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Executive Summary

RPG applications are usualhesult of decades of developmentearalutionlt is often the case that
the original code creator is no longer with the companyesadgmno documentation to explain the
code logic and structutd. managerstruggle to find good RPG developers whodadirdown into
legacycode and understand it well enough in order to maintainotluce changes, prepare it for
future migragin.

iVision is an automatic RPG code documentation and visualization solution. iVision uses Object Proces
Methodology (OPMpne of the sileading systems engineem@ghoalogies recognized by INCOSE

to clearly and intuitively descrdmel model tha p p | | &RQ codeits 6al structure, data models

and algorithmsAs this papeexplainsiVisionwas builfor progranmersrequired tanaintainupgrade

or migrate an RPBased software system, who need n&H&experts. Moreover, iVisioaquire

onlylittle knowledge of tHePGapplicatioron hand.

How doesVisionwork? We demonstrate tlverking of iVision via a case study of the fictiiRiRB
Bank.

TheRPP Bank Case

RPPBankis a leading bank in its regwith many applicationsanagedby its IT department. Most @

longer available and theethejob trainingis prohibitively expensi as itakestoo many resources. ' m

must find a way to keep the knowledge aboiiréasury application.

Sam just heawf iVision which provides automatic documentation and analysis\idtuds.is there t¢
|l ose? iltedt He tsrap d t o hi msel f .




Running Vision RPGtoModels Conwvertor

Why Visual Models?
What do you do first when you read this documast:the text or browse through the pictures?

Most people will have clearer and faster understanding if they look abpidtussl repregatiors.

This is why iVision selected visual maaelhe main mesaf documentation. biels are not regular
pictures. They follow a formal graphical language. The advantage of a graphical language is that it is r
just simpler to read, but it also tea common understanding, no matter what other languages you
know. Whether you know RPG or not, you can still understand the logic of the Ipydgodang at the

high level visual models

0Sounds interestingut my code is in RBESam saidfter fisst hearing this about iVision.

How to Transform RPG Code to Models?

The transformation from RP€deto visual models is done automaticHilgiVisionconvertorreads
the RPJilesfrom their original location the iSeries and conwhiem to modelfkRPG programare
readin source format and tablaereadn object format.

olf you want to transform the Treasury sysairpou need to do is point the convertor to its location on
the iSeries and then folltwee steps:

0 On the iSeries, thé/ision convertorautomatically insextspecial annotation into the RPG
programscode whichbecome part of theode. Theannotatingprocess enaldenodetdriven
design othe RPG codeSince Sam was not planning torosdeldriven design, his team first
made @opy of the code and annotitas copy.

o Stillon theiSeries, tha/isionconvertorread the annotated codand parssit into XML files
whichSa mdé s t esaarTR to théisohserverunning on Windows or Linux

0 TheiVision convertorthen generats visual modelgescribing the Treasury applicatifime
convertorexecution plareadthe XML file andidentifiesall the dependencies in the cade
generates an initial netwockgaing additional nodeshere needddr programs&ndtableghat
do notyet havean XML representatiorzinally, theconvertorbuilds a modelfor each RPG
program in the Treasury system

The OPCAT teamexplainedo Sam that hile building the models tlwenvertoridentifies
relationships which may not be obviéigs. example,/ IO that iscaled according to Format
Name, yet iVision, identifies that the Format Nameaes to a specific tableso itmarksthe
dependency accordingBimilarcaseccurwherea subroutine is used from a copyhoak
iVision identies that source copybook for each subroutine and present it within OPS.




What happen s ifthereare  missings ource files ?

Atthe end of thisprocessa més team coul d ecreatelr t hg. model
by the iVision converteta theObjectProcess Stimland view thenodelghat

were createdas shown imigure1. Sam noticed a Programs diregtahich 'f.‘.;_fw“:;”jc‘j:f;mm,s
includesmodels forall the RPG progrania the Treasury systeamranged in 'T?Ljﬂjgg;m

subdirectoriesshose structure identicalwith the corresponding source RPG [ awonLecu
programsat theiSeries A Tables directomgicludeshe models dfhe Treasury | oo

s y s ttablesd wo additionaldirectoriesn the repositoryUndefined Programs - i escoer
andUndefined Tahlese created automatically by the comvsete Figure 1) et
As theOPCAT team explainéd Samthe conversion process assumesathat = &

the dependent programs and tabiese included in thénput for the = . & umerme
conversionApparentlySam was not aware of some progeamdstableshat > I Uncatnedtaes

» [E5] Templates

are needed for thmperation of the Treasury applicatem they were missing s

from the input TheiVisionconvertoiidentifedthisandbuit additional node® e

dummy models for those missing programagablesn theUndefined Programs resssteysrowser ]
and Undefined Tabtksectoriestespectivel\S a md s hasrexiewad thdile L j
namef theseundefinedorogramsandtablesWhentheywill be foundS a mé's Templates ]
team will reun the convertorin the meantime the models will reflect that  wws

those files are missindgzrror! Reference source not foundis a higHevel “FigureL. Directory structure
architecture of the RPG conversion process following RPG conversion

Repository S
OPCAT Models iVision Web Interface
Firefox. Internet Explorer

Flex based client

Parse to XML to

PRI XML FTP oPM

SASL

Secured
Encrypted
Communication

MySQL\Oracle

Dependency Tables

iSeries Windows Server

Object Process Studio
Java desktop clients
client

Figure2 High level architecture of iVision conversion process

Analy zing RPG Code using iVision

OK, sowehaveconvertedhe TreasuriRPG application to visual OPM modedsatcan we do with it
now?

S

r



How is this going to help my team understand the RPG application better?
0 Watwouldyouliketoknowa b out t he Tr &Sarswasagkeddbythelinstmciot.i on 6

oWell, first we have few applications that we think of converting to Java. | want to undécstand wh
tables they reatbim and which other programshe RPG Treasury application call those programs.

For this purposeiVision has an
iVision browser,shown inFigure VISION
4, which canbe acces=d from

your Internet Explorer or Firefo
browser. The iVision browser
provides highevel visual
representation of the syste
structure and dependenciebich
requires no knowledge of RP
whatsoever The view can be
inspected at various resolutions
focus on specific areas of t
system.

Figure3. iVision high-level interaction graph. The linksdicate callings from the
green program in the center to other programs.

Entities shown mn the iVision

browser cabe programs, tables, printer files, workstations, dispjay €igs/books. Each such type of
entity is a node in the System network, and nhighassigned different iconas selected lihe
organizationDifferent icons describe undefined programs and undefinedltaidesetweenodes in
the networldescribe dependencasong elementBor example, a link between a progranataiueis
definedbecause the program includeg @ndperatiorthat read writes, or updatsthe table.

of youwisht o esti mate how 0i oomsaléchangindare with ¢he rest af the a ms
code, gotoiVision reportpage s ai d t & sed Samsdidit shovis mw many dependencies

a program or table hasral how many other programs it depemosn But how do | se&hat
programsor tables are related to this progéam?

oNo problemyightclick and switch to Visual Mode. Now you can see eMdttiyprograms and tables
that are connected to the ones ytango conved 0M mmeé  n o 1 Sagha@dy @rhereare many
things | would need to touch if | want to convertahdicatiorio Javé.




oBut there is a
Speciﬁc program VISION # Dashboard @ info @ Online Help
I woul d

to change. How
would | know if Bl b e, wCcacaton A, Wiorncton i
there is a path
between that
0 gol agram
and the program
| am planning to
conver®® As
Sam.

Dashboard | Reports | |

oThe Interaction
graph will show
you this. Just
enter the name
of your gold
program and you

will Illmrr]nedlately Figure4. iVision highlevel interaction graph. The links marked in red are the possible paths betw
seea t. e patls green entity (source) and the blue entity (the target).

in red, ifany of

themexistsLook atFigure4.0

Canlalsosee a classification of nodes by programs and tables?

oYes this is shown at the
Categories Analysis graph. Y
can select to see any division
want, even according t
categories your organizatid
created as shownin Error!
Reference source not found.

Butw hat are
Categories?

Organizations using iVision ofte
want to classifytheir programs
according to different criteria
order to facilitate theilFigurssiVision Categories Analysis graph. In tiesse, the tables and program are
maintenance or tieanalysis forSeparated in groups.

future migation. Those

classifications criter@@ecalledd C a t e gnaVisione Gategories may be appliednshaork nodda
programor a table modebr to an element within a model. iVision provides an interfdedirte
Categories and connect them to nsoodieklements in the model.




0So, i f I pl an t o misgveraphases|twbuld like pprnark theagrograrm t o
according to the phase in which they are going to be convertedkandure that | have a working
system all the time, | cao it using Categories and iVision Categories Analysjsgregu

OExactly. This ian example afhat it was built fab.

What i1 f | dondt know alhhavwee are soms keywords? a n d

ol want to convert the currency conversion ané Wgeb service for that, but | hawe idea wheréo
look forthe currency conversion proc&ghat should | da@?Asked Sam.

Indeedwhen planning maintenance or even conversion to other labhguafen hard to find what
you are looking for in a code thats written many years .ago assist in this process, iVision provides
text mining capabilitigsghich works on botthe code anthecomments.

You can look for any term or phase in exact or natural language search. In fiestedseself is not
sufficient. This is where iVisgbility to present the text relationship together with the dependencies
graph beconshandy.Using this combination, y@an see if the programs that include this term are
linked to each othemead from the same telktc This helps to significantly improve ymaintenance

or conversion plans

Analyzing Program 0 $ogic Using OPS

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

The internal logiof the codeas visualized using ORKabject Process Methaldgy. Sinc©PM was
developed for general sysemgineering, it is really easy to read and undedfdmhdliagrams that
represent an RPG progranen if you are not RPG programmer. If you are RPG programmer and want
to also look at the codkenyouaa see it toget her wibteflyintrddiee vi su
OPM.

OBJECT PROCESS METBOLOGY

Object Process Methodology (OPM) is a holistic approach for conceptual modeling of complex systems
The OPM model integrates the functional, strucamdl behavioral aspects of a system in a single,
unified view, expressednmdally in equivalent graphics and text with-ibuifinemengabstraction
mechanismiWhen reading the RPG code, iVigimates models which uses only a sub&&Mf The

modes are easlp undersandby RPG and non RPG programmers .alike

For each RPG programs, tables and reference tables an OPM model is being created. This is the me
modeling, the fundamental basis underneath iMilieroriginal code of each element is&msghican be
viewed from OPS or iVision browser.




Most elements are explicitly modeled. Others like RPG commands can be found within the description of
an elementets firstoriefly describe the fundamentals of OPM.

Process, Objects and States.
The elementsf OPM ardhreeentities antlvo types ofinks. Entities are state@ilijectsprocessesnd

statesshown irFigures. An objectis a thing thaexists possibly in some state, whig@cesss a thing
that happensto anobjectandtransforngit. OPM entities are connected via links.

Object Figure6: An ObjectProces®iagram (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 operatioR&®Gcommand is a proce€sll,
Processing I/ O, Selecand IFare some examplef processedata elements,
variablesand parameters arexamples obbjects.As mentioned,
Objects may be stateful. For our purptise,variousstates of an
Object are the valuestbéparameter

Links can bestructurabr procedural. Structural links express statieinii@gendent relations between
pairs of entitiedn RPG modelghis relatonshipis used to express a whole and its parts s@#il as
parameters sets Bey List s, remmmmermmmmmm—m——=—5" SRR =T

as shown ifigurey. = Ul m»: sD.emames ERe s et

Wi 1 ey List Set unfohded [E=E]X]

Mogels

Repositary Browsst

_ e
How are tables, fields i
and reference tables
represented  ?
Each table has a separate mot
Thefields are modeled as objec

just like the keya Figure?7. . In
addition, for fields that refer to
reference table, there is a link th— ==

— |Dolc AAAA== AL/7 2R AN

allows you to jump to the origingigurer: A KeyListsetused in a certain RPG Program. There are two sets each cor
reference table. of several keys which are expressed as objects in OPM




Algorithms ares  ometimes very confus ing. Can | see algorithms in OPM ?

OPM uss proceduralinks to describe the behavior of a systéms.is very useftbr describing, for
examplean algorithm that include conditidimat depend
onvariables.

In addition,OPM modes$ areorganized hierarchically inFigures: An example of an algorithm expression in GPM

top-down fashon. Complex algorithms are divided inm:T >;C>?=C9g%9,$g;czginueto tg?hlog;ttt]wi_thin Wlhlens
. . , tinue to erfhe internal 0gIC

understandable hierardipch process may bezomed ¢\nens and Other? can be viewed apaming into thee

into a more detailed levéhis is helpfulor understandg processs

the complex logic of an RPG progréirallows gu to

examine one levat atime before going into more detimlthe next level

Figure9: the top diagram shows the Select algorithm: IF H#TXCD = 5602¢keoutéNhen14; IF NOTthen

IF H#TXCD = 5605then go to Whenl@&nd IF NOT go to Other. At the lower level we can see what happens
when going to When14 &herl6. At each of them a different subroutine is being executed. The hieracial
structure is also expressedthe OPDHierarcyshownon the lefthandside

But wha tif | am not familiar with OPM? Is there also a text ual
representation?

Yes.OPSrepresents any model simultaneously in both graphics and a (subset of) natural language. The
two representations are completely interchangeable and convey the sarminfaogaitively
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