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Executive Summary  

RPG applications are usually a result of decades of development and evolution. It is often the case that 
the original code creator is no longer with the company and there is no documentation to explain the 

code logic and structure. IT managers struggle to find good RPG developers who can drill down into 
legacy code and understand it well enough in order to maintain it, introduce changes, or prepare it for 

future migration.  

iVision is an automatic RPG code documentation and visualization solution. iVision uses Object Process 
Methodology (OPM), one of the six leading systems engineering methodologies recognized by INCOSE, 

to clearly and intuitively describe and model the applicationõs RPG code, its call structure, data models, 
and algorithms. As this paper explains, iVision was built for programmers required to maintain, upgrade 

or migrate an RPG-based software system, who need not be RPG experts. Moreover, iVision requires 
only little knowledge of the RPG application on hand.  

How does iVision work? We demonstrate the working of iVision  via a case study of the fictitious RPP 
Bank.  

The RPP Bank Case  

RPP Bank is a leading bank in its region with many applications managed by its IT department. Most of 

them are modern, but the thing that worries Sam Walker, the IT director the most, is the bankõs Treasury 
system, which was built decades ago using RPG.  His main concern is that all the people who wrote this 

application already left the company. The few people who learned how to maintain the system from the 
original developers are also planning to retire or would like to be promoted. New RPG developers are no 

longer available and the on-the-job training is prohibitively expensive as it takes too many resources. Sam 
must find a way to keep the knowledge about the Treasury application.  

Sam just heard of  iVision, which provides automatic documentation and analysis tools. òWhat is there to 

lose? Letõs try itó He said to himself. 
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Running iVision RPG to Models Convertor  

Why Visual Models?  

What do you do first when you read this document: read the text or browse through the pictures?  

Most people will have clearer and faster understanding if they look at pictures and visual representations. 

This is why iVision selected visual models as the main means of documentation. Models are not regular 
pictures. They follow a formal graphical language. The advantage of a graphical language is that it is not 

just simpler to read, but it also creates a common understanding, no matter what other languages you 
know. Whether you know RPG or not, you can still understand the logic of the program by looking at the 

high level visual models.  

òSounds interesting, but my code is in RPGó, Sam said after first hearing this about iVision.. 

How to Transform RPG Code to Models?  

The transformation from RPG code to visual models is done automatically. The iVision convertor reads 

the RPG files from their original location on the iSeries and converts them to models. RPG programs are 
read in source format and tables are read in object format. 

òIf you want to transform the Treasury system, all you need to do is point the convertor to its location on 
the iSeries and then follow three steps:ó 

o On the  iSeries, the iVision convertor automatically inserts special annotation into the RPG 

programs code, which become part of the code. The annotating process enables model-driven 
design of the RPG code. Since Sam was not planning to use model-driven design, his team first 

made a copy of the code and annotated this copy.  

o Still on the iSeries, the iVision convertor reads the annotated code and parses it into XML files, 
which Samõs team transfers via FTP to the iVision server running on Windows or Linux.  

o The iVision convertor then, generates visual models describing the Treasury application. The 
convertor execution plan reads the XML file and identifies all the dependencies in the code and 

generates an initial network,, creating additional nodes where needed for programs and tables that 
do not yet have an XML representation. Finally, the convertor builds a model for each RPG 

program in the Treasury system.  

The OPCAT team explained to Sam that while building the models the convertor identifies 
relationships which may not be obvious. For example, I/ O that is called according to Format 

Name, yet iVision, identifies that the Format Name is given to  a specific table, so it marks the 
dependency accordingly. Similar cases occur where a subroutine is used from a copybook, as 

iVision identifies that source copybook for each subroutine and present it within OPS. 
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What happen s if there are missing s ource f iles ? 

At the end of this process, Samõs team could enter the models repository created 

by the iVision convertor via the Object-Process Studio and view the models that 
were created, as shown in Figure 1. Sam noticed a Programs directory, which 

includes models for all the RPG programs in the Treasury system, arranged in 
subdirectories whose structure is identical with the corresponding source RPG 

programs at the iSeries . A Tables directory includes the models of the Treasury 
systemõs tables. Two additional directories in the repository, Undefined Programs 

and Undefined Tables, were created automatically by the convertor (see Figure 1). 
As the OPCAT team explained to Sam, the conversion process assumes that all 

the dependent programs and tables were included in the input for the 
conversion. Apparently, Sam was not aware of some programs and tables that 

are needed for the operation of the Treasury application, so they were missing 
from the input. The iVision convertor identified this and built additional nodes ð 

dummy models for those missing programs and tables in the Undefined Programs 
and Undefined Tables, directories, respectively. Samõs team has reviewed the file 

names of these undefined programs and tables. When they will be found, Samõs 
team will re-run the convertor. In the meantime the models will reflect that 

those files are missing.  Error! Reference source not found. is a high-level 
architecture of the RPG conversion process. 

 

Analy zing RPG Code using iVision  

OK, so we have converted the Treasury RPG application to visual OPM models, what can we do with it 
now?  

Figure 1. Directory structure 
following RPG conversion 

Figure 2 High level architecture of iVision conversion process 
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How is this going to help my team  understand the RPG application better?  

òWhat would you like to know about the Treasury applicationó Sam was asked by the instructor.  

òWell, first we have few applications that we think of converting to Java. I want to understand which 

tables they read from and which other programs in the RPG Treasury application call those programs.ó  

For this purpose, iVision has an 

iVision browser, shown in Figure 
4, which can be accessed from 

your Internet Explorer or Firefox 
browser. The iVision browser 

provides high-level visual 
representation of the system 

structure and dependencies, which 
requires no knowledge of RPG 

whatsoever. The view can be 
inspected at various resolutions to 

focus on specific areas of the 
system. 

 

Entities shown in the iVision 
browser can be programs, tables, printer files, workstations, display files, or copybooks. Each such type of 

entity is a node in the System network, and might be assigned a different icon, as selected by the 
organization. Different icons describe undefined programs and undefined tables. Links between nodes in 

the network describe dependencies among elements. For example, a link between a program and a table is 
defined because the program includes an I/ O operation that reads, writes, or updates the table.  

òIf you wish to estimate how òinvolvedó the programs you consider changing are with the rest of the 

code, go to iVision report pageó said the instructor. òI seeó Sam said, òIt shows how many dependencies 
a program or a table has and how many other programs it depends upon. But how do I see what 

programs or tables are related to this program?ó  

òNo problem, right-click and switch to Visual Mode. Now you can see exactly all the programs and tables 

that are connected to the ones you plan to convertó. òMmmé not goodó Sam said, òThere are many 
things I would need to touch if I want to convert this application to Javaó.  

Figure 3. iVision high-level interaction graph. The links indicate callings from the 

green program in the center to other programs. 
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òBut there is a 
specific program 

I wouldnõt want 
to change. How 

would I know if 
there is a path 

between that 
ògoldó program 

and the program 
I am planning to 

convert?ó Asked 
Sam.  

òThe Interaction 
graph will show 

you this. Just 
enter the name 

of your gold 
program and you 

will immediately 
see all the paths 

in red, if any of 
them exists. Look at Figure 4.ó  

Can I also see a classification of nodes  by programs and tables?  

òYes, this is shown at the 
Categories Analysis graph. You 

can select to see any division you 
want, even according to 

categories your organization 
created, as shown in Error! 

Reference source not found..  

But w hat are 

Categories?  

Organizations using iVision often 

want to classify their programs  
according to different criteria in 

order to facilitate their 
maintenance or their analysis for 

future migration. Those 
classifications criteria are called òCategoriesó in iVision. Categories may be applied to a network node (a 

program or a table model) or to an element within a model. iVision provides an interface to define 
Categories and connect them to models or elements in the model.  

Figure 4. iVision high-level interaction graph. The links marked in red are the possible paths between the 

green entity (source) and the blue entity (the target). 

 

Figure 5 iVision Categories Analysis graph. In this case, the  tables and program are 

separated  in groups. 
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òSo, if I plan to migrate the application to Java in several phases, I would like to mark the program 
according to the phase in which they are going to be converted and make sure that I have a working 

system all the time, I can do it using Categories and iVision Categories Analysis graph, correct?ó  

òExactly. This is an example of what it was built for.ó  

What if I donõt know where to start and all I have  are some keywords?  

òI want to convert the currency conversion and use a Web service for that, but I have no idea where to 
look for the currency conversion process. What should I do?ó Asked Sam. 

Indeed, when planning maintenance or even conversion to other language it is often hard to find what 

you are looking for in a code that was written many years ago. To assist in this process, iVision provides 
text mining capabilities, which works on both the code and the comments.  

You can look for any term or phase in exact or natural language search. In most cases, the text itself is not 

sufficient. This is where iVisionõs ability to present the text relationship together with the dependencies 
graph becomes handy. Using this combination, you can see if the programs that include this term are 

linked to each other, , read from the same table, etc. This helps to significantly improve your maintenance 
or conversion plans. 

  

Analyzing Program õs Logic Using OPS  

How can I see the logic of the program and its algorithms?  

The internal logic of the code is visualized using OPM, Object Process Methodology. Since OPM was 

developed for general systems engineering, it is really easy to read and understand OPM diagrams that 
represent an RPG program even if you are not RPG programmer. If you are RPG programmer and want 

to also look at the code, then you can see it together with the visual presentation. Letõs briefly introduce 
OPM. 

OBJECT PROCESS METHODOLOGY 
Object Process Methodology (OPM) is a holistic approach for conceptual modeling of complex systems. 
The OPM model integrates the functional, structural, and behavioral aspects of a system in a single, 

unified view, expressed bi-modally in equivalent graphics and text with built-in refinement-abstraction 
mechanism. When reading the RPG code, iVision creates models which uses only a subset of OPM. The 

models are easy to understand by RPG and non RPG programmers alike. 

For each RPG programs, tables and reference tables an OPM model is being created. This is the meta 
modeling, the fundamental basis underneath iVision. The original code of each element is kept and can be 

viewed from OPS or iVision browser.  
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Most elements are explicitly modeled. Others like RPG commands can be found within the description of 
an element. Lets first briefly describe the fundamentals of OPM. 

Process, Objects and States. 

The elements of OPM are three entities and two types of links. Entities are stateful objects, processes, and 
states, shown in Figure 6. An object is a thing that exists, possibly in some state, while a process is a thing 

that happens to an object and transforms it. OPM entities are connected via links.  

Figure 6: An Object-Process Diagram (OPD) showing the three OPM entities:  Object, 
Process, and State, and the input/output procedural link pair, which expresses that 
Processing changes Object from State 1 to State 2. 
 

 

For our purposes, any operation or RPG command is a process. Call, 

I/ O, Select and IF are some examples of processes. Data elements, 
variables, and parameters are examples of objects. As mentioned, 

Objects may be stateful. For our purpose, the various states of an 
Object are the values of the parameter. 

Links can be structural or procedural. Structural links express static, time-independent relations between 
pairs of entities. In RPG models, this relationship is used to express a whole and its parts such as Call 

parameters sets or Key List sets, 
as shown in Figure 7.   

How are  tables, fields 

and reference tables 

represented ? 

Each table has a separate model. 
The fields are modeled as objects 

just like the keys in Figure 7.  . In 
addition, for fields that refer to a 

reference table, there is a link that 

allows you to jump to the original 

reference table.  

  

Figure 7: A Key List set used in a certain RPG Program. There are two sets each composed 
of several keys which are expressed as objects in OPM 
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Algorithms are s ometimes very confus ing. Can I see algorithms in OPM ? 

OPM uses procedural links to describe the behavior of a system. This is very useful for describing, for 

example, an algorithm that include conditions that depend 
on variables. 

 

 

In addition, OPM models are organized hierarchically in a 
top-down fashion. Complex algorithms are divided into 

understandable hierarchy. Each process may be in-zoomed 
into a more detailed level. This is helpful for understanding 

the complex logic of an RPG program. It allows you to 
examine one level at a time before going into more details in the next level.  

 

Figure 9: the top diagram shows the Select algorithm: IF H#TXCD = 5602 then execute When14; IF NOT, then 
IF H#TXCD = 5605, then go to When16, and IF NOT go to Other. At the lower level we can see what happens 

when going to When14 or When16. At each of them a different subroutine is being executed. The hieracial 

structure is also expressed by the OPD Hierarcy shown on the left hand side. 

But wha t if I am not familiar with OPM? Is there also a text ual  

representation?   

Yes. OPS represents any model simultaneously in both graphics and a (subset of) natural language. The 
two representations are completely interchangeable and convey the same information in cognitively 

Figure 8: An example of an algorithm expression in OPM: IF 
H#TXCD=9999, then continue to the logic within When5; IF 
H#TXCDÍ9999, then continue to Other7. The internal logic 

of When5 and Other7 can be viewed by in-zooming into these 
processes. 








