th option:  Saving our own metadata inside the display 

file object itself.  We do that by using two important technologies: 

1. IBM’s HTML DDS keyword.   This is a keyword that IBM added to DDS quite a long time 

ago to support software, like ours, that includes Web data inside the display file itself.  It 

is a perfect fit!  Despite the name of the keyword being “HTML”, you can use this 

keyword to store any string of data you like.  With this, we can store unlimited amounts 

of metadata inside the display file object itself. 

 

2. JavaScript Object Notation (JSON).  JavaScript is the native programming language of 

the Web browser, and is the most widely used programming language in the world 

today.  JSON is JavaScript’s native format for storing objects, data structures, and 

arrays.  It has similar capabilities to XML, but is more compact, and is natively 

understood by the Web browser. 
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When you design a screen with Profound UI’s Rich Display designer, all of the screen data is 

stored in JSON format.   That’s no surprise, since the Rich Display designer is written in 

JavaScript, so that’s simply the “natural” way for it to keep track of data.    When you save your 

work, the work is written to a DDS display file, and the JSON data is embedded in the HTML 

keywords.   

With this design, all of your screen data – including the display file record format required by 

RPG and open access, and the metadata that’s required to create a GUI display - is stored in 

one place. 

The resulting DDS code looks like this: 

Figure 4:  A Simple Example of a Profound UI Display File with Metadata 

 

I realize that the code in Figure 4 looks complicated and is hard to read. But in a Rich Display 

environment, you won’t edit the source code in the DDS file.  Instead, you would use the 

Profound UI Rich Display designer, which is a WYSIWYG screen designer that’s very simple to 

use and makes the above code easy to understand.  The metadata you see above is not 

something you’d normally work with directly, because it’s intended to be used by the handler. 

In this format, we can store metadata about indicator 30 protecting the field when on, or 

underlining the field when off (as in the original example shown in Figure 3). But we aren’t 

limited to those features, either!  We can also store oodles of other bits of information about it, 

including GUI attributes that aren’t normally stored in DDS such as a drop down box, a check 
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box, or an image of a product.  We can also use a named indicator instead of a numbered one 

if we want. 

For example, it’s commonplace in modern applications for date fields to have a “date picker”, a 

little GUI device that lets you choose the date from a calendar, as is shown in Figure 5.  

 

 
Figure 5: Example of a Date Picker 

 

IBM does not provide a modern date picker capability, so there’s no DATEPICKER DDS keyword, 

but Profound UI is able to provide one by specifying it in the metadata, an example of this can 

be found in Figure 6.  

 

Figure 6: Example metadata for a date picker 

 

Since the metadata is stored inside the display file object, there’s absolutely no problem with 

copying, moving, propagating, or promoting the object.  It’s all self-contained into one object, 

exactly as the traditional green screen version was.  And it works perfectly with change 

management software, for that reason! 
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It’s also efficient.   Because the data is all stored in one object, there’s only one object to open, 

which improves performance.   Since the data is stored in the native language of a Web 

browser, no conversions or interpreting of the data is needed, we can send it as-is to the 

browser, and our JavaScript framework can easily manipulate it to build a rich, powerful GUI 

display. 

Conclusion 
As you can see in this article, there are several reasons why storing metadata inside the display 

file is preferable to storing within the physical file. As of now, Profound UI is the only RPG 

application modernization solution that does this. We chose this path because, as I illustrated, 

storing metadata in physical files or IFS stream files is more difficult to manage and not as 

efficient to work with.   

We truly believe that the Profound UI format is the best, and after giving it a try I believe you’ll 

feel the same way too! 
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