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1. Purpose of the CodeTran Tools

CodeTran is as the name implies a set of tools for transiiognprograms written in one
language into programs in another language. Theethegacy languages transformed are
IBM-Assembler, PLI and COBOL, all languages of tbenventional mainframe world.
Assembler programs are transformed to either ANSBOL or PL/I. COBOL programs can
be transformed to either OO-COBOL or Java. PL/Igpams are only transformed to Java.
The purpose of such a transformation is to freeutex from his current environment. It is not
to improve the quality of the code. For that, tlmeltSoftRedo is intended. SoftRedo
reformats, refines, renames, restructures andtoefa@ssembler, PL/I, COBOL and C/C++
code. CodeTran is for transforming the code stepwiger into an object-oriented form in the
language Java. To improve the quality of his cdode,user should renovate it with SoftRedo
before converting it with CodeTran.

The goal here is to migrate from one hardware @iatfto another and/or to migrate into a
newer software development environment. One cam sif@ak of software modernization.
The application software is taken out of its orajjmprocedural architecture and placed in a
newer, object-oriented architecture. If the codepaas to be in Assembler language, then the
code has to be first translated into COBOL or PBAfter that the COBOL or PL/I code is
converted over into Java. The ultimate objectivetashave the code in an open, non-
proprietary language — Java - which is compatilitt wodern internet technologies and will
execute on any machine. This gives users the reagessgchine independence and software
flexibility to be able to change vendors at willdato connect to other modern software
systems bought or taken from the open source contynun

Another important factor is the personnel probl8inere are less and less programmers
with Assembler, COBOL and PL/I knowledge and mand anore programmers with Java
knowledge. In order to attract young developersser organization must have a software
development environment with which they are familidhis and the flexibility issue are the
most important motives for a change of language.

The motive for changing the architecture is similAthether object-oriented software is
really superior to procedural software is openueggion but that is not the point here. The
point is that the young generation of software tlgwers has been trained to think in that
mode, whereas the older developers can only timitke procedural mode. Some may be able
to change their way of thinking, but most won’t.eTblder generation of developers is going
out. The newer generation is coming in. Certaihigré will be another paradigm change in
the near future — see aspect orientation - andsan pounger generation will follow it, but at
the moment object technology is the current modeanfstructing software systems. Users
should be encouraged to adapt to it, even ifnibisthe panacea that they may believe.

In this respect there is also a need to make legaftware understandable to those who
are taking over the migrated system. The code shoot only be converted and put in an
object-oriented form, but also documented in suakagy as to make the converted version
comprehensible to those who have to test and nmiiittalhe automated translation to Java
may only be a preliminary step to reimplementing #oftware. The final goal of the user
could be to reuse the old code in developing a selwtion. By automatically documenting
the code the user will gain an overview of his egstand see which business functions are



being performed by which technical code units. iBog of the old code can be built into the
new Java system and the documentation helps iowdsing which portions can be reused.

Thus CodeTran actually serves a fourfold purpose:

It translates old Assembler code into COBOL or PL/I

It translates COBOL and PL/I Code into Java Code

It transforms the old procedural structure intaaject-oriented one
It creates a post documentation of the transforooek.

(see Figure 1: The multipurpose of CodeTjran
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Figure 1: The Multipurpose of CodeTran
1.1. Translating Assembler into COBOL or PL/I

If the user still has Assembler code in operatiemtust see that this code is converted to
the higher order language COBOL or PL/I, beforeah be converted to Java. There is no
direct translation from Assembler to Java. Code Bgpports the translation of Assembler to
COBOL or to PL/I by automatically converting motatements and data type definitions. Of
course, the resulting COBOL or PL/I code will hagebe cleaned up and tested before being
moved on to Java, but at least CodeTran offers gbssibility to users with Assembler
remnants.

1.2. Translating COBOL and PL/l into Java

Both COBOL and PL/I procedures are converted tamJawv a statement by statement
basis. For every COBOL or PL/I procedural statenmbate will be one or more equivalent
Java statements. COBOL paragraphs and PL/lI proesdoecome Java methods. Every
COBOL or PL/I data structure becomes a Java cldgh. a few exceptions that remain to be
manually translated, all statement and data typesaatomatically translated into a Java
equivalent. The original code units — paragrapbbrautines and procedures — are preserved



as methods in Java, including their comments. TOBGL and PL/l data structures are all
converted to an array of ASCII characters with & &® Set method for each data item. At
runtime they are casted into the appropriate Jatatgpe.

1.3. Transforming to an Object-Oriented Architecture

As opposed to other conversion tools on the markbich preserve the Java code in a
procedural mode, CodeTran also creates an objezited architecture. The guiding principle
for this is locality of reference. The proceduratements are placed together with the data
they use. Both data and procedures are encapsutdtedinits of processing, i.e. classes,
which can be invoked from outside. Every class intexfaces to the external environment.
Each procedure, or method can have its own inteyfdat they all use the same data
attributes. These processing units are then assémbto hierarchies referred to as class
hierarchies. A component, or package, is a hieyao€lclasses.

Classes are created from external data recordsnaitdata groups, maps, reports and
interface structures. These are taken over fronotiggnal program. So the starting point for
the transformation of procedural to object-orientede is the data objects, i.e. structures. To
them are added the procedures and paragraphs witockss them. The result is a set of
classes each with its own methods. This avoidsnigaene big God class containing all of the
methods as is often done in code migration.

The goal of CodeTran is to create a class hierafchgvery COBOL or PL/I program.
The assumption made, is that every program cornelsptn a Use Case and that every Use
Case has its own class hierarchy. The idea is etdadependencies between Use Cases by
isolating the class hierarchies. Thus, classesimwith component can interact with one
another, but they cannot directly interact withssks in other components. This enables the
components to be tested and used as independentsavgltes. This approach has its
disadvantages, the same data and the same prosedayeappear in many components, but
the goal of functional and data independence hesegience over that of minimizing the code
amount. It should be possible to change or extetmhgonent without worrying about which
affect that may have on the other components. iShaslly possible if every component is self
contained.

This partitioning of code into components with theplicated classes may lead some to
claim that this is more an object-based rather taAapure object-oriented solution. The
important thing is that the data of a PLI or COBfbgram is broken up into many classes —
one for every storage class and for every datardewdhin that storage class — and that the
procedures and paragraphs are assigned to thatwlasse data they reference most. There
will of course still be many references to dataiher classes of that component. These will
use the get and set methods of those classes. ldovike dominating principle remains that
of locality of reference. The fact that CodeTrameyates genuine object-oriented code units,
distinguishes it from other Java conversion tools.

1.4. Documenting the converted Code

The final goal of CodeTran is to provide the uséhwa comprehensive documentation of
each and every component. This is done in threesywaye by placing comments within the
source code, secondly by generating a JavaDoctaliyeand thirdly by creating an XML
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table of contents. Every class and every methodhtesader. Every method also has a trailer.
The method header indicates which data types a@ inswhat way by the method, as input,
output or predicate. The method trailer indicatésctv other methods may follow upon this
method, i.e. all potential successors. The claadgdreindicates which interfaces this class has
to the outside world, i.e. its parameters.

The information for the JavaDoc directory is exteacfrom the class structures and the
code comments. The goal is to have a directoryllofemponents and classes. Within the
classes there is a further directory of all methanai$ attributes. The classes are linked by their
hierarchical and horizontal relationships. It gldobe possible for a user to navigate up and
down and across the classes by tracing data andotdlows. JavaDoc is a standard open
source product which each user can set up for himse

The third type of documentation produced is an Xiit_for each component with a table
of contents of all classes, interfaces and metlumidained therein. This XML document
records the structure, the data flow between metteodl the control flow from method to
method. With it the user can trace the control ftavough the component.



2. Functions of the CodeTran Tools

To fulfill the goals outlined above, CodeTran fol® a well defined migration process
with no less than 20 distinct steps of which 11 @agied out by CodeTran, 5 by SoftRedo
and 4 by the user himself:

1) The user should comment the code and assign lorainggul names to the short

meaningless data types.

2) SoftRedo reformats the code by splitting and inchgniines (Reformat).

3) SoftRedo refines the code and eliminates undesi@iie constructs (Refine).

4) SoftRedo removes incompatible data types by comgegll numeric data types into
decimal character format (Remove).

5) SoftRedo replaces hard coded data by symbolic antssand text tables (Replace).

6) SoftRedo relocates the 10 and database accesstiopsréo separate data access
routines (Relocate).

7) The user should compile the reengineered progranensure that no syntax errors
have occurred.

8) CodeTran reorganizes the data structures of eagrgn putting individual variables
which are not embedded within a user defined datactsre into a global data
structure (DataPrep)

9) CodeTran makes a dataflow analysis and creatddeadaall data references, ordered
by paragraph or procedure (DataRef)

10)CodeTran creates a data description table withyihes and displacements of all data
used by a program (DataTab).

11)CodeTran generates a Java class for each dattustrudth the data attributes and the
put and set methods for each attribute (ClassGen)

12)CodeTran generates a Java method from each panagragocedure together with a
comment header and a comment trailer (MethGen)

13)CodeTran merges the methods with the classes Iynass the methods to the class
whose data they reference the most (JavaGen)

14)CodeTran creates an XML document for each Java Goem

15)CodeTran generates a test driver based on the ddeteription table to test the
converted Java code against the original code.

16)CodeTran cuts up the generated classes into sefzmatce members

17)CodeTran assigns the subprograms to a subprograss tbrary and marshals the
parameters into parameter objects

18) CodeTran creates a JavaDoc Repository for ea@hctaaponent.

19)The user should compile the converted Java classegnsure that they are
syntactically correct.

20)The user should test the converted Java compometiiishe generated test driver to
ensure that they are functionally equivalent todhiginal programs.

(see Figure 2: CodeTran Code Transformation Process
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Figure 2: Code Transfprmation Process

2.1. Commenting and renaming the Data

Before launching a migration there is a task talbee which only the user programmers
can do and that is to comment the code and renaenddta. Of course the CodeTran tools
will transform the legacy code and data even if/taee not commented, but the result of the
transformation is much better if the attribute nanaee meaningful and the methods are
commented. In COBOL the user should insert a cominliee after each data picture
declaration describing what the data means. In le/lcomment can be placed after the data
declaration on the same line. In COBOL the useukhmsert one or more comment lines
before each paragraph describing what functiorpéragraph is performing. If there happens
to be some documentation, there should also b&eeenee to that documentation. In PL/I the
comments should be placed before each internakptme. In both languages there should be
a comment header block at the beginning of eachceanodule, describing the purpose of
that module.

There is a separate step in SoftRedo for renanfiegdata items in a user program. It
assumes that the user has created an excel talsleodf and long names. If so, the short
names will be replaced by the long speaking namesrever they occur in the code. If the
user has placed the long name in comment behindatedeclaration in a systematic way,
there is a pre-process which will extract the lovagnes from the comments and create the
excel table automatically. In any case, it showddhe goal of the user to carry over speaking
names and comments into the new code and not keegriginal assembler like labels which
will subvert the readability of the code.

2.2. Code Reengineering
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A necessary prerequisite to the transformatiorooledoy CodeTran is the reengineering of
that code by SoftRedo. CodeTran assumes that ihi@adrcode fulfills certain prerequisites.
There are four prerequisites which must be fullillen order for CodeTran to work properly.

* The procedural copies must be inserted into the cod

» The code must be formatted, indented and the consnpéarced in separate lines.

* Obsolete and undesirable code features must bevesmo

» The machine specific data types like hexadecimagrlg, zoned decimal and floating-
point must all be converted to ASCII character tfipkls with a picture clause. This
applies to the data copies as well.

There are four other prerequisites which shoultubled if the user wants to attain a higher
code quality:
 The short, non comprehensible names should be wmmhamto longer, more
understandable ones
* The hard coded data — numeric and literal constanséiould be taken out of the
procedural code and placed in separate resouesediltables.
 The database access, screen operations and filg/dofput operations, i.e. all
interactions with the environment, should be takanh of the mainline code, i.e. the
business logic, and relocated to an access seititie end of the program.
* The deeply nested procedures or paragraphs shauldefactored and the inner
statements extracted to a separate subroutine whkichvoked from the original
location.

To fulfill the must requirements the following Resli®ps must be executed:
* AddCopy to pull in the procedural copies and inelsid
» Reformat to reformat the code, split the lines plate comments in separate lines
* Refine to filter out obsolete and undesirable ced¢ures
* Remove to remove the machine specific data types.

To meet the additional requirements the followireflR steps can be executed:
* Rename to replace the short, mnemonic names witl) lneaningful ones
* Replace to replace the hard coded data — literd$ t@nd numeric constants — with
symbolic constants
» Relocate to relocate the database access andaofputf operations
» Refactor to factor out the deeply nested procedwrssparate subroutines.

What should not be executed is the restructuringction — Restruct — to remove the
GOTO branches, since CodeTran has its own methobafiedling GOTO branches in Java.
The input to CodeTran is the output of SoftRedo soarce library of COBOL or PL/I
modules and data copies produced by SoftRedo.

2.3. Compiling the reengineered programs

Before moving on to CodeTran the reengineered AbkmCOBOL or PL/I programs
should in any case be compiled if not retestedrd fleeanother tool SoftVer which will verify
the reengineered programs against the originaloressThis is to ensure that neither syntax
nor semantic errors have been introduced by thegneeering process. If so, then they have
to be corrected before commencing with the codesfamation process. One time syntax

11



errors can be corrected manually. If there is &esyatic error which occurs in many places,
the SoftRedo tool has to be corrected and the neeagng process repeated.

2.4. Reorganizing the Program Data Structures

The first step in the actual code transformatiarcpss is to reorganize the data structures.
For the sake of creating objects, all data fieldsinbe contained within some data structure.
This means that all elementary data fields haveetoollected together in one or more global
data structures for each program. In COBOL thatnsedl 77 level and also 01 level data
items with no substructure. In PL/I all standalal#aa declarations with the exception of the
procedure parameters must be put into a containestsre. When this step is completed the
source will have no more elementary standalone elataents. Except for the parameters of a
procedure, all the data elements will be contaiwédin a 01 record structure. These will be
the future objects. This step is included in thed€lan preprocessor job COBPrep or
PLIPrep.

2.5. Program Data Flow Analysis

The second step in the actual code transformatiocegs is to analyze the data usage and
to create a data reference table. Here the proakdade is parsed to recognize each and
every variable used. A variable can be used asredth argument = input, a result = output, a
predicate = conditional operand, or a parametern tmodule or procedure. In the data
reference table these references are ordered inQLQB paragraph and in PL/I by internal
procedure. They are stored with their name and eusgge. This step too is part of the
CodeTran preprocessor job COBPrep or PLIPrep.

The data reference table is necessary to recogatzewhich data attributes are used by
which methods and to eliminate those data itemsusetl. This is very important for large
mainframe programs containing many data which aeen used. There is no reason
whatsoever to carry them over into the new Javasel where they would only bloat the
code. Since each data item will have its own addaesl its own set and get operations there
is no need to keep the unused data just to maititaidisplacements of the data.

2.6. Program Data Table Generation

The third step in the code transformation proceds generate a data description table for
each data structure. This data table orders thee lmjajprogram, storage class, structure and
position. For each data item, the name, the typeptcture, the length, the decimal position,
and the value are given. In addition, it is mariddch data redefines which others. This table
is used later for checking the displacements amdjthes of the generated Java object
structures. It is also intended to be used as ig barstesting the converted programs against
the original ones. The test driver uses it as eregice to generate test data and to validate the
test results, thus assuring functional equivalesfcthe Java component with the COBOL or
PL/l program. The basis of comparison is the comutata table.

This is the last step in the CodeTran preprocessdter it, follows the actual
transformation of the code into object-orientedalav
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2.7. Java Class Generation

The fourth step in the code transformation progedbe generation of the Java classes.
Here the data declarative part of the COBOL or Bidigram is analyzed and for each data
record a class created. The class will have a tleader, a class definition which extends the
COBOL or PL/I master class, an object defined abaracter array, a set and get operation
for each data field within that array, a construc@od an initiator operation. In creating the
class, the class generator filters out all datast@ot used. For this it has to access the data
reference table. Itself, it creates two additiomalk tables, one for linking data attributes to
classes and one for linking data elements to thagpaphs and procedures in which they are
used. These two tables are needed later for theatigfeneration and documentation.

The set and get operations inherit the data coimrefanctions from the standard COBOL
or PL/I master class. Each time a data is acce#sedconverted from a character string to
that data type required by Java, i.e. a Stringatpgn integer or a real number. Each time a
data is returned, it is converted back from theaJdsata type to the character array. The
constructor allocates the character array and riltiator initializes the individual fields to
their original values. In case there was no inwialue the numbers are set to zero and the
character fields to spaces. A place holder marksrevlthe processing methods are to be
inserted.

Besides creating a class for each data structieeglaiss generator also generates storage
classes which are containers of the structuresnpelg to each storage class. The storage
classes are language dependent. In COBOL the statagses are the file storage, the
working storage, the linkage storage, the dataltasbe storage and the communication
storage for the terminal input/output. In PL/I $terage classes are the file storage, the static
storage, the automatic storage, the based storadetree procedure parameters. This
intermediate class level is intended to help issilging the elementary classes. The concept
of a storage class is intended to group the eleangictasses into a higher order abstraction,
thereby reducing the number of classes at the sa@marchical level.

2.8. Java Method Generation

The fifth step in the code transformation processhe generation of the Java methods.
Here the procedural part of the COBOL or PL/I pargris analyzed and for each paragraph
or procedure a method generated. The method cedl 5 converted on a statement by
statement basis. The GOTO operations are convésteeturns with the target label as the
next method to be invoked. For the calls the ouframeters are marshaled into a single
result object. The database access, screen arapéfations are converted to interfaces to the
standard JDBC database access operations, theustalava GUI operations and the standard
Java file operations. For all of the other statentgpes — conditions, assignments, artithmetic
operations, etc. - equivalent java statements emergted. Optionally, the original COBOL or
PL/I statements can be left as comments in the.code

Before each method a comment header is createchinty which data attributes are used
by that method and in what way, as input, as outpuas both. The data attributes are
associated with their classes and their types. Réagler documents the data flow. After each
method a comment trailer is inserted indicating ckhmethods are invoked and which
methods can follow upon this method. The intenhere is to document the control flow. In
case of legacy code with many GOTO branches, thise very important.
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Another important function of the method generasothe assignment of the methods to
classes. In processing the data references of hochéhe data2class table is accessed to
identify to which class the referenced data belofigst class to which the most referenced
data belong is the class to which this methodsgasd. If two classes have the same number
of data referenced, then the class with the leashber of methods is selected. The
method2class assignments are recorded in a biekatyon table - the method2class table. In
addition, a list of all methods and method invomasi — Performs in COBOL and internal
Calls in PL/I — is generated. The purpose of all it to ensure locality of reference. Methods
should be kept together with the data they uses Ehperhaps the most important aspect of
object-oriented programming as opposed to procéguomramming where the data is all
kept together in one global storage area.

2.9. Merging the Methods with the Classes

The sixth step in the code generation processasnbrging of the methods with the
classes. When generating the classes, it is mankete the methods should be inserted.
When reading the classes it is known from the nd2blass table which methods belong to
what class. There may be classes with no methdus.eTmay be other classes with many
methods. It all depends on the density of referetigeparticular object, i.e. data structure, is
referenced a lot, it will have many methods. If,tbe other hand, it is hardly referenced at all,
it will have no or few methods.

In merging the classes and methods some otherésatwe also added. The storage classes
which exist between the elementary classes andstiper class, PL/I or COBOL, are
completed here. If in COBOL sections are perforntkedn container classes are created here
to include calls to all the methods contained witkiie performed sections. Finally, all
references to methods are enhanced by the stolaggeand the structure class labels. Every
method is referred to via the program name, theagtoclass and the structure class to which
it belongs.

After the merging step there will be one big souiite for each component = COBOL
program or Java external procedure. This soures @ibntains all the structure classes with all
of their data attributes and methods plus the godasses, the super class and, in COBOL,
some control classes for invoking sections. Theeswass will contain all of the standard
data conversion functions plus a recursive functosmprocessing the GOTO references — the
control flow driver.

2.10. Creating an XML Documentation of the Component Structure

The seventh step in the code generation procebs isreation of an XML document from
the Java component file. The XML file displays thierarchy of the component listing out all
classes belonging to that component, the datdatts of each class and the methods of each
class with their inputs and outputs as well asrthieccessor methods. In this way, in addition
to the component structure, both data flow androbfibw are documented in XML format.

2.11. Cutting up the Classes into separate Source Files
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The remaining steps in the Java code generationepsoare carried out by the post
processor. The eighth step is to cut up the sisglEce components into a source file for each
individual class and to collect them into a Javakpge library. At the same time some
refinements are made to the Java code in ordeak® rih compilable.

2.12. Linking the Subordinate Classes to the Superordinate Classes

The ninth step in the Java code generation prasdabe creation of a subprogram library
and the linking of the sub programs to the main ponents. COBOL and PL/I programs can
refer to other external programs and exchange déta them via parameter lists. These
external references are resolved at linkage timeahbinkage editor which connects the
programs to one another via physical addresses iShnot possible in Java. In Java all
references have to be resolved at compile timerder to keep the compile units portable to
any machine. For this reason CodeTran must fulel role of the linkage editor and satisfy
the external module references with applicationg@m interfaces (APIs) in which the
parameters are passed over to the called clasdgbanesults returned.

The APIs and their underlying sub components aveedtin a separate reusable library
made available to all the other components. Thheyy tan be invoked at run time from any
component. This brings up the problem of conculyemten two different components use
the same sub component at the same time. Thisadvezl at the moment by locking the sub
component whenever it is called. It is for the tibeing the task of the user to resolve this
concurrency issue. CodeTran does not do it for him.

2.13. Creating a JavaDoc Repository

The final step in the Java code generation proceg®s creation of a JavaDoc repository.
One of the purposes of the CodeTran transformasiom document the code. This is done by
using JavaDoc. For each migration package a sepdaabDoc repository is generated which
includes all the components and classes of thapoaent, all of the data attributes and all of
their methods with cross references between thene. User can then use the standard
JavaDoc functions to view them at the componentl/ethe class level and at the method
level.

2.14. Compiling the converted Java Classes

What follows are steps not supported by CodeTrdre User has to compile the classes
generated by CodeTran and to build the Java conm@ne€his depends on the environment
he is working in. If he is working with Eclipse, ell use Eclipse to compile and administer
the new Java code. If errors occur in the compitatie has the choice of correcting them
manually or having the transformation tools cordcind repeating the whole process for the
effected component. If the compile errors are lacalight be better to correct them locally,
where they occur. If they are global it is betteicorrect the tools and repeat the process. Of
course this option assumes that the user is irséi@o to correct the tools. It may be better to
rely on the tool developers to do this for him.
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2.15. Generating a Test Driver to test the converted Component

One can never assume that such a complex coddomaasion will be without error.
There will always be some errors that go undetertetie transformation process. To filter
them out, the generated Java components have testexl against the original COBOL or
PL/I programs. To do this a test driver is requiwddch will generate test data objects to feed
to the program under test based on the data stesctd that program. It must also be able to
capture the test results based on the data steudescriptions and to make those results
visible to the tester. The data for the regrestgshdriver can be automatically generated out
of the data description table created by the Caale preprocessor. Another tool SoftVer is
designed to compare the logical paths thru a nempoment with the same paths thru the
original COBOL or PL/I procedures. Should this agmh not be used, then the user has to
create a test driver to invoke the Java comporieat] it data by means of stubs for the files
and databases and to capture its outputs for cosopar

2.16. Testing the converted Java Classes

The final step in the overall migration processoisun the regression tests to validate the
functional equivalence of the generated Java commsrwith the original COBOL and PL/I
programs. This is accomplished by feeding thens#ime input data and then comparing their
outputs. These should be identical down to thelsihgte. To make the comparison the
DataTest tool offered by ANECON can be used. It dloads the databases to CSV files and
compares them record by record and field by fidldy fields which do not match are
recorded in an exception report. The GUI outputs @mtput messages are converted to XML
files and these are compared on an element by atebasis. The non identical fields are
recorded in the same way as the CSV fields. Theisggven an exact report on the status of
the component under test.

The component regression test needs to be repeatidll the key results are identical

and all major errors have been removed. Then a conern can be considered to be correct
and can be integrated into the new Java architctur
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3. Inputs to the CodeTran Tools

The inputs to CodeTran are actually the outputSaftRedo without the C++.
» Assembler Programs & Macros
* PLI Programs & Includes
+ COBOL Programs & Copies
(see figure 3: CodeTran InpQts

IBM
Assembler

Modules

PL/I COBOL l
Programs Programs

ASMREDO PLIREDO COBREDO
Macros Includes Copies

Strutured Strutured Strutured

Assembler PL/I COBOL

D S

Figure 3: CodeTran Inputs

3.1 Assembler CSects & Macros

The original Assembler sources will contain stadd#BM Assembler commands,
enhanced by the vendor specific and user specticros. These macros must be included in
the macro table. The source should be in a stanelictbSoft text format and have one
statement per line. The line length is 72 charactéhe statements in Assembler have the
standard layout: label, operation, operands. Coniiees are marked with a * in the first
column. Continuation lines are indicated by a thmlast column.

The renovated Assembler sources should have tlosviah characteristics:

* The source text has been reformatted with threenwa$. The first column
contains the labels. The second column contain®pleeations. The third column
contains the comments. All columns are alignedad sn the same position.

* Entry and Exit operations such as BR 15 will haeerbreplaced with standard
macros and physical addresses will have been egbldy logical ones using
symbolic names in place of physical locations wigplacements

» Text literals longer than 4 characters in Assembferations have been replaced
with a symbolic constant LIT999 and the symbolionstant inserted as a defined
constant at the end of the source.

* Should there have been any file 10 operations taldese accesses (DLI, DB2) or
teleprocessing operations (CICS, IMSDC), these widlve been relocated to
subroutines in an 10 section at the end of thecsur

17



Forward branches have been converted to IF..ELSIEranaand backward
branches to WHILE loops. All branches are markeith womments. In this respect
the code has been both restructured and annotated.

The renovated Assembler programs should first bepded and the syntax errors
corrected before starting to convert them to eil@@&@BOL or PL/I. Otherwise, the syntax
errors will be carried over into the COBOL/PLI codsee Sample 6.1: Reengineered
Assembler Source)

3.2 PL/I Procedures & Includes

The original PL/I sources will contain standard IBNA/I statements, enhanced by vendor
specific macros and user defined functions. Typiealdor specific macros are EXEC-CICS,
EXEC-DLI and EXEC-SQL macros which are embeddethePL/I code. These macros and
user defined functions must be included in the maable. The source should be in a
standard MicroSoft text format and have no mora thiae statement per line. The maximum
line length is 80 characters.

The renovated PLI procedures will have been altassibllows:

Should the PL/I procedures contain referencesdiod® members with procedural
code, these procedural include texts will have bieserted into the main line
procedural code. For this reason the user musjratse procedural copy library.
The source has been realigned so that nested saaddented by two columns and
lines with two or more statements are split. Theneents in the code statements
will be in separate lines before the original limkere they were. This makes the
code easier for the maintainer to read and easi€tddeTran to process.

The external data declarations will have becomarpaters to the procedure, the
Begin blocks will have been converted to Do blodke, label variables removed
and the Other clause will have been inserted mdSelect statements. Besides the
code blocks will be separated by comment linesthad_eave statement marked.

If the user has selected the renaming function,sti@t names will have been
replaced by long names.

All of the binary, floating and packed data typesl Wwave been converted to
decimal numeric and the bit types to bytes.

If the user has selected the replacement functiom,text literals and numeric
constants will have been replaced by symbolic @rmshames and an include
member with these constant data values will havenbereated. The Include
statement for it is inserted right after the prageddeclaration.

If the user has selected the relocate functionl@lloperations, all database
accesses (IMS-DB, DB2 and ADABAS) and all the tedepssing operations
(IMS-DC and CICS) will have been relocated to in&gprocedures after the main
procedure. They are invoked by a call from theinfer location.

If the user has selected the refactoring functitwe, nested code beyond the
maximum nesting level specified will have been a&stied and moved to a sub
procedure at the end of the source. It is callethfits original location.

The renovated PL/I programs should first be condpdaed the syntax errors corrected
before starting to convert them to Java. Othervitse,syntax errors will be carried over into
the Java codgsee Sample 6.2: Reengineered PLI Source)
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3.3 COBOL Programs & Copies

The original COBOL sources will contain standard Bf -85 or COB-2 statements,
enhanced by vendor specific macros. Typical versgecific macros are EXEC-ADABAS,
EXEC-CICS, EXEC-DLI and EXEC-SQL macros which ambedded in the COBOL code.
These macros must be included in the macro talte. Source should be in a standard
MicroSoft text format and have no more than ongestant per line. The maximum line
length is 72 characters.

The renovated COBOL programs will reflect the fallng changes:

Should the COBOL Procedure Division contain refeemnto Copy members,
these procedural copy texts will have been inseirtéal the main line COBOL
code. For this reason the user must assign theguoal copy library.

The source text has been realigned so that nestilis indented by two columns
and lines with two or more statements are splits Tinakes the code easier for the
maintainer to read. In addition, comments betwearagraphs are placed inside
the paragraphs to enable the paragraphs to beatetbowithout losing the
comments.

The obsolete COBOL-74 statements such as Exhikapine, Alter, Note, etc.
will have been replaced, the Next Sentence commaviishave become IF
statements, the GOTO depending on constructs wilEbaluate statements, the
Perform Thrus will be expressed as a sequence rbdrBes and all If statements
will be closed out by End_Ifs. In addition, the edalocks, i.e. paragraphs, will be
separated by comment lines.

If the user has selected the renaming function,sti@t names will have been
replaced by long names.

If the user has selected the remove function, duked data types and the binary
data types will have been converted to decimal mione

If the user has selected the replacement functiom,text literals and numeric
constants will have been replaced by symbolic @risiames and a copy member
with these constant data values will have beent@tlealhe copy statement is
inserted at the end of the Working-Storage Section.

If the user has selected the relocate functionl@lloperations, all database
accesses (IMS-DB, DB2 and ADABAS) and all the tedepssing operations
(IMS-DC and CICS) will have been relocated to anS€xtion at the end of the
program. They are invoked by a Perform from theinfer location.

If the user has selected the refactoring functtbe, nested code of a paragraph
beyond the maximum nesting level specified will édoeen extracted and moved
to a separate Section at the end of the souree.performed from its original
location.

The renovated COBOL programs should first be coaapéind the syntax errors corrected
before starting to convert them to Java. Othervilse syntax errors will be carried over into
the Java coddsee Sample 6.3: Reengineered COBOL Source)

3.4Macro/Function Table

The macro/function table contains a row for eaclenmar function with 3 columns. For
the procedural languages Assembler, PL/I and COB@Lrows are macro operations. For
the languages C and C++ the rows are standarddasdor I/O operations.
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The first column is a four letter code for the tygdanacro or functions. The second column is
an 8 or 40 character string giving the name ofntlaero or function. The third column is used
only by the toolSoftAudit. It is the number of function—points associatedhweach 1/O
operation or file type. It can range from 3 to 6 foput operations, from 4 to 7 for Output
operations, from 5 to 10 for Files and from 7 tofd5Databases.

In the case of macros the name of the macro is ®&mlyaracters, followed by the number of
parameters for the macro and the position of thharpater with the name of the object being
processed by the macro, i.e. the file, record datggor map.

READ GETNEXT, PARAMS =3, OBJECT =1

The 25 valid macro or function types are:
* CALL = A procedure or method is called
» CLOS = A file or database ir opened
DB = A database is declared
 DECL = A datatype is declared
* DELT = A file or database record is deleted
* ENTR = An entry to the module
e EXIT = An exit from the module
* FILE = Afile is declared
* FUNC = A function to compute a value
» GETS = A data storage is allocated
* INCL = Another source is copied in
* INPT = An input operation
* ISRT = A database, record is inserted
* LIST = Areport is printed
» MASK = A user interface is declared
» MESS = A message is declared
» OPEN = A file or database is opened
* OUTP = An output operation
* PROC = A procedure is declared
 RECV = A user interface or message is received
* READ = Afile record is read
 SELT = A database record is queried
 UPDT = A database record is updated
*  WRIT = Afile record is written
* SEND = A user interface or message is sent.

A sample macro table for Assembler and a samplean@ble for CICS are given in
Sample 6.4 — Assembler Macro-Tabteis not possible to identify the input/outputBand
TP operations without the help of such a table.eJodn needs it to identify and replace the
IO, DB and TP operations. In Assembler these omeratare user defined. Therefore it is up
to the user to define them also for the reengingetool. PL/I and COBOL have standard 10
operations, but may be using a special macro layjggsach as ADABAS, IMS or CICS. A
macro table is required for processing those laggsia
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3.5 Data Name Tables

If the user wants to have the long names of tha gitced in the comments, he should
make a name table available. This can be the same mable as was used by SoftRedo to
rename the data variables. This table can be matke Excel. It contains two comma
separated columns. In the first column is the aagshort name of a variable. It may be no
longer than 20 characters long. In the second colisnthe new long name. It can be up to 30
characters in COBOL and 32 in PLI. The formathef table is as follows:

<shortName>;<longName>

<shortName>;<longName>Sé&mple 6.5 — Data Name-Table)

There can be several tables for each set of pragtanibe converted. In any one table
there can be any number of rows. Creating the sasl@ responsibility of the user, but he
may use the comment lines attached to the datard¢icns as a basis for creating the new
long names.

3.6 GUI Parameters

The CodeTran user interface gives the user the opportunityetatlse control parameters
and to select which reengineering functions shbelgerformed.

3.6.1Control Parameters

The Control parameters to be submitted by the iusdude the following names and
directories:

* Name of the product to be converted

* Name of the system to be converted

» Output directory for storing the converted sources

» List of source files to be processed

» List of name tables to be used when renaming ttee da

* Language of input (Assembler, PL/l, COBOL)

» Language of output ( PL/lI, COBOL, OO-COBOL, Java)
» List of Options for the transformation.

3.6.2Transformation Options

The transformation options are:

» Keep original statements as comments

» Generate components with a built-in test frame

e Generate an XML documentation

e Generate a JavaDoc documentation

e Generate SQL Database Access Functions to simulate
» ADABAS DB accesses
+ |IDS/IDMS-DB accesses
* [IMS-DB accesses

» Generate File Access Functions to simulate
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*  SAM/ISAM file accesses
* VSAM file accesses
» Generate GUI User Interface Functions to simulate
» COBOL screen processing operations
e Bull Input/Output Messages
e IMS-DC Input/Output operations
e CICS Input/Output operations

The input parameters are collected together in lsli. ¥aterface message which acts as a
link to the batch processes. Should the user wamtit CodeTran in another environment
other than Windows, he can create his own driversditi use the underlying batch processes
by setting up this XML interface and invoking tmelividual CodeTran processes. In this way
it is even possible to run CodeTran on the mainfra@ample 6.6 — Batch Process Interface)
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4 Outputs from the CodeTran Tools

The outputs from CodeTran are converted source ifiléhe languages:
 COBOL programs from Assembler modules

* PL/I procedures from Assembler modules

 COBOL copies from Assembler copies

* PL/lincludes from Assembler copies

» Java components from PL/I or COBOL programs

* 0OO-COBOL components from COBOL programs.

In addition to these source outputs CodeTran alsdyzes four types of documents:
» Data Description Table
» Data Reference Table
* XML Component Structure Design
» JavaDoc Repository.

(see Figure 4: CodeTran Outplits

PL/I CcoBOL 00-COBOL JAVA
Programs Programs Components Components

l l !

Data Descr. Data Ref. XML Java Doc
Table Table Document Repository
pro pro pro pro
Program Program Component Subsystem

Figure 4: CodeTran Outputs

4.1 COBOL Programs from Assembler Modules

The COBOL programs produced from Assembler modhkege a COBOL-74 syntax.
They have an ldentification Division with the pragr name and a skeleton Environment
Division containing a Select statement for eaoh &issigned in the Assembler program. The
Data Division contains a picture declaration foremv Assembler data definition. The
Assembler DS = Define Storage variables are coesdetb variables with a data type
corresponding to the Assembler type. The AssembIér = Define Constant fields are
converted to constants with a value taken fromAssembler initial value. Record structures
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are extracted from the DSECTS = Data Sections laa®RG definitions. Overlay structures
are declared as Redefines. The Working StorageioBers divided into two parts — the
constant data and the variable data. The Linkag#iddecontains the parameters of the
Assembler program. The user has an option whethiezdp the original assembler commands
as comments or to remove them. Thus, there areowmgput versions of the converted
COBOL program, one with the original assembleresteints and one without them. The
former has the extension .COB, the latter has fension .CBL. Both versions contain the
following divisions and sections:

* ldentification Division with the program name anersion

* Environment Division with an Input-Output Sectiomdaa File Control Section with a
select for each file declared.

» Data Division with a File Section containing thdeFDescriptions of all files, a
Working-Storage Section with the constant dataatatibns followed by the variable
data declarations, and a Linkage Section with #rampeters received by the program.

* Procedure Division with a paragraph for each forigsembler label containing the
commands that followed that label.

The COBOL program produced by the conversion shbeldt least 80% complete. The
remaining 20% has to be manually inserted by thd8QD programmer(see Sample 6.7:
Converted COBOL Program)

4.2 PL/I Procedures from Assembler Modules

The PL/I procedures generated from Assembler madudwe an IBM-PL/I syntax. They
begin with a procedure statement in which the patam to the original Assembler program
are declared. This is followed by the Entry dedlares to foreign modules called by this
module, after which pointers for the Assembler segs are declared. Following the pointer
declarations come the constant data and then thables. Thus, all of the data is declared
before the first procedural statement. The procddstatements are grouped by the labels
taken from the original Assembler module. As wit®BOL the Assembler DC = Define
Constant fields are converted to init constant$ witvalue taken from the Assembler initial
value. The Assembler DS = Define Storage variabltesconverted to variables with a data
type corresponding to the Assembler type. Recarettires are taken from the DSECTS =
Data Sections and the ORG definitions. Overlaycstmes are declared as Defined variables.
The data are collected together in a single stitia area. This is subdivided into two parts —
the constant data and the variable data. The p&easnef the Assembler module remain the
parameters of the PL/I procedures. The user haseption whether to keep the original
assembler commands as comments or to remove tham, there are two output versions of
the converted PL/lI program, one with the originaseambler statements and one without
them. The former has the extension .PL1, the latisrthe extension .PLI. Both versions have
the following content:

* Procedure Declaration

* Entry Declarations

» Pointer Declarations

» Constant Data Declarations

* Variable Data Declarations

* Procedural statements grouped by label contaiiegcommands that followed that

label.
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The generated PL/I program may not be directly ded@nd executed. It will at most be
75% finished so it must first be manually complet®dly then can it be converted over into
Java.(see Sample 6.8: Converted PL/lI Program)

4.3 COBOL Copies from Assembler Copies

The COBOL Copies converted from Assembler copiege e header followed by a 01
Group declaration and a COBOL Picture declaration dvery data field in the original
Assembler copy. The data definitions are conveaied 1:1 basis. Only the data types are
changed to COBOL types. The names remain as theg.\(g2e Sample 6.9: Converted
COBOL Copy Member)

4.4 PL/l Includes from Assembler Copies

The PL/I Includes converted from Assembler copiaseha header followed by a 01
Group declaration and a PL/I data declaration f@re data field in the original Assembler
copy. The data definitions are converted on a hdish Only the data types are changed to
corresponding PL/I types. The names remain aswlegg. (see Sample 6.10: Converted PL/I
Include Member)

4.5 Java Components from COBOL or PL/I programs

The Java components generated from the COBOL of piograms have the same
framework and similar contents. The result of tbawersion with CodeTran is a Java library
for each converted subsystem with two common dufaries and a sub library for each Java
component = converted PL/I or COBOL program, int thabsystem. The two common sub
libraries are:

e Frame and

* Programs.

4. 5.1Java Framework

The Java Framework — Frame — contains seven stholesses:
e Controller

e Processinginfo

 Component Storage

» Component Interfaces

» DatabaseAccess

* COBOL/PLIODbject and

» TestDriver
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45.1.1 Controller

The controller class is an abstract class for @gpms. It defines all of the storage areas
and contains the method RunStateMachine, a reeupsacedure for driving the control flow
of the component. It determines which method, inctitlass will be executed next. This is
necessary to resolve the GOTO branches in COBOLP4riblprograms(see Sample 6.11:
Java Controller)

45.1.2 Processinginfo

The processing information class is a class tolgupp controller class with the names of
the next methods to be executed. The objects ofcldes are the method names. It also
provides the qualifiers of the methods, i.e. tltgita class and storage class names. As such
this class can be viewed as the concrete implerientaf the abstract controller clagsee
Sample 6.12: Java Processing Information)

45.1.3 Component Storage

The component storage class is an abstract classllézating instances of the storage
classes. There will be one instance of each stordgss type, such working storage,
automatic storage, cache storage, e Sample 6.13: Java Storage Classes)

4514 COBOL/PLIObject

The COBOL or PLI Object class is a super classainintg all of the standard methods
inherited by the data classes. These are in therityaflata conversion methods, e.g. methods
for converting character strings into numeric valaad for converting numeric values back
into character strings. There are also method€darputing the addresses of indexed array
elements and for setting pointers to data addrefsas Sample 6.14: Java COBOLODbject)

45.1.5 Component Interfaces

The component interface class contains an interd@émition, i.e. the signature, to each
foreign component called within this subsystem. Tdad is declared together with the
parameters - arguments passed and results rec&leeanly is the interconnection between
components within a subsystem but also the intereciion of components across system
boundaries enabled by this container clgsee Sample 6.15: Java Component Interfaces)

451.6 Database Access

The database access class contains standard opserfdr accessing an SQL database —
open, create, read, update, delete, - as well @parn handling operations for handling the
database return codes. All data classes which sxdasbases inherit these same standard
accessing and error handling methods. The methas vary depending on the type of
database system convertddee Sample 6.16: Java Database Access Class)

45.1.7 Test Driver

The Test Driver class contains generic test dajactd and test methods for reading,
writing, sending and receiving the test data flagyvio and from the component under test.
The methods are inherited by the individual testeds generated for each compondeéee
Sample 6.17: Java Test Driver)
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4.5.2 Java Programs

The Java Programs library contains a super clasgdoh Java component. This super
class allocates an instance of each storage atalskamdles the exception conditions invoked
by unsuccessful storage allocation. It also costatub methods for those methods not
resolved within the data classes by the Java ctewvéfinally, it controls the sequence in
which multiple methods are performed in COBOL, PERFORM THRUSs. This is a very
extensive process, which is not required for Pb/ltlsat these classes are much smaller for
PL/I.

4.5.3 Java Components

The sub directory for each converted Java comporantains a storage sub sub directory
and a set of all data classes belonging to thisopoorant. The storage sub directions contains a
storage class for each storage type. The storags @llocates a static singleton object for
each storage class. The six storage classes foOLQiBe:

« CONTROL
« CACHE

¢ WORK
 LINKAGE

« DATABASE
« DATACOM.
The six storage classes for PL/I are:
« PROCS

« LOCAL

e STATIC

e BASED

« DATABASE
« DATACOM.

(see Sample 6.18: Java PLI Storage Classes)

4.5.4 Java Data Classes

The data classes all have a similar structure. Thegyin with a package assignment,
imported classes and a class header, followed &ylject definition and allocation. Then
follows the attribute definitions and after thae tbonverted methods. The exact contents of a
data class are as follows:

» Package assignment

* Imported classes

* Class Header

* Class Declaration

» Static class object allocation (Constructor)
* Global methods inherited
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» Class attributes with a get and set method for e¢cibute
 Initialization of the attribute values (Initiator)
» Class methods

Each attribute definition includes a descriptiontlod original COBOL or PL/I data type as
well as the current position and length of thigdfieithin the character array allocated. The
get and set methods refer to the data conversigines in the base class. The initialization
method sets the data fields to those values askigné¢he original program or to default
values like space and zero¢see Sample 6.19: Converted COBOL class and Safnple
Converted PLI Class)

Each method has a method header in which the inguts outputs of the method are
identified by attribute name and class, a methodyboontaining the converted Java
statements and a trailer in which the successdnaudstof this method are identified and how
they are reached, e.g. by call, goto, fall thre, &Vithin the body of the method the Java
statements can be proceeded by the former COBORLAr statements if desired. Should
there be a problem in converting a statement, thah statement will be followed by a
comment requesting further examination. This isetsure that no conversion defects go
unnoticed.(see Sample 6.21: Converted COBOL method and $afi2?: Converted PL/I
method)

4.6 OO-COBOL Components from COBOL programs

The OO-COBOL programs produced from COBOL-85 retheir original basic COBOL
syntax but have an object-oriented architecturé wie OO-COBOL language extensions. As
opposed to the COBOL to Java transformation whexaynsmall sources are spawned from
the original program source file, here there is:h ttansformation from source to source.
However, internally the source is structured veifjecently. It is cut up into classes and
methods. There are several additional command typesduced by COBOL-96, e g. the
CLASS-ID with an inherits clause and END-CLASS, METHOD-ID with END-METHOD
and EXIT METHOD. There is also an OBJECT Sectiondtocating one or more objects.
This can be referred to as the object factory fardpcing objects any time the class is
referred to by a “new” invocation.

The Program-ID becomes the Class-ID and referetwesasses inherited are inserted.
The former records or first level structures becdheobjects of the program. For each such
object an object reference is created. The levelelémentary data fields are collected
together in an artificial structure to become ajeah Data structures with an Occurs clause
can produce multiple instances. The other datatstres remain as static singleton objects
which are allocated at the start and freed at tite €here is a single source for each program
or component with nested classes, one for each atgéxt. In the converted program the
classes are only used as data containers. Thedumatgart of the program is assigned to a
single processing class containing all of the mashd’he methods of this super class have
access to all of the data classes. This may vidlegeprinciple of “Locality of Reference”
followed so closely by the Java transformation, husimplifies the transformation and
reduces the code size which grows anyway becaube a@idditional OO statement types.

The procedure division belongs to the master clasd contains multiple nested

procedures, each with its own header, Data divisod Procedure division with entry
declaration. The parameters to a method are defindte Linkage Section of that method. If
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the COBOL program had contained GOTO branches &d¢han it will have a label variable
X-NEXT-LABEL to indicate which method is to be inked next. At the beginning of the
program there will be a constructor method whiclokes the allocation of all objects. This is
followed by a loop in which the other methods areoked depending upon the value of the
X-NEXT-LABEL variable until the termination conditn is met. After the loop come the
processing methods in the order in which the forrparagraphs were. Each method
corresponds to a paragraph of the former COBOL narag The method names are the
paragraph names. A destructor method follows teiedeocessing method, which invokes the
deallocation of the objects.

Each method has its own data and procedure didsiorthe data division the local data
and parameters of the method are declared. In theegure division there are the same
commands as had been in the previous paragraplysthenGOTOs have been replaced by
the setting of the next label variable and the d?erf statements have been replaced by
INVOKE statements. Except for the INVOKE commarnigk statements correspond to the
COBOL-85 or COBOL-2 standard.

In summary, the converted OO-COBOL program will daéve following contents:
* |dentification Division
* Environment Division
« Data Division
* Nested Classes
* Procedure Division
* Nested Methods
(see Sample 6.23: Converted OO-COBOL Class)

4.6.1 ldentification Division

The Identification Division contains the CLASS-IDvcathe original module header as
well as a new header with the conversion versiahdate.

4.6.2 Environment Division

The Environment Division contains an INPUT-OUTPU®&c8on with the original file
selection statements and a CONFIGURATION Sectiah @iREPOSITORY or FACTORY
declaration denoting the role of this class and @nenore INHERITS clauses for multiple
inheritance.

4.6.3 Data Division

The Data Division contains a FILE Section for thobgects read from or written to a file
or printer. Each file is defined as a class withretance for each record type. This section is
followed by a WORKING-STORAGE Section. Here the @fjreferences are declared at the
beginning after which the internal data structuaes declared beginning with a CLASS-ID
and ending with an END-CLASS statement. Shouldri@cgire contain a repeating group it
will be factored out as a separate class. Elemgntiables with multiple occurrences and
redefined fields remain as they are. For the repgatata groups multiple instances will be
allocated. Since every method has its own parasiétere is no Linkage Section. This global
Data Division is accessible to all methods.
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4.6.4 Nested Classes

As pointed out above each level 01 data structuliedoacome a nested class accessible to
all methods. It will have its own CLASS-ID, Envinment and Data Divisions but no
Procedure Division. In the Environment Division riaevill be a Repository and an Object
statement for allocating the object data. The Daitasion contains the data declarations
carried over from the original program. The clasended by an END-CLASS statement.

4.6.5 Procedure Division

The Procedure Division contains a series of nestathods. The first method is a
constructor method which invokes the allocationalif objects. The second method is a
control method which invokes the other methods dépegy on the value of the X-NEXT-
LABEL variable. It runs in a loop until the termiman condition is fulfilled. The third
method is a destructor method which deletes aBtexj objects. If an object state is to be
saved, it must be written out to a file the befibre termination is reached. After it follow the
processing methods taken from the former paragitaghare invoked by the control method.
Since they are invoked from above depending oncthieent state of the X-NEXT-LABEL
variable, there sequence does not really matter.

4.6.6 Nested Methods

Each nested method begins with a METHOD-ID and emnils an END-METHOD. In
between there is a Data Division and a Procedusgsion. The Data Division has a
Working-Storage Section and a Linkage Section. Wheking-Storage Section contains only
an X-COUNT variable for counting the number of terthis method is invoked. The Linkage
Section contains the parameters to the method X4R&XT-LABEL and the X-RETURN-
CODE. The procedure division begins with an EntgcRration giving the parameters to the
method. After it follow the procedural statementsghe original COBOL paragraph without
the GOTOs and with INVOKE in place of PERFORM. ®irtbe methods access the data
defined in the classes of the global data divistbe,data names have to be qualified by the
class names, just as in the converted Java progreims is a good practice anyway as it
makes the code more secure and better readable.Sample 6.24: Converted OO-COBOL
Method)

4.7 Data Description Table

The data description table contains all of the fiatds defined in the original COBOL or
PL/I Program. There is a row for each data itemadlumn for the following attributes:

* Usage Type = C,I,0,P (C is as a Condition, | iam$nput, O is as an output, P is as a

parameter)

» Storage Section (e.g. WORK, FILE, LINKAGE)

» Displacement of the data item within the structure

» Hierarchical level of the data item

» Data item name

» Data item picture
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» Data type

» Data length

» Data fraction length

» Data occurrence factor

* Redefined data field.
This table has a dual purpose. One is to checkidkee positions and lengths within the class
definitions. The other is to generate test datadsting a converted componefdee Sample
6.25:Data Description Table)

4.8 Data Reference Table

The data reference table indicates which data i@msised in what way by the original
program. It is ordered by code block as the coaels appeared in the original program.
Code blocks can be Sections or Paragraphs in CO@&wW@LProcedures or Labels in PL/I. To
the right of the code block name are the usagestgpel the data nhames used by that code
block. There are altogether only four columns:

* Code block Type = P,L,S,M (P is Procedure, L isdlaB is Section, M = Paragraph)

* Code block Name

» Data Usage Type = C,I,0,P (C is as a Conditios asi an Input, O is as an output, P is

as a parameter)

» Data Name (can be qualified by structure nametifumique)

This table too has a dual purpose. One is to clieekdata usage definitions within the
generated methods. The other is to trace the tatawhen testing a converted component.
(see Sample 6.26:Data Reference Table)

4.9 XML Component Structure

For each Java and OO-COBOL component converted b Mocument is generated
describing the structure of that component. Thectire is depicted in the form of a
hierarchy. At the top of the hierarchy is the comgmt itself. Under it come the classes with a
start and end tag. Within the classes the attribate listed out as elementary definitions.
After the classes come the methods. The methods davart and an end tag. Between these
tags are the input/output data used by the metmadthe successor methods which are
invoked during and after the method is running.WNfitis document the user can follow both
the data flow and the control flow and see whetlaaw the data are defined. It replaces the
old program documentation should there be ojsee Sample 6.27: XML Component
Documentation)

4.10 JavaDoc Repository

For each Java component converted a JavaDoc Repyasicreated. The Javadoc Repository
can be found in the directory doc. This directooytains a subdirectory at for the individual
Java components as well as for a number of supleraie HTML Files. These are as follows:
» AlIClasses-Frame.html with a list of all classestlms subsystem plus the storage
classes of the target language.

» AllClasses-NoFrame.html with the same listing
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* Constant-Values.html with a list of all the globadnstants and literals contained
within the subsystem.

» Deprecated-List.html with a list of all the API Dations.

* Help-Doc.html with the user instructions for the@@oc Tool

* Index.html with a list of all Packages, i.e. comeots of the subsystem

* Overview-Frame.html with a list of all Packages @osmponents with links to the
classes they contain.

* Overview-Summary.html with a complete table of emi$ for each component
including its classes, attributes and methods.

* Overview-Tree with a hierarchical structure of @@mponents, Super classes, storage
classes and Data classes.

» Serialized-Form.html with a linked list of all elemts of the subsystem — components,
classes, attributes, methods and interfaces.

The sub directory ,at“ has another sub named ,<sysiCobol2java“ in which all of the
components or Java packages of this sub systetisi@me out. Under each component can be
found a HTML file with a specification of each ctasvithin that component. The class
specification consists of a class header, a listllotlass attributes and a description of each
method of that class with its input and output alales and its potential successor methods.
Via the HTML Links it is possible to trace the ddlaw from class to class and the control
flow from method to method within the componefsiee Sample 6.28: JavaDoc View of a
Class)
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5 CodeTran Usage

The toolCodeTran offers the user two different screens for thedfammation operations.
The one is the Transformation screen for selectirgy files to be converted, setting the
transformation parameters and starting the autamadmsformation tasks. The other is for
editing the Assembler macro tables. The macro sabte only required for the Assembler
conversions. For converting COBOL and PL/I only Tmansformation screen is needégee
Figure 5: CodeTran Usage Process)

From PLI / COBOL Programs
2 with Copy / Include Members
Transformation| ] to Java Components
Raismeters with Classes, Attributes and Methods
\:

Copy
Files

v
Source L

Files

|

Target S
Sources

y

Refined
Sources

—_—

Figure5: CodeTran Usage Process

5.1 Transformation screen

The transformation screen offers the user a graphiser interface from which he can
select which language he wants to convert fromwanidh language he wants to convert to.
The first is the source language. The three sdargpiages are:

» Assembler

« COBOL
« PLI
The four target languages are:
« COBOL
« PUI
 Java
+ OO-COBOL.

In addition to the language selection, the usertgvg, as with the other tools, a product
and a system name. The product name is the nathe @ntire system being converted. The
name of the system is the name of this particuldr system or migration package. Both
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should be 8-character short names. Under the |lgmgsalection the user must select an

output directory where the results of the conversiare stored. There should be a separate
output directory for each sub system. Finally thame two check boxes — one to retain the

original statements as comments in the convertdd end the other to generate a test frame.
They can be clicked on and off. This is all onlgféehand side of the screen.

On the right side of the screen are many optioresstMf these options are concerned with
the post processing of the converted program. Emenof the converted program and the
name of a particular class are only required if @neorrecting a particular class. The date
also refers to the date of the correction. One Ishknow that it is terribly difficult to convert
programs from one language to another. The origha@sformation should convert at least
90% of the code, but there will still remain upli@% of the code to be adjusted. There are
here special post processing tools for making ddjsstment. With their help the conversion
should come close to 100%. If not then the usdrhawe to finish the job manually.

The only options required by the user in makingithial transformation are the lines 2
thru 5. In these lines he has the following 7 dajes:

* Add Copy or Include Members to the COPY Library

* Add a whole Copy or Include Directory to the COPi¥rary

» Refresh the members of the COPY Library (this isase it has changed since the last
job was run)

» Select individual source files to be converted

» Select a whole directory of source files to be eoted

* Reset the output directory (this will delete alltloé contents of the output directory)

» Start the code conversion (this can be done whenoormore source files have been
selected).

The lines 6 thru 9 are reserved for the post pgingsThe following post processing tasks
are supported:

* Load data table to correct the displacements @fracoilar class

» Correct the data structure lengths

» Split the Classes into separate source files

» Correct a single class

» Trace a java data reference

* Insert data access methods

* Synchronize dates for data comparison

* Generate Javadoc Repository

To perform the post processing tasks the user bauatspecialist in both COBOL or PL/I and
Java. All of these tasks require a deep insiglat tiné relationship between the source and the
target sources as well as in the limits of automabnversion.(See Screenshot 1: The
Transformation functions and parameters)

34



& CodeTran main shell - Cobol language []

File Actions Viewers/Editors Logs  Show Toolbar  Help

Names Fiogram name: Class: Past conection ype Date: Package Database
Product name [P2ms [F2715 |Stuct length o+ [[01.08.2010 || |
iR = A flee o the copp coliclion rary | (B Ard a whole diectoy to the eopy colkciion braiy | 2§} Reftesh the changed flesinthe copy collction
Source language | Target language I
S [migg—ﬁ 5 Add filefs) to bs cunveltedJ B bt ks it e i e e meriend {
@ Cobol Keep source as comment | i Recet nutput‘ 85 stat cotle comversin |
R i
5 . Bnealenliss e L s e e e e | ) Convert output o classes ‘ 35 St to classes only | $§) Post conaction - Shust lenath correction + siror with 1ediefined 07 level
ata set definitions
Base directony for the program conversion job ¥, Correct a single class ‘ 3 Retum Java data reference | ¥, Generale Javadoc |
CADATAVCDBVTESTOLT

[
= 85 Inset/Change Data Access Methads | 3§ Synchionize dates forsouice comparison |

Copiss used by th programs to be converted | [ Programs to be converted(0]

Y2 Start. | B [217otal Commander ... | T CodeTran_Eng_Y0L.... ¥ Codstran

0E @)D 1a03
)@ o

There are two categories of input sources to lrestoamed.
* Independent data descriptions in the form of copiesincludes
* Program source files
The independent data descriptions have to be iocatgd into the program source files
before the transformation can start. This is madée preprocessor. This is why the user
must collect the copy/include members into a comiitmary where they can be accesses by
the preprocessor. The user can add individual aogytle members or entire directories. At

the beginning he will want to select an entire ctioey. Later he may have to add individual
members. If this is the case, he must also retteslgopy library.

The source files are also selected at the beginméngn entire source directory, namely the
output directory of SoftRedo. It is important tota that all COBOL and PL/I programs to be
converted must first be reengineered with SoftRéfitater individual sources have to be

reconverted they can be added one at a time tigsthedf programs. This will be the case when

programs have to again pass thru the SoftRedo ires1gng process. Therefore it is possible
to select both directories and individual fil€See Screenshot 2: File Selection)
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5.2 Assembler Macro Screen

The macro editing panel displays the current mamrdunction table for the target
language. For Assember the table will contain &llhe non-standard assembler statements
which are possible macros. It is up to the usédeatify and classify them.

The option ,Edit Word List” will cause the currentacro or function table for the target
language to be displayed in two columns

* internal type and

* macro / function name.

After a prescanning run, the macros and functioadeplayed but their internal type will be
unknown. The names of all macros will be listedwilt be up to the user to assign them one
of the 30 predefined internal types.

Otherwise the contents of the existing standartetabmacros will be displayed. The user
can overwrite the macros. He may also add additiorecros and assign them one of the
predefined internal types. If the user wants toarsexisting table from a previous analysis he
may import it using the import function ,Import WbL.ist”.

When the table is ready the user can export itebgcsing the button ,Export Word List”. He
will then be given a view of the windows directagd a box for assigning the name. The
default name is FuncTab. It is recommended to stieeeFuncTab in the input directory
together with the sources to be audited.

Later this table can be read in again by clicking button , Import a word list”. Otherwise
the existing standard table of macros will be lahde
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The check box to the left of the table entriesvedldhe user to remove macros and functions
by unchecking them and clicking the right mousedyuto remove them from the list. Care
should be taken in keeping the tables of macrodamttions consistent with the sources they
refer to.(See Screenshot 3: Setting up the Macro table)
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v E=ZMYCL  TYPE=FUNC PARAMS=01 OBJECTSPOS =01 0BJECT SNAM=00000d0
W E=ZOPN  TYPE=FILE PARAMS=01 0BJECTSPOS=01,0BJECTSNAM=R00000

% E=ZTIM  TYPE=FUNC,PARAMS=02 DBJECTSPOS=01 DBJECT SHAMSCO00000

¥ E=ZTYP  TYPE=FLINC.PARAMS=02,0BJECTSPOS=01 OBJECT SHAM=GOL000
v E=YWDE | TYPE=COPY PARAMS =01, 0BJECTSPOS=01,0BJECT SNAM=300boddd
&

5.3 Running a Transformation Job

To run a transformation job the user must seleetlmguage, give in the product and
system names, select an output directory, seleatdapies/includes and select the source files
to be transformed. He then needs only to clickstiaet conversion button. The job will run in
the background. After each and every transformattap the user will be requested to
confirm the action has been completed. He doesbthigressing the enter key. After the last
conversion step has been completed a protocoleoidh will be displayed showing what
transformations have been performed upon whichrprog.(see Screenshot 4: SoftTran Job
Protocol)
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5.4 Viewing the Transformation Results

After running the transformation job, the user gaaw the resulting Java or OO-COBOL
sources with the viewer function. All of them atersd in the output directory assigned by

the user. The user can view them by using his atitoreor by using the standard CodeTran
viewer.

To view the results via the standard CodeTran viewee user should click the option
.viewers” in the upper menu bar. A pulldown menudlappear which will offer two options

* Open a file with the internal viewer

» Call an external editor.
The internal viewer will display all of the sourfiles in the output directory. The user needs
only to click on a file to view its contents. Itiescommended to take a close look at the results
before going on to use theee Screenshot 5: Viewing the Transformation Bgsul
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import at.aneco
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private staric
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private fina] static String RRE1_L_GP_STR
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String wNextMethod — null;

if [mEthodId.equals (I0S_RZ010UMY.RREL_ZS05P)) xNextMethod = RRE1_2905P():

1 metnodId.equals(IDS RzO1DUMYIRRELT_HELEL 7)) xNextMethod = RREL_I_HELP_7(];

if (mechodld!equals (TOS 22 010U RRELTL_GF STk 1) Cextilethod = RRELLGP_STR ()]
/745 This ic a marker Tor petenrial method IRvocatons
17 Txmmsimachod — nui1) Throw now EXcoRtioni® NG matching method found:'sxNexthethod)s
PrOCoss  NOINTa. procRssTAOTRTOUT o hew ProCEss AOTATS (e, et 5
return processingIntoout;
¥
S P e ~
‘4 Start ommander 7.0... | T CodeTran_Eng_Y01.... o




6 CodeTran Transformation Samples

6.1 Reengineered Assembler Source

XM059 CSECT

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*kkk

REGISTER
XM059 EWIGER KALENDER 1901 - 1999
PARAMETER

P1: DATUM TT,MM,JJ 8 BYTE AN
P2: SPRACHCODE 1,2,3
WENN UNGUELTIG = 1 1 BYTEAN
P3: ALINIERUNG L (LINKS)
R (RECHTS)
WENN UGUELTIG=L  1BYTEAN

P4: WOCHENTAG OUTPUT

10 BYTESNA

WENN P1 NICH PLAUSIBEL, WIRD P4 MIT' GEFUELLT

DIESER KALENDER BERUHT AUF DER TATS2ZHE, DASS AM

1. JANUAR 1901 DIENSTAG AR.

STM R14,R12,CONO001(R13)
call subprogram
BALR R12,0
USING *,R12

ST R13,SAVE+4
LA R11,SAVE
ST R11,8(R13)
LA R13,SAVE
LM R2,R5,0(R1)

*% *

CHECK INPUT FOR VALIDITY
MVC DD,0(R2)
MVC MM,3(R2)
MVC YY,6(R2)
MVC SPC,0(R3)
MVC LRS,0(R4)

* *% * *k%k

MVI P16,LITO01

kkkkkkkkkkkhkkkkhkkkhkkkhkkkkkkkhkkkhkkkkhhkkkhkkkkkkkkkkk

*REMOVE IO Operation removed to end of Program

BAS R12,CALLOO1

*

*

*% *% *%k%k * *% * k%%

IF  (P16,EQ,LIT001)
B Al
MVC NEXTLAB,Al'
RETURN

==>* GOTO branch forward to Al

ELSE

MVC 0(10,R5),=10C"?"
B RET

MVC NEXTLAB,'RET'

*kkkkhkkhhhhkhhkkkhkkx

kkkkkhkkkkhkkkkhkkkhkkkk
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RETURN
*=====>* GOTO branch forward to RET
ENDIF

*kkkkhkk Labe|:A1 *kkkkhkhhhkhhkkkkkkkx

Al EQU *
*

IF  (SPC,EQ,LIT002)
* B A3
MVC NEXTLAB,'A3'
RETURN
*=====>* GOTO branch forward to A3
ELSE
ENDIF

IF (SPC,EQ,LIT003)
* B A3
MVC NEXTLAB,'A3’
RETURN
*=====>* GOTO branch forward to A3
ELSE
ENDIF

IF (SPC,EQ,LIT004)
* B A3
MVC NEXTLAB,'A3'
RETURN
*=====>* GOTO branch forward to A3
ELSE
MVI SPC,LIT002 DEFAULT WERT
ENDIF

Kkkkkkkk Labe|:A3 kkkkkkkkkkkkkkkhkk

A3 EQU *
*

IF (LRS,EQ,LIT005)
* B A5
MVC NEXTLAB,'A5'
RETURN
*=====>* GOTO branch forward to A5
ELSE
ENDIF

IF (LRS,EQ,LIT006)
* B A5
MVC NEXTLAB,'A5’
RETURN
*=====>* GOTO branch forward to A5
ELSE
MVI LRS,LITO05 DEFAULT WERT
ENDIF
*kkkkkkk Labe|:A5 *kkkkkkkkkkkkkhkkk
A5 EQU *
PACK DDP,DD
PACK MMP,MM
PACK YYP,YY
LA R7,3
LA RS8,DDP-2
LA R9,DDB-2
*kkkkkkk Label = B 1 *kkkkkkkkkkhkkkkkk
B1 EQU *
LA R8,2(R8)
LA R9,2(R9)
XC DOPP,DOPP

40



MVC DOPP+6(2),0(R8)
CVB R1,DOPP
STH R1,0(R9)

DOWHILE(LRS,EQ,C'R)

* B Bl
MVC NEXTLAB,'B1'
RETURN
ENDDO
*<=====* GOTO branch backward to B1
*
*
* *% * *% * *kk * *% * *kk *kkkkkkkkkkkkkkkkk
*
LH R1,YYB YEAR
*
DOWHILE(LRS,EQ,C'R")
* B R1
MVC NEXTLAB,'R1'
RETURN
ENDDO
*<====>* GOTO branch to register R1
*
MH R1,LITOO7 GET DAYS

ST R1YTT SAVE IT

* *% * *% *%k%k *% * *%k%k *kkkkkkhhhhhkhhkkhkkx

*

KORREKTUR SCHALTJAHRE

XR R8,R8 CLEAR

LH R9,YYB YEAR

LA R14 DIVISOR

DR R8,R1 YEAR /4
*

BNz D1 / NOT SCHALTJAKRUMP

ENDIF
*

IF  (MMB,GT,LITO08)

* B D1 / MONTH > FEBRK

MVC NEXTLAB, D1’

RETURN
*=====>* GOTO branch forward to D1

ELSE
*

DOWHILE(MMB,GT,=H"2")

* B R9

MVC NEXTLAB,'R9'

RETURN

ENDDO
*<====>* GOTO branch to register R9
*

ENDIF
*kkkhkhkkk Label = D 1 kkkkkkkkhkhkkkhkhkkk
D1 EQU *

ST R9,STT SAVE CORRECTION
kkkkkkkkhkkkhhkkkhhkkhhhkkhhhkhhhkkhhhkhhhrkkhhhriikx kkkkkkkhkhkkkhkkkkhkhk
*

*
LA R8,TATAB
LH R9,MMB

DOWHILE(MMB,GT,=H"2")
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* B R9
MVC NEXTLAB,'R9'
RETURN
ENDDO
*<====>* GOTO branch to register R9
*
SLL R9,1 MULTIPLY BY 2
AR R8,R9 GET ADDR FOR DAY
LH R9,0(R8)
ST R9MTT SAVE DAYS FROMREVIOS MONTHS

L ROYTT
A  R9,STT
A ROMTT
AH R9,DDB

DOWHILE(MMB,GT,=H"2")
* B R9

MVC NEXTLAB,'R9'

RETURN

ENDDO
*<====>* GOTO branch to register R9
*

XR R8,R8

LA R1,7

DR R8,R1

MH R8,LIT009

IF (SPC,EQ,LIT002)
* B E3
MVC NEXTLAB,'E3'
RETURN
*=====>* GOTO branch forward to E3
ELSE
LA R8,CON002(RS8)
ENDIF

IF  (SPC,EQ,LIT003)
* B E3
MVC NEXTLAB,'E3'
RETURN
*=====>* GOTO branch forward to E3
ELSE
LA R8,CONO002(R8)
ENDIF
*kkkkkkk Labe|:E3 *kkkkkkkkkkkkkhkkkk
E3 EQU *
LA R9,WOTAB
AR R8,R9
MVC 0(10,R5),0(R8) MOVE WEEKDAY TOSER

IF  (LRS,EQ,LIT005)

* B E9 FOR LEFT SCHIBUMP
MVC NEXTLAB,'E9'
RETURN
*=====>* GOTO branch forward to E9
ELSE
LA R1,9(R5)
LA R2,7
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ENDIF

*kkkkkkk Labe|:E4 *hkkkkkkkkkkkkhkkkk
E4 EQU *
*
IF (O(R1),NE,LIT010)
* B E9
MVC NEXTLAB,'E9’
RETURN
*=====>* GOTO branch forward to E9
ELSE

MVC W1,0(R5)
MVC 1(9,R5),W1
MVI O(R5),LITO11

DOWHILE(O(R1),NE,LIT010)
* B E4
MVC NEXTLAB,'E4'

RETURN

ENDDO
*<=====* GOTO branch backward to E4
*

ENDIF
*kkkkkkk Labe|:E9 *khkkkhkkkkkkkhkikk
E9 EQU *
*
*
*kkkkkkk LabelzRET *kkkkkkkkkkkkkkkk
RET EQU *

L RI13,SAVE+4
LM R14,R12,CONO001(R13)
SR R15,R15

****  return to caller

* B R14
MVC NEXTLAB,'R14"
RETURN

* *% * *% * *%k%k * *% * *%k%k

EJECT
SAVE DC 18F-1'
DDMMYY DS OCL6
DD DS CL2
MM DS CL2
YY DS CL2
DDP DS CL2
MMP DS CL2
YYP DS CL2

DbB DS H
MMB DS H
YYB DS H
SPC DS C
LRS DS C
DOPP DS D
P16 DS C

YTT DC F-1'
STT DC F-1'
MTT DC F-I'
TTT DC F-1'
w1 DS CL9
*

* *% * *% * *%k%k * *% * *%k%k

*

WOTAB DC CL30'DIENSTAG MARDI

MARTEDI

*kkkkhkkhhhhhkhhkkkhkkx

*kkkkkkhhhhkhhkkhkkx
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DC
DC
DC
DC
DC
DC
DC

*

CL30O'MITTWOCH MERCREDI MERCOLEDI'
CL30'DONNERSTAGJEUDI  GIOVEDI '
CL30'FREITAG VENDREDI VENERDI '
CL30'SAMSTAG SAMEDI SABATO
CL30'SONNTAG DIMANCHE DOMENICA '
CL30'MONTAG LUNDI LUNEDI
X'FF'

kkkkkkkkkkkhkkkhkkkhkkkhkkkhkkkhkkhkhkkkhkhkkkhkkkkkkkkkkhk kkkkkhkkkkhkkkhkkkkhkk

*

TATAB DC H0O
H'31'
H'59'
H'90'
H'120'
H'151'
H'181'
H'212'
H'243'
H'273'
H'304'
H'334'
X'FF'

DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

* *%

* *%

LTORG

* EN

D

* *%k%k * *% * *%k%k *kkkkhkkhhhhkhhkkkhkkx

* *%

*%

* *%k%k * *% * *%k%k *% * k%% *

TITLE ' ASSEMBLER 10 ROUTINES'
XIORETRN DC F IO Return Address

kkkkkkkkkkkhkkkkhkkkkhkkkkkkkkkkhkkkhkhkkhkhkkkhkkkkkkkkkkk kkkkkhkkkkkkkkhkkkkkkkk

kkkkkkkkkkkhkkkhkkkkhkkkhkkkhkkkhkkkhkkkkhkhkkkhkkkkkkkkkkhk kkkkkhkkkkhkkkhkkkhkkkk

CALLOO1 EQU

*

ST R12XIORETRN
CALL XMO016,(DDMMYY,P16),VL
R12,XIORETRN

L

* B RI12

MVC NEXTLAB,'R12'

RETURN

kkkkkkkkkkkhkkkkhkkkkhkkkhkkkhkkkhkkkhkhkkkhkhkkkhkkkkkkkkkkk kkkkkhkkkkkkkkhkkkhkkkkk

*RECON TABLE OF LITERAL CONSTANTS
NEXTLAB DC CL8
CONO001 EQU 12

LITOO1
LITO02
LITOO03
LITOO4
LITOO05
LITOO6
LITOO7
LITOO8
LITOO9

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

co
cr
c2'
c3
CL'
CR'
H'365'
H2'
H'30'

CONO002 EQU 10
LITO10 EQU C)

LITO11

EQU

c

*RECON END OF LITERAL CONSTANTS

NEXTLAB DC CL8

*%

*%

*%k%k * *% * *%k%k *% * *k%k *

END XMO059

44



6.2 Reengineered PL/l Source
DLITPLI: PROC(PCB_BE,PCB_TAA,
PCB_TA,PCB_VA)
OPTIONS(MAIN) REORDER ;

/************************************************* ********************/
[#* P2715 - COPYRIGHT IBM 1983 LICENSED MATERL - kx|
T PROGRAM PROPERTY OF IBM k|
/************************************************* ********************/
I' *% *% * *kkk *% * *% * *%kk ************/
I* *
/¥ PARAMETER - DECLARATIONEN: *
I* */
I* *
/************************************************* ************/
DCL COIBM CHAR(76) INIT
(P2715 COPYRIGHT IBM CORP 1983 LICENSED MATERF PROGRAM PROPERTY
OF IBM);
DCL (PCB_BE,PCB_TAA,

PCB_TA,PCB_VA) PTR

/* DECLARES */
DCL SUCHKEY CHAR(15)  INIT(");
DCL LINECOUNTER  PIC'(05)9' INIT(");
DCL COUNTER PIC'(15)9' INIT(");
DCLTAWERT Z  PIC'Z.2ZZ.27Z.ZZ9V,99' ;
DCL TAWERT_NEU  CHAR(16) ;

DCL BSTKNOM PIC '(15)9' INIT(0) ;

DCL BNOMSFRS  PIC '(15)9' INIT(0) ;

DCL HFLOAT_1  PIC '(15)9' INIT(0)

DCL HFLOAT 2 PIC '(15)9' INIT(0) ;

DCL HFLOAT_3  PIC '(15)9' INIT(0) ;
DCL STEUER_VALUE PIC '(1)9' INIT(");
DCL LOOP_ERROR_COUNT  PIC'(05)9'  INIT(0)
DCL AKTUELLE_AKTSTUFE  CHAR(L) INIT(") ;
/* OPERATOR FUER DLI-ZUGRIFFE *
DCL GLOBAL_OPERATOR CHAR(2) INIT( =) ;
/* ZAEHLERFELDER FUER LISTEN_OUTPUT  *

DCL VALOREN_|  PIC'(05)9' INIT(0);
DCL VALOREN_O  PIC'(05)9' INIT(0)
DCL BESTAND_|  PIC'(05)9' INIT(0);

DCL BESTAND_O  PIC'(05)9' INIT(0);
DCL TABELLEN_|  PIC '(05)9' INIT(0) ;
DCL TABELLEN_O  PIC'(05)9' INIT(0) ;

DCL MARCHZINSEN PIC '(11)9.(2)9' ;

DCL MARCHZ_MELDUNG CHAR (1) INICO') ;
DCL PARM_FAELL CHAR (10) INM);
DCL PARM_SICHERST PIC  '(8)9' INIT;

DCL PARM_LZPERB CHAR (10) IN(T;
DCL PARM_LZPERV CHAR (10) IN(T);
DCL PARM_EVERF CHAR (10) IN(T;
DCL PARM_STKNOM PIC'(13)9.22)9' ;

DCL PARM_ZSATZ PIC(07)9.(5)9' ;

DCL PARM_WAEK PIC  '999V0999' ;

DCL PARM_WAEE PIC '999'

DCL PARM_USANZ CHAR (1) IN(D);
DCL INDEX_GEFUNDEN CHAR (1) INI(O") ;
DCL |_COUNTER PIC'(05)9' INM);

DCL AUSWAHL_PTR PTR;

DCL CONVERSIONS_FELD_1  CHAR(11) INIT(") ;
DCL CONVERSIONS_FELD_2  CHAR(11) INIT(") ;
DCL CONVERSIONS_FELD_3  CHAR(12) INIT(") ;
DCL KEY_FELD CHAR(33) INIT(") ;
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DCL (ONE,TWO,THREE,FOUR,FIVE,SIX) PIC '(08)9" ;
%INCLUDE P2715; /* SYMBOLIC CONSTANTS & LITERALSY
ONE =1;
TWO =2;
THREE = XCON3 ;
FOUR = XCON4 ;
FIVE = XCONS5 ;
SIX = XCONG6 ;
DCL BESTAND_DB PIC '(05)9' INIT (1)
DCL TABELLEN_DBA  PIC'(05)9' INIT (2)
DCL TABELLEN_DB PIC '(05)9' INIT (3)
DCL VALOREN DB PIC '(05)9' INIT (4)

DCL PCB_PTR PTR;

DCL 1 PCB BASED (PCB_PTR), /TGP *
3DBNAME CHAR ( 8), /* NAME *
3SEGL CHAR ( 2), PMESMENT-LEVEL ¥
3 STATUS CHAR ( 2), PTBTUS-CODE ¥
3F1 CHAR ( 4), /RRELEVANT IMS-INT *
3F2  PIC'9(08), /MS-INTERN *
3SNAME CHAR ( 8), PMESMENT-NAME ¥
3DKEYL PIC'9(08), /*EY-LAENGE *
3F3  PIC'9(08), /MS-INTERN *
3KEY CHAR (32); /*BY/-FEEDBACKAREA *

DCL 1 PCBX DEFINED PCB,

3XNAME CHAR ( 8), /* BNAME *
3XREST CHAR ( 60); /*BODATA *
[UNTERTEILBAR ¥/
[rexrrki Rk kR Rk kb dkkkok Krkkkkk kAR Rkk Rk |
* */
/* DL/l - ANGABEN: */
* */
JHrkkkkk Rk ke kkk ko kkokdk kkkdkk kR kkokkkkok kokokok ko kkkkkkk ko kdok |

/*********************/

[*LD-FUNKTIONEN  */
[k |
3 FILLER CHAR(12);
0/* Redefining Group Length does not match Redeffitie
0/* Redefined Group Length = 0080 */
0/* Redefining Group Length = 0068 */

0/* Difference is =12 *
0/* Generated Filler must pad the shorter Groupg/
DCL 1 FUNC,

3GU  CHAR ( 4) INIT(GU,
3GHU CHAR ( 4) INIT(GH),
3GN  CHAR ( 4) INIT(GN,
3GHN CHAR ( 4) INIT(GH),
3GNP CHAR ( 4) INIT(GN),
3GHNP CHAR ( 4) INIT(OH),
3DLET CHAR ( 4) INIT(ET),
3REPL CHAR ( 4) INIT(RE),
3ISRT CHAR ( 4) INIT(RT);

/**********************/

/* DLPARAMETER COUNT */
/**********************/
DCL 1 PARC,
3C3  PIC'9(08) INIT(3) /CONVERTED*
3C4  PIC'9(08) INIT(4) /*CONVERTED*
3C5  PIC'9(08) INIT(5) /*CONVERTED*
3C6  PIC'9(08) INIT(S) /*CONVERTED*

1* * *k%k *%

I* *

*% *% * aa/
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/* ON-ERROR */
/* *

DCL PLIRETCODE DECFIXED (08) INIT (0) ; [*CONVERTED*/

ON ERROR

CALL TESTME_002;

[* --*/

TESTME_002: PROC,;

ON ERROR SYSTEM ;

/* ON ERROR CALL ABEND(999) */  /**** ERROR INON-ERROR **/
LOOP_ERROR_COUNT = LOOP_ERROR_COUNT +1;
IF LOOP_ERROR_COUNT >5
THEN
DO ;

PUT FILE(LISTE) SKIP EDIT
('LOOP INNERHALB ON ERROR BLOCK") (A) ;
STOP ;
END ;
CLOSE FILE(LISTE) ;
CALL PLIRETC(PLIRETCODE) ;
IF PLIRETCODE > 4
THEN
DO ;
IFE=0;
CALL FEHLER(IFE,PCB_PTR) ;
END ;
GO TO PROGRAMM_ENDE ;
CALL PLIDUMP(TFHCBA''P2715") ;

[* CALL ABEND(2714) */

END ;

ON CONVERSION

CALL TESTME_003;

[* --*/

TESTME_003: PROC;

ON ERROR SYSTEM ;

IF ONCODE "= 612

THEN

DO ;
PUT SKIP EDIT (CONVERSION-ERROR, ONCODE: 'GRDE) (A,P'Z2ZZ9Y;
PLIRETCODE =12;
SIGNAL ERROR ;

END ;

ELSE

DO ;
PUT SKIP EDIT (CONVERSION-ERROR 612 ',
HERKUNFT,":>',ONSOURCE,'< ,KEY_FELD)
(AAAAAA);
ONSOURCE = SUBSTR('0000000000000000000000QD00'
LENGTH(ONSOURCE)) ;

END ;

END ;

DCL FIXED_ERROR_COUNT DECFIXED (04) INIT(O) ; [*CONVERTED*/

ON FIXEDOVERFLOW

CALL TESTME_004;

[* --*/

TESTME_004: PROC,;

ON ERROR SYSTEM ;

IF FIXED_ERROR_COUNT > 200

THEN

DO ;
PUT SKIP EDIT('FIXED_ERROR_COUNT > 200 ',
'TEST - TERMINATON N (AA) ;
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PLIRETCODE =12 ;
SIGNAL ERROR ;
END ;
FIXED_ERROR_COUNT = FIXED_ERROR_COUNT +1;
ONSOURCE =0 ;
END ;
/************************************************* *********/
I* *
/¥ UEBERSCHRIFT - LISTE %
I* *
/************************************************* *********/
ON ENDPAGE(LISTE)
CALL TESTME_005;
I* -]
TESTME_005: PROC;
CT(19) = CT(19) + 1;
CT(20) = CT(20) + 3;
PUT FILE(LISTE) EDIT
('SBG-WAB','MANUELL GEAENDERTE TAGESWERTE PERATUM,'LISTE',
'4' AKTUELLE_AKTSTUFE,'SEITE :',CT(19))
(COL(01),A,COL(16),A,COL(50),A,COL(70),A,COL(78),
COL(77),A,COL(100),A,COL(108),P'ZZZZ9') PAGE; /* BVO0O1 */
PUT FILE(LISTE) SKIP(2) EDIT
(FUER FOLGENDE POSITIONEN WURDEN B_RENDTA, B_TGEFA,',
'B_VPFWET NEU GERECHNET?)
(COL(1),A,COL(52),A) ;
PUT FILE(LISTE) SKIP(3) EDIT
(VALNR',VALZUS',ZUGEH' 'EIGENT',NL', TITKUT!
"TAGESWERT NEU)
(COL(01),A,COL(16),A,COL(26),A,COL(35),A,COL(48),COL(53),A,
COL(82),A) ;
PUT FILE(LISTE) SKIP(2) EDIT (* ') (COL(1),A)
LINECOUNTER =8 ;

END ;
I' *% *% * *kkk *% * *% * * k% *********/
I *
I INITIALISIERUNG *
I *
I' *% *% * *kkk *%* * *%* * * k% *********/
PGM_START:
CT =0;
DATUM = '99.99.99' :
ZEIT = TIME

ZEIT = TRANSLATE('12:34:56,789',ZEIT23456789") ;
PLIRETCODE =0

OPEN FILE(LISTE) PAGESIZE}2
I' **% *% * *kkk *% * *% * *kk ************/
I* *
I* VERARBEITU NG *
I* */
I' **% *% * *kkk *% * *% * *kk ************/

/* FESTSTELLEN OB JOB UEBERHAUPT LAUFEN SOLL */
KEY_FELD = LOW(32) ;
CALL DB_AKTION(TABELLEN_DB,'GU'KEY_FELD,") ;
IF PCB.STATUS A=""
THEN
DO ;
PUT FILE(LISTE) SKIP EDIT
('DATUMRECORD IN TABELLEN_DB NICHT VORHANDEN" A) ;
PLIRETCODE =12 ;
SIGNAL ERROR ;
END ;

48



ELSE
DO ;
PDAT = ADDR(IO_TA) ;
AKTUELLE_AKTSTUFE = DATUMREC.AKTSTUFE ;
END ;
KEY_FELD ="9900';
GLOBAL_OP =">=";
CALL DB_AKTION(TABELLEN_DBA,'GU'KEY_FELD,") ;
IF PCB.STATUS "=""1 SUBSTR(IO_TA,1,4) "= KEYEED
THEN
DO ;
PUT FILE(LISTE) SKIP EDIT
('DATUMRECORD IN TABELLEN_DB NICHT VORHANDEN" A) ;
PLIRETCODE =12 ;
SIGNAL ERROR ;
END ;
ELSE
DO ;
PDAT = ADDR(IO_TA) ;
DATUM = TRANSLATE('AB.CD.EF',ABR9900.MASCHOV,'ECDAB) ;
END ;
SIGNAL ENDPAGE(LISTE) ;
IF AKTUELLE_AKTSTUFE ='F'
THEN
DO ;
KEY_FELD ='9910"'!! LOW(15) ;
SUCHKEY ='9910';
END ;
ELSE
DO ;
KEY_FELD ='9909' ' LOW(15) ;
SUCHKEY ='9909';
END ;
IO TA =SUCHKEY ;
GLOBAL_OP =">=";
CALL DB_AKTION(TABELLEN_DBA,'GHU',KEY_FELD,") ;
IF PCB.STATUS *=""1 SUBSTR(IO_TA,1,4) "= SUCHK
THEN
DO ;
PUT FILE(LISTE) SKIP EDIT
(KEIN ABRUF") (A) ;
PLIRETCODE =4 ;
SIGNAL ERROR ;
END ;
/* DATUMSRECORD DER BESTANDS DB HOLEN ZUR BESETRASG PARM_SICHERST?/
KEY_FELD = LOW(32) ;
GLOBAL_OP =">=";
CALL DB_AKTION(BESTAND_DB,'GU',\KEY_FELD,");
IF PCB.STATUS *="'1 SUBSTR(IO_BE,1,15) *= LOY)
THEN
DO ;
CALL FEHLERMELDUNG(1) ;
PLIRETCODE =8;
SIGNAL ERROR ;
END ;
ELSE
DO ;
PDAT = ADDR(IO_BE) ;
PARM_SICHERST = TRANSLATE(ABCDEFGH',DATUMRECISHERST,
'AB.CD.EFGH") ;
END ;
/* BESTAND LESEN, SOLANGE DL/I-STATUS 'OK' */
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LOOP:
DO WHILE(PCB.STATUS ="");
CALL DB_AKTION(BESTAND_DB,'GHN'",'U" ;
IF PCB.STATUS A=""
THEN
DO ;
LEAVE LOOP ;
END ;
ELSE
DO ;
/* VERARBEITUNG NUR WENN FLAG GESETZT
IF B_ABRTAGW ="1"
THEN
DO ;
KEY_FELD =B_VALNR !l
B_VALzZUS !l
B_ZUGEH !
B_EIGENT !!
B NL !l
B RESKEYBE ;

*

CALL DB_AKTION(VALOREN_DB,'GU',KEY_FELD,"),

IF PCB.STATUS A=""
THEN
DO ;
CALL FEHLERMELDUNG(2) ;
PLIRETCODE =8 ;
SIGNAL ERROR ;
END ;
HERKUNFT ='B_VPFWET';
IFS_SNCD ='S'
THEN
DO ;
B VPFWET =0;
END ;
ELSE
DO ;
H1 =B _TAWERT ;
H2 =S VPFANS/100;
B_VPFWET = ROUND1(H1,H2) ;
END ;
/* OBLIGATION ODER AKTIE ? */
IF VERIFY(SUBSTR(S_VALART,2,1),'6789) =0
THEN
DO ;
/* OBLIGATIONEN GEFUNDEN */
CALL RENDBER ;
END ;
ELSE
DO ;
/* AKTIEN GEFUNDEN */
BSTKNOM = B_STKNOM ;
SELECT (S_SNCD) ;
WHEN ('N")
DO ;
KEY_FELD ='01"'!' VALOR.C_OWAEC;

CALL DB_AKTION(TABELLEN_DB,'GU',KEY_FED,") ;

IF PCB.STATUS A=""

THEN

DO ;
CALL FEHLERMELDUNG(3) ;
PLIRETCODE =8 ;
SIGNAL ERROR;
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END ;
IFD_WAEE "=0&B_TAWERT *=0
THEN
DO ;
H1 = (D_WAEK / D_WAEE) ;
H2 =BSTKNOM *S_DIV/B_TAWERT ;
B_RENDTA = ROUND2(H1,H2) ;
END ;
ELSE
DO ;
B TAWERT =0;
END ;
END ;
WHEN ('S")
DO ;
KEY_FELD ='01"!! VALOR.C_HWAEC ;
CALL DB_AKTION(TABELLEN_DB,'GU',KEY_FED,") ;
IF PCB.STATUS A=""
THEN
DO ;
KEY_FELD ='01'!! VALOR.C_OWAEC ;
CALL DB_AKTION(TABELLEN_DB,'GU'\KEY FELD,") ;
IF PCB.STATUS A=""
THEN
DO ;
CALL FEHLERMELDUNG(3) ;
PLIRETCODE =8;
SIGNAL ERROR ;
END ;
END ;
IFD WAEE"=0&B_TAWERT =0
THEN
DO ;
H1 = (D_WAEK / D_WAEE) ;
H2 =BSTKNOM *S DIV * 100/ B_TAWER,;
B_RENDTA = ROUND2(H1,H2) ;
END ;
ELSE
DO ;
B_ TAWERT =0;
END ;
END; /* 'WHEN ('S") *
OTHERWISE
DO ;
B _RENDTA=0;
END ;
END; /*SELECT S _SNCD */
END ; /* OBLI / AKTIE */
/* B_TAGEFA BERECHNEN */
HERKUNFT ='B_TAGEFA';
BNOMSFR =B_NOMSFR ;

H1 =B_RENDTA;

B_TAGEFA = ROUND1(BNOMSFR,H1) ;
/* FLAG RUECKSETZEN */
B_ABRTAGW =";

/* REWRITE BESTANDES RECORD *
CALL DB_AKTION(BESTAND_DB,'REPL',",'R") ;
IF PCB.STATUS A=""
THEN
DO ;

CALL FEHLERMELDUNG(4) ;

PLIRETCODE =12 ;



SIGNAL ERROR ;
END ;
/* MELDUNG AUF LISTE AUSGEBEN */
TAWERT _Z =B_TAWERT ;
/* CHANGE PUNKTE IN HOCHKOMMA */
TAWERT_NEU = TRANSLATE(TAWERT_Z,"",".") ;
LINECOUNTER = LINECOUNTER + 2 ;
IF LINECOUNTER > 60
THEN
DO ;

SIGNAL ENDPAGE(LISTE) ;
END ;
PUT FILE(LISTE) SKIP EDIT
(S_VALNR,S_VALZUS,S ZUGEH,S EIGENT,S NL,SKUT,
TAWERT_NEU)
(COL(1),A,COL(18),A,COL(26),P'99999',COL(3PY",
COL(45),P'9999',COL(53),A,COL(82),A) ;
PUT FILE(LISTE) SKIP EDIT (") (COL(#) ;
COUNTER =COUNTER + 1 ;

END ; /* IF FLAG GESETZT *
END ; /* IF BESTANDS RECORD FOUND *
END; /* DO WHILE BESTANDS RECOFRDVORHANDEN  */
/* LOESCHEN DES ABRUFRECORDS NACH VERARBEITUNG */
IF AKTUELLE_AKTSTUFE ="F'
THEN
DO ;

KEY_FELD ='9910"'!' LOW(15) ;
SUCHKEY ='9910';
END ;
ELSE
DO ;
KEY_FELD ='9909' ' LOW(15) ;
SUCHKEY ='9909';
END ;
I0O_TA =SUCHKEY ;
GLOBAL_OP =">=";
CALL DB_AKTION(TABELLEN_DBA,'GHU',KEY_FELD,") ;
IF PCB.STATUS "=""1 SUBSTR(IO_TA,1,4) "= SUCHK
THEN
DO ;
PUT FILE(LISTE) SKIP EDIT
(KEIN ABRUF") (A) ;
PLIRETCODE =4 ;
SIGNAL ERROR ;
END ;
CALL DB_AKTION(TABELLEN_DBA,'DLET'",'R") ;
IF PCB.STATUS "=""
THEN
DO ;
PLIRETCODE =12 ;
PUT FILE(LISTE) SKIP EDIT (
'DELETE ERROR, TABELLEN (ABRUF_RECORD) ") (A) ;
PLIRETCODE =12 ;
SIGNAL ERROR ;

END ;
/* ENDSUMME AUSGEBEN *
PUT FILE(LISTE) SKIP EDIT (' " (COL(2))8

PUT FILE(LISTE) SKIP EDIT
(wrrrrrns TOTAL |, COUNTER, POSITIONEN NEU GE RECHNET *ikess)
(COL(30),A,COL(47),P'ZZZZ9',COL(53),A) ;

IF UPDDAT(PCB_BE) ~= 0

THEN



DO;
CALL FEHLERMELDUNG(5);
PCB_PTR = PCB_BE;
PLIRETCODE = 12;
SIGNAL ERROR;
END;
/* IF UPDDAT(PCB_TAA) ~= 0 THEN
DO;
CALL FEHLERMELDUNG(5);
PCB_PTR = PCB_TAA,;
PLIRETCODE = 12;
SIGNAL ERROR;
END; */
PROGRAMM_ENDE:
CLOSE FILE(LISTE) ;
/* FEHLER-BEHANDLUNG *

FEHLER: PROC(JFE,PCBO); FEHLER BEHANDLUNG */
DCL PCBO PTR ;
DCL JFE DEC15,0) ; [*CONVERTED*

PUT FILE(LISTE) EDIT
(DBNAME =>'PCB_PTR->PCB.DBNAR'<,
' STATUS =>'PCB_PTR->PCB.STAS UK,
' SEGMENT = >',PCB_PTR->PCB.SNAME',
' S.LEVEL = ',PCB_PTR->PCB.SEGL
' KEY =>'PCB_PTR->PCB.KEY,<,
' PLIRETC = 'PLIRETCODE )
(SKIP(1),AAA,
SKIP(1),AAA,
SKIP(1),A A A,
SKIP(1),AA,
SKIP(1),AA A,
SKIP(1),AA) ;
END FEHLER
FEHLERMELDUNG: PROC(FEHLER_INDEX) :
DCL FEHLER_INDEX DECFIXED (04) ; /*CONVERTED*/
DCL MAX_INDEX  DECFIXED (04) INIT (30) ; [*CONVERTED*/
DCL FEHLERTEXT (30) CHAR(60) INIT (
'FEHLERHAFTER START AUF BESTANDS_DB!,
'VALOREN-RECORD NICHT VORHANDEN (MUSS)!,
"TABELLEN_RECORD (ORIGIN.-WAEH.) NICHT GEFUNDE ,
'REPLACE-ERROR IN BESTANDS_DB',
'FEHLER 5/,
'FEHLER 6',
'FEHLER 7',
'FEHLER 8,
'FEHLER 9,
'PGM_FEHLER: FALSCHER SELCT DB_NRY);

IF (FEHLER_INDEX > MAX_INDEX) !
(FEHLER_INDEX < 1)
THEN
DO ;
PUT FILE(LISTE) SKIP(3) EDIT
(FEHLER_INDEX OUT OF RANGE, VALUE: ',FEHLER_INBX)
(COL(40),A,P'22Z222279',SKIP(3)) ;
GO TO FEHLERM_END ;
END ;
PUT FILE(LISTE) SKIP EDIT (FEHLERTEXT(FEHLER_INDE}
(COL(01),A);
PUT FILE(LISTE) SKIP EDIT
(LAST FILESTATUS: ',PCB.STATUS) (A,A) ;
FEHLERM_END:
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END FEHLERMELDUNG ;
DB_AKTION: PROC (DB_NR,DB_FUNKTION,DB_SCHLUESSELKYION) ;
DCL DB_NR DECFIXED (04) ; [*CONVERTED*/
DCL SSA_PTR PTR ;
DCL DB_FUNKTION CHAR (4) ;
DCL DB_SCHLUESSEL CHAR (*) ;
DCL AKTION CHAR (1) ;
DCL FOUR DECFIXED (08) INIT (4) /*CONVERTED*
SELECT (DB_NR) ;
WHEN (BESTAND_DB)
DO ;
SSA BE.OP =GLOBAL_OP;
SSA BE.KEY = DB_SCHLUESSEL ;
SELECT (AKTION) ;
WHEN ('U")
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_BE®} BE,SSA BEU);
WHEN ('R")
CALL PLITDLI(THREE,DB_FUNKTION,PCB_BHK) BE);
OTHERWISE
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_BEQ® BE,SSA BE);
END ;
PCB PTR =PCB_BE;
END ;
WHEN (TABELLEN_DBA)
DO ;
SSA_TAA.OP = GLOBAL_OP;
SSA _TAAKEY = DB_SCHLUESSEL ;
SELECT (AKTION) ;
WHEN ('U")
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_TAAQO_TA,SSA TAAU);
WHEN ('R")
CALL PLITDLI(THREE,DB_FUNKTION,PCB_TAAO_TAA);
OTHERWISE
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_TAAQ_TA,SSA TAA);
END ;
PCB_PTR =PCB_TAA ;
END ;
WHEN (TABELLEN_DB)
DO ;
SSA TA.OP = GLOBAL_OP;
SSA TA.KEY =DB_SCHLUESSEL ;
SELECT (AKTION) ;
WHEN ('U")
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_TA(MD_TA,SSA TAU);
WHEN ('R")
CALL PLITDLI(THREE,DB_FUNKTION,PCB_TAQ_TA);
OTHERWISE
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_TA(MD_ TA,SSA TA);
END ;
PCB_PTR=PCB_TA;
END ;
WHEN (VALOREN_DB)
DO ;
SSA VA.OP =GLOBAL _OP;
SSA VAKEY =DB_SCHLUESSEL ;
SELECT (AKTION) ;
WHEN ('U")
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_VAD VA,SSA VAU);
WHEN ('R")
CALL PLITDLI(THREE,DB_FUNKTION,PCB_VAQ VA);
OTHERWISE
CALL PLITDLI(FOUR,DB_FUNKTION,PCB_VAD VA,SSA VA);
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END ;
PCB_PTR =PCB_VA ;
END ;
OTHERWISE
DO ;
CALL FEHLERMELDUNG(10) ;
PLIRETCODE =12 ;
SIGNAL ERROR ;
END ;
END ;
GLOBAL _OP ="'=';
END DB_AKTION ;
%INCLUDE RENDITE ;
%INCLUDE RENDBER ;
%INCLUDE DAYDIFF ;
%INCLUDE ROUND1 ;
%INCLUDE ROUND?2 ;
%INCLUDE UPDDAT ;
PROGRAMM_ENDE_ENDE:

END DLITPLI; I*  PROGRAM ENDE */

6.3 Reengineered COBOL Source

IDENTIFICATION DIVISION.

PROGRAM-ID. XM059.

kkkkkkkkkkkkkkkkkkkkhkkhkhkkkkkkkkkkkkkkkkkhkhkhk kkkkkkkkkkkkkkkkkkk
* XM059 EWIGER KALENDER 1901 - 1999

* PARAMETER

*

P1: DATUM TT,MM,JJ 8 BYTE AN

P2: SPRACHCODE 1,2,3
WENN UNGUELTIG =1 1 BYTEAN

P3: ALINIERUNG L (LINKS)
R (RECHTS)
WENN UGUELTIG=L  1BYTEAN
P4: WOCHENTAG OUTPUT 10 BYTESNA

WENN P1 NICH PLAUSIBEL, WIRD P4 MIT?' GEFUELLT

L T S B R . N N

1. JANUAR 1901 DIENSTAG AR.
ENVIRONMENT DIVISION.
DATA DIVISION.
WORKING-STORAGE SECTION.
REFINE 77 COMMREG PIC X(8) VALUE LOW-VALUES.
REFINE 01 ACCEPT-DATE.

REFINE 05 CURRENT-YEAR PIC 99.
REFINE 05 CURRENT-MONTH PIC 99.
REFINE 05 CURRENT-DAY PIC 99.
REFINE 01 ACCEPT-TIME.

REFINE 05 CURRENT-HOUR PIC 99.

REFINE 05 CURRENT-MINUTE PIC 99.
REFINE 05 CURRENT-SECOND PIC 99.
REFINE 01 CURRENT-DATE.

REFINE 05 CURRENT-YEAR PIC 99.
REFINE 05 FILLER PIC X VALUE."/

DIESER KALENDER BERUHT AUF DER TATSBHE, DASS AM
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REFINE 05 CURRENT-MONTH PIC 99.

REFINE 05 FILLER PIC X VALUE.Y/
REFINE 05 CURRENT-DAY PIC 99.
REFINE 01 TIME-OF-DAY.

REFINE 05 CURRENT-HOUR PIC 99.
REFINE 05 FILLER PIC X VALUE.Y/
REFINE 05 CURRENT-MINUTE PIC 99.
REFINE 05 FILLER PIC X VALUE."/

REFINE 05 CURRENT-SECOND PIC 99.
kkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkkkkkkhkhkkx kkkkkkkkkkkkkkkkkk
01 DDMMYY.
02 DD PIC 99.
RENAME 02 MONTH  PIC 99.
RENAME 02 CENTURY PIC 99.
REMOVE* Redefining Field Length does not match Efarked!
RENAME 02 CE-X REDEFINES CENTURY
RENAME PIC XXX.
RENAME 02 YEAR  PIC 99.
REMOVE* Redefining Field Length does not match Efared!
RENAME 02 YY-X  REDEFINES YEAR
RENAME PIC XXX.
01 P16 PIC X.
01 DATUM-NUMBERS.
REMOVE 02 DDP PIC 999.
REMOVE 02 MMP PIC 999.
REMOVE 02 YYP PIC 999.
REMOVE 02 DDB PIC S9999.
REMOVE 02 MMB PIC S9999.
REMOVE 02 YYB PIC S9999.
01 WORK-DATA-1.
RENAME 02 SPRACHENCODE FC
RENAME 02 LEFT-RIGHT-ALIGNMENT  PIC X.
REMOVE 02 DOPPELT PIC S9(15) VALUE 0.
REMOVE 02 YTT PIC S9(8) VALUE -1.
REMOVE 02 STT PIC S9(8) VALUE 0.
REMOVE 02 MTT PIC S9(8) VALUE 0.
REMOVE 02TTT PIC S9(8) VALUEO.
01 Ww.
02 w1 OCCURS 10 TIMES PIC X.

*
kkkkkkkkkkkkkhkkkkhkkkhkkkkhhkkkkkkkhkkkhkkkkhkkkkhkk kkkkkkkkkkkhkkkkhkkk

*

01 WOTAB.
02 FILLER PIC X(30) VALUE 'DIENSTAG MARI MARTEDI .
02 FILLER PIC X(30) VALUE 'MITTWOCH MERREDI MERCOLEDI .
02 FILLER PIC X(30) VALUE 'DONNERSTAGJHEYM  GIOVEDI .
02 FILLER PIC X(30) VALUE 'FREITAG VEDNREDI VENERDI .
02 FILLER PIC X(30) VALUE 'SAMSTAG SAEDI SABATO
02 FILLER PIC X(30) VALUE 'SONNTAG DIMNCHE DOMENICA .
02 FILLER PIC X(30) VALUE 'MONTAG LUBNI LUNEDI .
01 WOTAB-REDEF REDEFINES WOTAB.
02 DAYS-3 OCCURS 7 TIMES.
03 LANG-1 PIC X(10).
03 LANG-2 PIC X(10).
03 LANG-3 PIC X(10).

01 TATAB.

REMOVE 02 FILLER PIC S9999  VALUE 0.
* DC H3I'

REMOVE 02 FILLER PIC S9999  VALUE 31.
* DC H'59

REMOVE 02 FILLER PIC S9999  VALUE 59.
* DC  H'90



REMOVE 02 FILLER PIC S9999  VALUE 90.
* DC H'120

REMOVE 02 FILLER PIC S9999  VALUE 120.
* DC H'15T

REMOVE 02 FILLER PIC S9999  VALUE 151.
* DC H'18I

REMOVE 02 FILLER PIC S9999  VALUE 181.
*DC H212'

REMOVE 02 FILLER PIC S9999  VALUE 212.
* DC H'243'

REMOVE 02 FILLER PIC S9999  VALUE 243.
* DC H273

REMOVE 02 FILLER PIC S9999  VALUE 273.
* DC H'304

REMOVE 02 FILLER PIC S9999  VALUE 304.
* DC H'334

REMOVE 02 FILLER PIC S9999  VALUE 334.
* DC X'FF

REMOVE 02 FILLER PIC S9999  VALUE 336.
* DC X'FF

01 TATAB-RED REDEFINES TATAB.

REMOVE 02 TATAB-1 OCCURS 12 TIMES PIC S9999.
01 WORK-DATA-2.

REMOVE 02R1  PIC S9(8).

REMOVE 02R9  PIC S9(8).

REMOVE 02R8  PIC S9(8).

REMOVE 02 TAB-l PIC S9(4).

REMOVE 02W-l  PIC S9(4).

LINKAGE SECTION.
RENAME 01 PARAM-1.

RENAME 02 PARAM-1-TAG PIC 99.
02 FILLER PIC X.

RENAME 02 PARAM-1-MONAT PIC 99.
02 FILLER PICX.

RENAME 02 PARAM-1-JAHRHUNDERT PIC 99.
02 FILLER PIC X.

RENAME 02 PARAM-1-JAHR PIC 99.

RENAME 01 PARAM-2.
02 LANG-CODE PIC 9.
RENAME 01 PARAM-3.
02 DIRECTION PIC X.
RENAME 01 PARAM-4.

02 DAY-NAME PIC X(10).
RENAME PROCEDURE DIVISION USING PARAM-1 PARAM-2 PARM-3 PARAM-4.
REFINE X-START-LABEL.
RENAME MOVE 19 TO PARAM-1-JAHRHUNDERT
RENAME MOVE PARAM-1-TAG TO DD
RENAME MOVE PARAM-1-MONAT TO MONTH
RENAME MOVE PARAM-1-JAHR TO YEAR
RENAME MOVE LANG-CODE TO SPRACHENCODE
* CALL XM016,(DDMMYY,P16),VL
MOVE DIRECTION TO LEFT-RIGHT-AGNMENT
MOVE '0' TO P16
CALL 'XM016' USING DDMMYY, P16
IF P16 NOT ="'0'
MOVE ALL '?' TO DAY-NAME
GOBACK
END-IF.
* DEFAULT WERT
RENAME IF SPRACHENCODE =1
RENAME OR SPRACHENCODE =2
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RENAME OR SPRACHENCODE =3
RENAME CONTINUE
RENAME ELSE
* DEFAULT WERT
MOVE 1 TO SPRACHENCODE
END-IF
IF LEFT-RIGHT-ALIGNMENT ="L'
OR LEFT-RIGHT-ALIGNMENT =R
CONTINUE
ELSE
MOVE 'L' TO LEFT-RIGHT-ALIGNMENT
END-IF
MOVE DD TO DDP
MOVE MONTH TO MMP
MOVE YEAR TO YYP
MOVE DDP TO DDB

*% *%k%k *% * *%k%k khkkkhkkkhkkkkkkkk

YEAR
MINUS 1
GET DAYS
SAVE IT
MOVE MMP TO MMB

kkkkkkkkkkkkkhkkkkhkkkhkkkkhhkkkkkkkkkkhkkkkhkkkkhkk Kkkkkkkkkkkkhkkkkhkkk

E I

*

* KORREKTUR SCHALTJAHRE

MOVE YYP TO YYB

* YEAR/ 4
COMPUTE YTT =(YYB-1)*365
MOVE YYB TO R9 R8

* /[ SCHALTJAHR
COMPUTER9=R9/4

* / MONTH > FEBRK

* SUBTRACT 1

COMPUTE R8=R8-4*R9
IF R8 = 0 AND MMB <= 2
* SAVE CORRECTION
SUBTRACT 1 FROM R9

*% * *% * *%k%k khkkkhkkkhkkkkkkkk

* GET ADDR FOR DAY
END-IF
* SAVE DAYS FROVREVIOS MONTHS
MOVE RO TO STT
MOVE MMB TO TAB-I
IF TAB- <1 OR TAB-I > 12
DISPLAY 'ERROR IN XMO059, TATAB INDEX:TAB-1' ERDOES'
MOVE ALL X' TO DAY-NAME
GOBACK
END-IF
MOVE TATAB-1 (TAB-1) TO MTT
COMPUTE R9 =YTT + STT + MTT + DDB
COMPUTER1=R9/7
COMPUTER8=7*R1
COMPUTE TAB-I =R9 - R8

IF TAB-1=0
MOVE 7 TO TAB-I
END-IF

IF TAB-I<1ORTAB-I>7
DISPLAY 'ERROR IN XM059, WOTAB INDEX:TAB-I' ERDOES'
MOVE ALL 'X' TO DAY-NAME
* MOVE WEEKDAY TOSER
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GOBACK
END-IF
EVALUATE TRUE
WHEN SPRACHENCODE =1

MOVE LANG-1 (TAB-I) TO DAY-NAME

WHEN SPRACHENCODE = 2

MOVE LANG-2 (TAB-I) TO DAY-NAME

WHEN SPRACHENCODE =3
* FOR LEFT SCHIFT

MOVE LANG-3 (TAB-I) TO DAY-NAME

END-EVALUATE

IF LEFT-RIGHT-ALIGNMENT ="L'
CONTINUE

ELSE
MOVE DAY-NAME TO WW
MOVE 10 TO TAB-I

PERFORM WITH TEST BEFORE UNTIL W1 (TABNOT = SPACE

SUBTRACT 1 FROM TAB-I
END-PERFORM

PERFORM WITH TEST BEFORE VARYING W-R©M 10 BY -1
UNTIL TAB-1& OR TAB-1 = 10

MOVE W1 (TAB-I) TO W1 (W-1)
MOVE SPACE TO W1 (TAB-I)
SUBTRACT 1 FROM TAB-|
END-PERFORM
MOVE WW TO DAY-NAME
END-IF.
GOBACK.

6.4 Assembler Macro Table

Lnr Lng Code Name
0001 04 PROC NOPR
0002 07 LINK OBINAME
0003 06 FUNC YABVAN
0004 07 COPY YABZBER
0005 07 PROC YAD1401
0006 08 FUNC YADRESS1
0007 08 FUNC YADRESSE
0008 08 LINK YAGRCALL
0009 08 LINK YAGRCALT
0010 05 DB YAIBD

0011 04 FUNC YAKV
0012 05 CNTR YALIN
0013 07 FUNC YANREDE
0014 04 FUNC YAUS
0015 05 FUNC YBAUS
0016 05 FUNC YBEIN
0017 06 FUNC YBEIN1
0018 05 PROC YBMIX
0019 04 FUNC YBOP
0020 05 FUNC YBPPZ
0021 07 PROC YBTCALL
0022 05 CALL YCALL
0023 05 FUNC YCAUS
0024 05 FUNC YCEIN
0025 04 FUNC YCLC
0026 05 FUNC YCLEN
0027 05 FILE YCLOS
0028 05 FUNC YCMIX
0029 07 LINK YCOCALL
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0030 06 COPY YCOMRG
0031 07 COPY YCOMRG2
0032 06 ENTR YCSANF
0033 06 EXIT YCSEND
0034 07 FUNC YCTIMEO
0035 07 FUNC YCTIME1
0036 05 FUNC YDATE
0037 06 ENTR YDCANF
0038 04 FILE YDCB

0039 06 EXIT YDCEND
0040 07 FUNC YDFTRAC
0041 04 FUNC YDIV
0042 07 MASK YDLCALL
0043 06 DB YDLPCB

6.5 Data Name Table

OldName;NewName;
CRT-EIN;CRT-EINGABE;
CRT-AUS;CRT-AUSGABE;
RPARA;R-PARAMETER;
RPARA-ZE;R-PARAMETER-ZENTRALEINHEIT
KO;KASSENORDNUNG;
AP;APPLIKATION;

AR;ABRECHNUNG;

HB;HAUPTBEREICH,;

PS;POSTESTELLE;
KOAN;KOSTENANNAHME;
KOAB;KOSTENABRECHNUNG;
KOPR;KOSTENPROGRAMM;
KOFR;KOSTENVERANSCHLAGUNG;
APAN;APPLIKATIONSANNAHME;
APAB;APPLIKATIONSABNAHME;
APFR;APPLIKATIONSVERANSCHLAGUNG;
APPR;APPLIKATIONSPROGRAMM;
ARAB;ABRECHNUNGSABNAHME;
ARAN;ABRECHNUNGSANNAHME;
ARFR;ABRECHNUNGSVERANSCHLAGUNG;
ARPR;ABRECHNUNGSPROGRAMM;
HBAN;HAUPTBEREICHSANNAHME;
HBAB;HAUPTBEREICHSABNAHME;
HBPR;HAUPTBEREICHSPROGRAMM;
HBFR;HAUPTBEREICHSVERANSCHLAGUNG;
PSAN;POSTSTELLEANNAHME;
PSAB;POSTSTELLEABNAHME;
PSFR;POSTSTELLEVERANSCHLAGUNG;
PSPR;POSTSTELLEPROGRAMM;
C-ORD1;C-ORDNUNG-1;
C-ORD2;C-ORDNUNG-2;
C-ANZ;C-ANZAHL;
C-ANZB;C-ANZAHL-BEZAHLT;
C-GEB;C-GEBUEHR;
C-GEB6;C-GEBUEHR-6;
C-MKZ;C-MEDIANKZ;

C-IND;C-INDEX;
C-LFNR;C-LAUFENDE-NUMMER;
C-MLDG-OK;C-MELDUNG-OK;
C-MLDG-WEITER;C-MELDUNG-WEITER;
C-LNFNR9;C-LAUFNR-9;
ZKTBL;ZENTRALKOSTENTABELLE;
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ZKTNRB;ZENTRALKOSTENNUMMER,;
ZPNAM;ZENTRALPOSTNAME;
ZPADR;ZENTRALPOSTADDRESSE;
ZK-UST;ZENTRALKASSE-UMSATZSTEUER;
ZK-BRF;ZENTRALKASSE-BERECHNUNGSFORMEL,;
ZFUNK2;ZENTRALFUNKTION-2;
ZFUNK19;ZENTRALFUNKTION-19;
ZK-FRI;ZENTRALKASSE-FREITAG,;
ZK-SKO;ZENTRALKASSE-ORDNUNG;
ZI-FAM;ZI-FAMILIENNAME;
Z1-VOR;ZI-VORNAME;
ZI-SUCH;ZI-SUCHAKTION;
ZPNR-TEL;ZP-TELEFONNR,;
ZPNR-UNT;ZP-UNTERNEHMERNUMMER;
ZP05-SI;ZP-05-SIGNATUR,;
ZP05-SIA;ZP-05-SIGNALE;
ZTB-ANF;ZTB-ANFANG;
K-KVNR;KUNDEN-KRANKENVERSICHERUNGSNUMMER;
K-GEBDAT;KUNDEN-GEBURTSDATUM,;
K-GEBT;KUNDEN-GEBURTSTAG,;
K-GEBM;KUNDEN-GEBURTSMONAT,;
K-GEBJ;KUNDEN-GEBURTSJAHR;
K-MEHRL;KUNDEN-MEHRLEISTUNG;
K-FAMNAM;KUNDEN-FAMILIENNAME;
K-VORNAM;KUNDEN-VORNAME;
K-TITELKZ;KUNDEN-TITEL;
K-PLZ;KUNDENPOSTLEITZAHL,
K-STR;KUNDENSTRASSE;
K-GESCHL;KUNDENGESCHLECT;

6.6 Batch Process Interface

<?xml version="1.0" encoding="UTF-8" ?>
<|--DOCTYPE CodeTran SYSTEM "CodeTran.dtd"-->
<CODETRAN>

<Names

ProductName = "AIRPORT"

SystemName ="I4-PACK"

OutputType = "cob2java"

/>

<Parameters
Comments = "Y"
TestMode ="Y"
/>

<Directories>
<Orig_Input_Dir>c:\DATA\COB\TRANOUT\SourceColleaon</Orig_Input_Dir>
<Input_Dir>Workinp</Input_Dir>
<Orig_Output_Dir>c:\DATA\COB\TRANOUT\TranOut</Qgi Output_Dir>
<Output_Dir>TranOut</Output_Dir>
<Work_Dir>Work</Work_Dir>
<Copy_Dir>CopyLib</Copy_Dir>
<Func_Tab>functab.wrl</Func_Tab>
</Directories>
<Files>
<Orig_File_0001>i100.cbl</Orig_File_0001>
<File_0001>SRCO0001.CBL</File_0001>
<Orig_File_0002>i101.cbl</Orig_File_0002>
<File_0002>SRC0002.CBL</File_0002>
<Orig_File_0003>1300.CBL</Orig_File_0003>
<File_0003>SRC0003.CBL</File_0003>
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<Orig_File_0004>I500.CBL</Orig_File_0004>
<File_0004>SRC0004.CBL</File_0004>
<Orig_File_0005>i900.cbl</Orig_File_0005>
<File_0005>SRC0005.CBL</File_0005>
<Orig_File_0006>i90a.cbl</Orig_File_0006>
<File_0006>SRC0006.CBL</File_0006>
<Orig_File_0007>iabl.cbl</Orig_File_0007>
<File_0007>SRC0007.CBL</File_0007>
<Orig_File_0008>iab6.cbl</Orig_File_0008>
<File_0008>SRC0008.CBL</File_0008>
<Orig_File_0009>ICAL.CBL</Orig_File_0009>
<File_0009>SRC0009.CBL</File_0009>
<Orig_File_0010>icel.chl</Orig_File_0010>
<File_0010>SRC0010.CBL</File_0010>
<Orig_File_0011>IDB1.CBL</Orig_File_0011>
<File_0011>SRC0011.CBL</File_0011>
<Orig_File_0012>idil.cbl</Orig_File_0012>
<File_0012>SRC0012.CBL</File_0012>
<Orig_File_0013>igal.cbl</Orig_File_0013>
<File_0013>SRC0013.CBL</File_0013>
<Orig_File_0014>igat.cbl</Orig_File_0014>
<File_0014>SRC0014.CBL</File_0014>
<Orig_File_0015>IKI1.CBL</Orig_File_0015>
<File_0015>SRC0015.CBL</File_0015>
<Orig_File_0016>imf9.cbl</Orig_File_0016>
<File_0016>SRC0016.CBL</File_0016>
<Orig_File_0017>imo1.cbl</Orig_File_0017>
<File_0017>SRC0017.CBL</File_0017>
<Orig_File_0018>IMON.CBL</Orig_File_0018>
<File_0018>SRC0018.CBL</File_0018>
<Orig_File_0019>iprt.cbl</Orig_File_0019>
<File_0019>SRC0019.CBL</File_0019>
<Orig_File_0020>isal.cbl</Orig_File_0020>
<File_0020>SRC0020.CBL</File_0020>
<Orig_File_0021>ITIM.CBL</Orig_File_0021>
<File_0021>SRC0021.CBL</File_0021>
<Orig_File_0022>ITP1.CBL</Orig_File_0022>
<File_0022>SRC0022.CBL</File_0022>
<Orig_File_0023>iy10.cbl</Orig_File_0023>
<File_0023>SRC0023.CBL</File_0023>
</Files>

</CODETRAN>

6.7 Converted COBOL Program from Assembler
CcOoB *

COB LINKAGE SECTION.
COB 01 REGISTERS.

COB 02 RO PIQ®WUSAGE COMP.
COB 02 RO-PTR REDEFINES RO PORYT
COB 02 R1 PIQ®WSAGE COMP.
COB 02 R1-PTR REDEFINES R1 PORWRT
COB 02 R2 PIQ®WSAGE COMP.
COB 02 R2-PTR REDEFINES R2 PORWRT
COB 02 R3 PIQ®WSAGE COMP.
COB 02 R3-PTR REDEFINES R3 PORYT
COB 02 R4 PIQ®WUSAGE COMP.
COB 02 R4-PTR REDEFINES R4 PORYT
COB 02 R5 PIQ®WUSAGE COMP.
COB 02 R5-PTR REDEFINES R5 PORYT
COB 02 R6 PIQ®WUSAGE COMP.
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COB 02 R6-PTR REDEFINES R6 POBRL

COB 02 R7 PIQ®WSAGE COMP.
COB 02 R7-PTR REDEFINES R7 PORWRT
COB 02 RS PIQ®WSAGE COMP.
COB 02 R8-PTR REDEFINES RS PORWRT
COB 02 R9 PIQ®WSAGE COMP.
COB 02 R9-PTR REDEFINES R9 PORYT
COB 02 R10 PIQ®ISAGE COMP.
COB 02 R10-PTR REDEFINES R10 POBRT
COB 02 R11 PIQ®IUSAGE COMP.
COB 02 R11-PTR REDEFINES R11 POBRT
COB 02 R12 PIQ®ISAGE COMP.
COB 02 R12-PTR REDEFINES R12 POBRT
COB 02 R13 PIQ®ISAGE COMP.
COB 02 R13-PTR REDEFINES R13 POBRT
COB 02 R14 PIQ®ISAGE COMP.
COB 02 R14-PTR REDEFINES R14 POBRT
COB 02 R15 PIQ®ISAGE COMP.

COB 02 R15-PTR REDEFINES R15 POBRT
COB 01 BASED-DATEN.

COB 02 X PIC X(0001
02 FILLER REDEFINES
03 FILLER PIC0QOO).
COB 03 X-0-L'REFTA1 PIC0QO1).
02 FILLER REDEFINES
03 FILLER PIC0Q00).
COB 03 X-0-L'ZUSCHL PIC0QO1).
COM *

COB PROCEDURE DIVISION USING REGISTERS, BASED-DEN.
COB * ZSTRT BASIS=R11,REGS=2
COB MOVE X-0-R1 TO R3 .
COB ENTRY KV0226

COB USING ARB R3 .

COB MOVE SAVATO R10.
COB MOVE WT025A TO R5.
COB ENTRY KV0226

COB USING T025F01 R5 .
COB MOVE WTO010A TO R4 .
COB ENTRY KV0226

COB USING TO10FO01 R4 .

COB IF TO10FO1 = SBEH

COB GO TO Z2261 .

COM * Fomga Jump ===>> 72261

COB MOVE TO10F01 TO SBEH .
COB PERFORM Z226U1 .
COB IF TO10F471 NOT ="'1"

COB GO TO 222692 .

COM * Fawd Jump ===>> 722692
COM *

COB Z2261.

COB IF TO25F021 NOT ="'E'

COB GO TO 22269 .

COM * Faavd Jump ===>> Z1169
COB IF TO25F86 NOT ="3'

COB GO TO 22268 .

COM * Faawd Jump ===>> Z2268
COB IF TO25F36 NOT ='D'

COB GO TO Z2263.

COM * Fawd Jump ===>> 72263

COB MOVE 'G' TO T025F36 .
COB GO TO Z2268 .
COM * Fawd Jump ===>> 72268



COM *

COB Z72263.

COB IF TO25F36 NOT ="A'

COB GO TO 72262 .

COM * Fawd Jump ===>> 72262
COB MOVE 'C' TO TO25F36 .

COB GO TO Z2268 .

COM * Faavd Jump ===>> 72268
COM *

COB Z2262.

COB IF TO25F36 = 'B'

COB GO TO 72268 .

COB IF TO25F36 = 'E'

COB GO TO 72268 .

COB IF TO25F36 = 'C'

COB GO TO 72268 .

CcOB IF TO25F36 = 'F'

COB GO TO 72268 .

COB IF TO25F36 = 'G'

COB GO TO 72268 .

COB CALL 'SESXCOR ' USING GEBA1 GEBAL1 .
COB CALL 'SESXCOR ' USING GEBA2 GEBA2 .
COB MOVE '' TO ZUSCHLL1 .

COB MOVE "' TO KZLINO .

CcOB MOVE X-1=) TO ZUSCHL1(1:L-BZAEHL1-.
COB MOVE KPO TO KZzZUS .

COB MOVE KPO TO ZUBEL .

COB MOVE KPO TO REFTA1 .

COB MOVE KPO TO REFTAZ2 .

COB MOVE KPO TO REFTA3 .

COB MOVE KPO TO REFTA4 .

COB MOVE KPO TO REFLI .

COB MOVE KPO TO KZTAA.

COB MOVE KPO TO KZTAN .

COB MOVE KPO TO SMENG .

COB MOVE KPO TO LMENG .

COB CALL 'SESXCOR ' USING KZLK KZLK .
COB CALL 'SESXCOR ' USING KZBM KZBM .
COB MOVE KPO TO RF1.

COB MOVE KPO TO SPREI .

COB CALL 'SESXCOR ' USING BKZE BKZE .
COB PERFORM Z226U2 .

COB PERFORM Z226U3 .

COB MOVE WT025A TO R5 .

COB MOVE SAVATO R10.

COB GO TO z22681 .

COM * Fawd Jump ===>> 722681
COM *

COB Z72268.

COB ADD WLT025 TORS.

COB ADD WLT025 TO R10 .

COM *

COB Z22681.

COB IF R5 NOT < WT025

COB GO TO 72269 .

COM * Fawd Jump ===>> 72269
COM *

COB Z2267.

COB GO TO z2261 .

COM * Bag#rd Loop <<=== Z2261
COM *
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6.8 Converted PL/I Program from Assembler

XMO059 :PROCEDURE ( PARM1, PARM2, PARM3, PARMRARMS, );
I' *% *% * *kkk *% * *% * *k% * *k% * *%
*FILE DECLARATIONS */

ENTRY DECLARATIONS */

DECLARE R12 ENTRY;
DECLARE XMO016 ENTRY;

[F** *% * *kkk *% * *% *%k%k * *kk * *%

DECLARE SESTM ENTRY RETURNS (FIXED BIN(15));
DECLARE SESEDIT ENTRY RETURNS (CHAR(¥):;
DECLARE SESPACK ENTRY RETURNS (CHAR(*));
DECLARE SESUNPAC ENTRY RETURNS (CHAR(*));
DECLARE SESXCOR ENTRY RETURNS (BIT(8) ):
DECLARE SESXIOR ENTRY RETURNS (BIT(8) );
DECLARE SESXOI ENTRY RETURNS (BIT(8));
DECLARE SESXOC ENTRY RETURNS (BIT(8));

[F** *% * *kkk *% *% *%k%k * *k%k * *%

¥ CONSTANT DATADECLARATONS I*
DECLARE 1 POINTER_DATEN ,

RO FIXED BINARY (31),

REG_0 (31) BIT(1) DEFINES RO,

RO POINTER DEFINES RO,

R1 FIXED BINARY (31),
REG_1 (31) BIT(1) DEFINES R1,
R 1 POINTER DEFINES R1,
R2 FIXED BINARY (31),
REG_2 (31) BIT(1) DEFINES R2,
R 2 POINTER DEFINES R2,
R3 FIXED BINARY (31),

REG_3(31) BIT(1) DEFINES R3,
R 3 POINTER DEFINES R3,
R4 FIXED BINARY (31),

REG_4 (31) BIT(1) DEFINES R4,
R 4 POINTER DEFINES R4,
R5 FIXED BINARY (31),

REG_5 (31) BIT(1) DEFINES R5,
R 5 POINTER DEFINES R5,
R6 FIXED BINARY (31),

REG_6 (31) BIT(1) DEFINES RS,
R 6 POINTER DEFINES R6,

R7 FIXED BINARY (31),
REG_7 (31) BIT(1) DEFINES R7,
R 7 POINTER DEFINES R7,
RS FIXED BINARY (31),

REG_8 (31) BIT(1) DEFINES RS,
R 8 POINTER DEFINES RS,

NNNNPNNNNNDNNDNNDNNNNNNONNDNDNNNNDNDNDNNNNNNNNNNDNDNDNNNNDNDNDDN

RO FIXED BINARY (31),

REG_9 (31) BIT(1) DEFINES R9,

R 9 POINTER DEFINES R9,

R10 POINTER,

REG_10 (31) BIT(1) DEFINES R10,

R_10 FIXED BINARY (31) DE¥ES R10,
R11 POINTER,

REG_11(31) BIT(1) DEFINES R11,

R 11 FIXED BINARY (31) DE¥ES R11,
R12 POINTER,

REG_12 (31) BIT(1) DEFINES R12,

R 12 FIXED BINARY (31) DE¥ES R12,
R13 POINTER,
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2 REG_13(31) BIT(1) DEFINES R13,

2 R 13 FIXED BINARY (31) DE¥ES R13,
2 R14 POINTER,

2 REG_14 (31) BIT(1) DEFINES R14,

2 R_14 FIXED BINARY (31) DE¥ES R14,
2 R15 POINTER,

2 REG_15(31) BIT(1) DEFINES R15,

2 R_15 FIXED BINARY (31) DE¥ES R15,

. /*END_DECLARE */
DECLARE 1 KONSTANTEN_DATEN,
2 SAVE (0018) FIXED BINAR(B1)
INIT ( -1),
. /*END_DECLARE */
DECLARE 1 DDMMYY  (0001),

2 YTT FIXED BINAR31)
INIT ( -1),
2 STT FIXED BINAR(B1)
INIT ( -1),
2 MTT FIXED BINAR{31)
INIT ( -1),
2 TTT FIXED BINAR31)
INIT ( -1),
2 WOTAB CHAR(0030)
INIT ('DIENSTAG MARDI MARTEDI "),
2 CHAR_??7? CHAR(0030)
INIT ('MITTWOCH MERCREDI MERCOLE! ‘),
2 CHAR_??7? CHAR(0030)
INIT ('DONNERSTAGJEUDI  GIOVEDI),
2 CHAR_??7? CHAR(0030)
INIT ('FREITAG VENDREDI VENERDI'),
2 CHAR_??7? CHAR(0030)
INIT ('SAMSTAG SAMEDI SABATO ),
2 CHAR_??7? CHAR(0030)
INIT ('SONNTAG DIMANCHE DOMENIG ),
2 CHAR_??7? CHAR(0030)
INIT ('MONTAG LUNDI LUNEDI ),
2 HEX_??27? CHAR(0002)
INIT (X'FF),
2 TATAB FIXED BINARYL5)
INIT( 0),
2 BINARY_? FIXED BINARYL5)
INIT ( 31),
2 BINARY_? FIXED BINARYL5)
INIT ( 59),
2 BINARY_? FIXED BINARYL5)
INIT ( 90),
2 BINARY_? FIXED BINARYL5)
INIT ( 120),
2 BINARY_? FIXED BINARYL5)
INIT ( 151),
2 BINARY_? FIXED BINARYL5)
INIT ( 181),
2 BINARY_? FIXED BINARYL5)
INIT ( 212),
2 BINARY_? FIXED BINARYL5)
INIT ( 243),
2 BINARY_? FIXED BINARYL5)
INIT ( 273),
2 BINARY_? FIXED BINARYL5)
INIT ( 304),
2 BINARY_? FIXED BINARYL5)

INIT ( 334),



2 HEX_??77? CHAR(0002)
INIT (XFF),
. /*END_DECLARE */

[F** *% * *k kK *% * *% * *%k%k

* CONSTANT DATADECLARATONS

DECLARE 1 VARIABLEN_DATEN,
DECLARE 1 DDMMYY (0001),

2 DD CHAR(0002) ,

2 MM CHAR(0002) ,

2 YY CHAR(0002) ,

2 DDP CHAR(0002) ,

2 MMP CHAR(0002) ,

2 YYP CHAR(0002) ,

2 DDB FIXED BINARWYS5) ,
2 MMB FIXED BINARYL5) ,
2 YYB FIXED BINARYL5) ,
2 SPC CHAR(0001) ,

2 LRS CHAR(0001) ,

2 DOPP (0064) BIT (1),

2 P16 CHAR(0001) ,

2 W1 CHAR(0009) ,

. [*END_DECLARE */

/*************************************************

DECLARE 1 MASK_DATEN,
2 MASK_CODE

. /*END_DECLARE */

[F** *% * *kkk *% * *% * *%k%k

. /*END_DECLARE */
DECLARE 1 ADDRESS_DATEN,
2 DOPP_6_2 CHAR(0002) ,
2 X CHAR (0010),
2 FILLER_001 DEFINED X ,
3 X_0_10_R5 CHAR (0010),
2 FILLER_002 DEFINED X ,
3 X 0 Rl  CHAR (0001),
2 FILLER_003 DEFINED X ,
3 X 0_R5  CHAR (0001),
2 FILLER_004 DEFINED X ,
3 X .0_R8  CHAR (0001),
2 FILLER_005 DEFINED X ,
3 PADING_005 CHAR (0001),
3 X 1.9 R5 CHAR (0009),

/*************************************************

; *END_ADDR */

/*************************************************

FIXED BINARWLS5) ;

[F** *% * *kkk *% * *% * *%k%k

* PL/I1 PROCEDURE *
/* ADDR&LNG ASSIGNMENTS

[F** *% * *kkk *% *% *%k%k

* *kk * *% /

/*

********************/

********************/

********************/

* *kk * *% /

*/

* *kk * *% /

M ASSEMBLER STMT WAS NOT CONVERTED !111*/

I* XM059 EWIGER KALENDER 1901 - 1999

/¥ PARAMETER *
L — %/

I *

I P1: DATUM TT,MM,JJ 8 BIES AN
I *

I P2: SPRACHCODE 1,2,3

I WENN UNGUELTIG = 1 1B¥E AN
I *

I P3: ALINIERUNG L (LINKS)

I R (RECHTS) %

*

*/

*/

*
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I* WENN UGUELTIG =L 1BME AN */
I* P4: WOCHENTAG OUTPUT 10 BYTEAN */
* *
- 4
I* WENN P1 NICH PLAUSIBEL, WIRD P4 NIl'?' GEFUELLT */
I* */
[* DIESER KALENDER BERUHT AUF DER TASACHE, DASS AM
[* 1. JANUAR 1901 DIENSTAGNAR. */
[* */
SAVE_4 = R13 ;
R11 = ADDR(SAVE );
X 8 R13 = R11 ;
R13 = ADDR(SAVE );
* %% * *%* * * *% * * *% * *kkkkhkkkkkkkkkkkk */
1* CHECK INPUT FOR VALIDITY */
DD = X 0 R2 ;
MM = X_3 R2 ;
YY = X 6 R2 ;
SPC = X 0 R3 ;
LRS = X 0 R4 ;
[* */
P16 =0 ;
CALL XM016 (DDMMYY,P16);
IF P16 = 0
GO TO Al ; PRWARD JUMP ===>> */
X 010 R5 = 10C? ;
GO TO RET ; ORWARD JUMP ===>> */
Al:
IF SPC = 1
GO TO A3 ; PRWARD JUMP ===>> %/
IF SPC = 2
GO TO A3 ; PRWARD JUMP ===>> %/
IF SPC = '3
GO TO A3 ; PRWARD JUMP ===>> %/
SPC =1 ;
A3:
IF LRS = '
GO TO A5 ; PRWARD JUMP ===>> */
IF LRS = 'R
GO TO A5 ; PRWARD JUMP ===>> */
LRS = ;
Ab5:
DDP = SESPACK (DD , ZONHING , PACKED-LNG);
MMP = SESPACK (MM , ZONHING , PACKED-LNG);
YYP = SESPACK (YY , ZONHING , PACKED-LNG);
R7 =3 ;
R8 = ADDR(DDP_2 );
R9 = ADDR(DDB_2 );
B1:
R8 = ADDR(X_2_R8 );
R9 = ADDR(X_2_R9 );
DOPP = SESXCOR (DOPP , OPRWGL);
DOPP 6 2 = X 0 R8 ;
R1 = DOPP ;
X _0_R9 = R1 ;
R7 = RY7 -1
IF R7 > ZERO
GO TOB1 ; ABKWARD LOOP <<===*%
* *
ﬁ *% *% * *kkk *%* * *% * *k*% / *kkkkkkkkkkhkkkkkkkx */
I* */
R1 = YYB ;

*
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R1 = R1 * 365;
YTT = R1 ;
I' *% *% * *kkk *% * *% * * k% *kkkkkkkkkkhkkkkkkkx */
I* */
I* KORREKTUR SCHALTJAHRE */
I* */
R9 = YYB ;
R1 =4 ;
R8 = R8 /| R1 ;
IF MASK CODE = 0
GO TO D1 ; ORWARD JUMP ===>>*/
IF MMB > 2
GO TO D1 ; ORWARD JUMP ===>> */
D1:
STT = R9 ;
I' *% *% * *kkk *%* * *% * *k*% *kkkkkkkkkkkkkkkkkx */
R8 = ADDR(TATAB );
R9 = MMB ;
R8 = R8 + R9 ;
R9 = X 0_RS8 ;
MTT = R9 ;
R9 = YTT ;
R9 = R9 + STT ;
R9 = R9 + MTT ;
R9 = R9 + DDB ;
R1 =7 ;
R8 = R8 / R1 ;
R8 = R8 * 30 ;
IF SPC = 1
GO TOES3 ; ORWARD JUMP ===>> */
R8 = ADDR(X_10_R8 );
IF SPC = 2
GO TOES3 ; ORWARD JUMP ===>> */
R8 = ADDR(X_10 R8 );
E3:
R9 = ADDR(WOTAB );
R8 = R8 + R9 ;
X 0 10 R5 = X 0 R8 ;
IF LRS = '
GO TO E9 ; ORWARD JUMP ===>> */
R1 = ADDR(X_9_R5 );
R2 =7 ;
E4:
IF X 0 R1 A= M
GO TO E9 ; ORWARD JUMP ===>> */
w1 = X 0 R5 ;
X19R5 =wWi ;
X 0_R5 = " ;
R2 = R2 -1
IF R2 > ZERO
GO TOE4 ; ABKWARD LOOP <<===*
E9:
I* */
RET:
R13 = SAVE 4 ;
R15 = R15 - R15 ;
RETURN;
I* */
I' *% *% * *kkk *% * *% * * k% *kkkkkkkkkkhkkkkkkk */
SAVE:
DDMMYY:
/* */
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/ *k%k * *% * * *% *kkk *% *

RETURN;
/| ASSEMBLER LINES PROCESSED 0152 */

/| COMMENT  LINES PROCESSED 0053 */

I PL/I LINES PRODUCED 0222 *

/*************************************************

kkkkkkkhkhkhkhhkkx */

********************/

6.9 Converted COBOL COPY Member from Assembler

COB 01 X-TABLE-02 OCCURS 0001 TIMES.
ASM * DC 4C'/,CL8B06A,CL11'17.07.@®,CL5'16.09'4C'/'

COB 02 X-NONAME-003 PIC0Q01)
COB VALUE /'
COB OCCUB®4 TIMES.

COB 01 X-TABLE-03 OCCURS 0001 TIMES.

ASM *R010003 DC F0O
COB 02 R010003
ASM *R140003 DC F0O
COB 02 R140003
ASM *R150003 DC F'0O'
COB 02 R150003
ASM *R14MODE DC F'O'
COB 02 R14MODE
ASM * LTORG

ASM *PCBADR DC F0'
COB 02 PCBADR

}GHERUNGSBEREICH R1
PIOGI8) USAGE COMP  VALUE 0.
}GHERUNGSBEREICH R14
PIOGI8) USAGE COMP VALUE 0.
}GHERUNGSBEREICH R15
PIOG8) USAGE COMP VALUE 0.
1GHERUNGSBER. R14 UND
PI®OQ8) USAGE COMP VALUE O.

* ADRESSEHERUNGS-BEREICH FUE
PI@O08) USAGE COMP VALUE O.

COB 01 X-TABLE-04 OCCURS 0001 TIMES.

ASM *KCSECT DC CL8BO6A'

COB 02 KCSECT

ASM *JOBNAME DC CL8"

COB 02 JOBNAME

ASM *BSHPSZ01 DC A(z01)

COB 02 BSHPSZ01

ASM *SAVE_B06 DC 18F'0'

COB 02 SAVE_BO06
CcOB

PICOR0S) VALUE 'BOGA..
* JOBNAME
PICOO0S)  VALUE ''.
* SICHERWBSBEREICH VON Z01
POINRLE
* SAVE-ARE
PI@OQ8) USAGE COMP VALUE 0.

OCCUB@&L8 TIMES.

ASM *BSHPSKZ1 DC CL8BSHPSV02' *MACRO-HEBNZEICHEN 01.12.83

COB 02 BSHPSKZ1

ASM *BSHPSKZ2 DC CL2'AH'

COB 02 BSHPSKZ2

PICB08) VALUE 'BSHPSV02'.
* HPRO / B® KENNZEICHEN
PIOBQ2) VALUE 'AH.

ASM *BSHPSKZ3 DC B'00000000' *INTERNHEBSCHALTER

COB 02 BSHPSKZ3

PIDEQ2) VALUE '00000000".

ASM *BSHPSKZ4 DC B'00100000' * INTERNATBSCHALTER MIT IMS-K

COB 02 BSHPSKZ4
ASM *BSHPSBAS DC F'0O'
COB 02 BSHPSBAS
ASM *BSHPSKZ5 DC H'0'
COB 02 BSHPSKZ5
ASM *BSHPSKZ6 DC H'0'
COB 02 BSHPSKZ6
ASM *BSHPSKZ7 DC F'0'
COB 02 BSHPSKZ7
ASM *BSHPSKZ8 DC F'0'
COB 02 BSHPSKZ8

PIORQ2) VALUE '00100000'.
* PGM-STARADRESSE (1.BASISREG
PIO®I8) USAGE COMP VALUE 0.
* STEUERB¥EIFUER U300A

PIO®J5) USAGE COMP VALUE 0.
* STEUERB¥ETFUER U301A

PIO®Y5) USAGE COMP  VALUE 0.
* ADR. DESSUSGABEBER. FUER U300
PIO®}8) USAGE COMP VALUE O.
* RUECKGABBEREICHS-ADR. AUS
PIC®(8) USAGE COMP VALUE 0.

ASM *BSHPSKZ9 DC A(PGMENDE-B06A) * PROGRAMMAENGE

COB 02 BSHPSKZ9

ASM *BSHPSKZA DC F'0'

COB 02 BSHPSKZA
ASM *BSHPSKZB DC F'0'

POINRE

* MEA-UEBEGABE-BEREICHS-ADRESS
PI®O08) USAGE COMP VALUE 0.

* MEA-RUECBPRUNG-ADRESSE - 4
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COB 02 BSHPSKZB PI®OQ8) USAGE COMP  VALUE O.

ASM *BSHPSKZC DC F0' * RESERVE

COB 02 BSHPSKZzC PIO®(8) USAGE COMP VALUE 0.
ASM *BSHPSKZD DC F0' * UPRO-ADRS-TABELLE VON U301A
COB 02 BSHPSKZD PI®OQY8) USAGE COMP VALUE O.
ASM *BSHPSKZE DC F'0' * U301A EMDRESSE

COB 02 BSHPSKZE PIO®}8) USAGE COMP VALUE 0.
ASM *BSHPSKZF DC  V(U301C) * U301C-CHIKPOINT-BEREICH
COB 02 BSHPSKZF POINRE

ASM *BSHPSKZG DC CL1'N'3X'00'  * INTERNEGM-KENNZEICHNUNG
COB 02 BSHPSKZG PIORQ1) VALUE 'N'.

ASM *BSHPSKZH DC  A(J5ZZAD) * ADR. DEBPRO-NAMEN U. EP-ADR
COB 02 BSHPSKZH POINTER

ASM *BSHPSKZIDC F0O' * INT. ADFF. MUPRO UR= VERARB
COB 02 BSHPSKZI PI@O08) USAGE COMP VALUE O.
ASM *BSHPSKZJDC FO' * INTERNERDRESS-BEREICH

COB 02 BSHPSKZJ PIO®I8) USAGE COMP VALUE 0.
ASM *BSHPSKZK DC F'0' * ADR. DER/E_BASIS-TAB UEBER W
COB 02 BSHPSKZK PI®O08) USAGE COMP VALUE 0.
ASM *BSHPSKZL DC F'0' * INTERNERDRESS-BEREICH

COB 02 BSHPSKZL PI@OQ8) USAGE COMP VALUE 0.
ASM *BSHPSKZM DC F0' * INTERNERDRESS-BEREICH

COB 02 BSHPSKZM PI®OQ8) USAGE COMP VALUE O.
ASM * ORG BSHPSKZL * UEBERLAGEJNGS-POSITION

COB 01 REDEF-FIELD REDEFINES BSHPSKZL.

ASM * DC HO' * RESERVE

COB 02 X-NONAME-004 PIC0BO5) USAGE COMP VALUE 0.
ASM *BSHPS_WE DC CL2'HW' * WAEHRUNGS-ARDES HPROS = KW,HW.
COB 02 BSHPS_WE PICOGR) VALUE 'HW.

ASM *BSHPS_WE DC CL3WEZ'  * WAEHRUNGSEHEIT -ZIEL- = DM, EU
COB 02 BSHPS WE PI®OG3) VALUE 'WEZ',

ASM *BSHPS_WE DC CL1'0’ * W,HRUNGSUMSPHASEN-NR.= 1,2,3
COB 02 BSHPS WE PI®OQL) VALUE ‘0.

ASM * ORG *ZAEHLER AUF HOECHSTEN STANBETZEN

ASM *ADR0041 DC 2F0

COB 02 ADRO0041 PI®OQ8) USAGE COMP VALUE 0
COB OCCUB®2 TIMES.

*  SATZDEFINITION ERSTATTUNGSANTRAEGE-DATEI
* FUER ZUGRIFFE -> ERANSATZ

*# TI ERAN/
= *=4
02 EA-BER.
03 EA-KEY.
04 EA-ORD.
* VORLAURSZ = LOW-VALUE
05 EA-LFNR.
RENAME 06 EA-LAUFENDE-NUMER-PRO-ANTRAG PIC 9(06).
* LAUFENDEUMMER JE ANTRAG
04 EA-ONRE.
RENAME 05 EA-ORD-NUMMER-PRO-EMELANTRAG PIC 9(03).
*

ORD-NUMBR EINZELANTRAG
RENAME 03 EA-KZ-STORNIEREN PIC X(01).
* KZ STORBREN BLANK/1

* ONRE=FNR-STORNO (GESANTR)
* ONRE>WNBE-STORNO (EINANTR)
03 EA-KZ.
04 EA-KZ-FIX.
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RENAME

*

RENAME
*

RENAME
RENAME
*

RENAME
*

RENAME
RENAME
*

RENAME
*

RENAME
*

RENAME
*

*

RENAME
*

RENAME
*

*

RENAME
*

*

*

RENAME
*

REMOVE

*

*

RENAME

*

*

RENAME
*

*

*

RENAME
*

*

RENAME
*

RENAME
REFORM*
*

RENAME
*

RENAME

03

03

05 EA-KZ-GESAR PIC X(01).
05 EA-KZ-VORBRK1 PIC X(01).
05 EA-KZ-VORBRK2 PIC X(01).
05 EA-ANZ-MAMWS PIC 9(02).
04 EA-STEUERFELDER.
05 EA-KZ-RVOAEN PIC X(01).
05 EA-KZ-ANSUF PIC X(01).
05 EA-KZ-OEWEBL PIC X(01).
05 EA-ANZ-TIBET PIC 9(03).
STEUEREBER SATZTEILE 0/1
EA-EINLAUF-OHNE-KZ PIC X@0).
OHNE KEMMER VORHANDEN)
FILLER REDEFINES EA-EINLAUF-OHNEZ.
04 EA-EINLAUFDATUM PIO(07) .
JIMMTTNLAUFDATUM
04 EA-KVNR-VERSICHERTER PI06).
KVNR VERCHERTER
04 EA-KVNR REDEFINES EA-KVNRERSICHERTER.
05 EA-ADRV-KPIC X(01).
05 EA-ADRV-NR.
06 EA-ADRV-NUMMER PIC 9(05).
ODER K& + ADRV-NUMMER TZ
04 EA-GEBA-X.
05 EA-GEBDAT-ANG PIC@®Y) OCCURS 05.
TTMMJJEBDAT ANG
04 EA-LEISTUNGSART  PIC XD
LEISTUNBBRT KV/6
04 EA-VORGANGSART  PIC Y@t
VORGANG=
AKTWEIRGABE, ABLEHNUNG, USW
04 EA-VORGANGSDATUM PIC 9(p7
JIMMTTORGANGSDATUM
04 EA-RUECKVERGUETUNGSBETRAGIC S9(7)V99 .
RUECKVERIETUNGSBETRAG LFNR
(NUR ANEIGE, AUCH FREMDWAE.)
04 EA-ANTRAGSSTATUS PIC X(Q1)
=OFFEN
E=ERLEBUNG
A=ABLEHMNG

04 EA-PERSONALNUMMER-RATENAUFTE PIC 9(05) .

PERSONRUMMER RATENAUFTEILG.
04 EA-PNRE PIC 9(05) .
PERSONRUMMER ERLEDIGUNG
NUR VOBRANOO2,ANW VERWENDET
04 EA-KZ-ANTRAG PIC X(01).
KZ ANTR&
V= NURBR, A= NUR ANG, X=V+A
04 EA-DATUM-ANWEISUNGS-DFG PIC(RS8).
CURRENJATE ANWEISUNGS-DFG
ODER 'BATELL'
BLANK=ALL OFFEN/ABGELEHNT,;
04 EA-ANWEISUNGSDATUM  PIC 9(D7
JIMMTTNAWEISUNGSDATUM
0= KEINEDER WIEDERANWEISUNG
04 EA-IKZ-FREMDWAEHRUNG PIC X@).
FREMDWARUNG (IKZ)
04 EA-KZ-AUTOMAT-FREIGABE PIC X(D).
1= KEINEUTOMAT.
FREIGABE Z
04 EA-KZ-UNFERTIG PIC X(01).
U= UNFER5
04 EA-KZ-VERLASSENSCHAFT PIC((X1).
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* KZ VERISENSCHAFT

RENAME 04 EA-KZ-WIEDERANWEISUNG PIC B().
* KZ WIEBRANWEISUNG
* W= DUREGHEHREN, 1= OFFEN

6.10 Converted PL/I INCLUDE Member from Assembler

DECLARE 1 SU1
[A:SU111 DC PL4'0'
2 SU111

INIT ( 0),
*A:SU112 DC PL6'0'
2 SU112

INIT ( 0),
[*A:SU113 DC PL4'0'
2 SU113
INIT ( 0),
[*A:SU114 DC PL6'0'
2 SU114
INIT ( 0),
[*A:SU115 DC PL7'0'
2 SU115
INIT ( 0),
[*A:SU121 DC PL40'
2 su121
INIT ( 0),
[*A:SU122 DC PL6'0'
2 SU122
INIT ( 0),
[*A:SU123 DC PL4'0'
2 SU123
INIT ( 0),
[*A:SU124 DC PL6'0'
2 SU124
INIT ( 0),
[*A:SU125 DC PL7'0'
2 SU125
INIT ( 0),
[*A:SU131 DC PL4'0'
2 SU131
INIT ( 0),
[*A:SU132 DC PL6'0'
2 SU132
INIT ( 0),
[*A:SU133 DC PL4'0'
2 SU133
INIT ( 0),
[*A:SU134 DC PL6'0'
2 SU134
INIT ( 0),
[*A:SU135 DC PL7'0'
2 SU135
INIT ( 0),
[*A:SU141 DC PL4'0'
2 su141
INIT ( 0),
[*A:SU142 DC PL6'0'
2 SU142
INIT ( 0),
[*A:SU143 DC PL40'

(0001) ,

SUMMEBIRO-RENTNER *
FIXED DECIMADOQ7)

*/
FIXED DECIMADO11)

*
FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*/
FIXED DECIMADO13)

SUMMEBIRO-KVDR */
FIXED DECIMADOQ7)

*
FIXED DECIMADO11)

*
FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*/
FIXED DECIMADO13)

SUMMEBIRO-PFLEGE %/
FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*/
FIXED DECIMADOQ7)

*/
FIXED DECIMADO11)

*
FIXED DECIMADO13)

SUMMBEROST-RENTNER *
FIXED DECIMADOQ7)

*/
FIXED DECIMADO11)

*/
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2 SU143
INIT( 0),
[*A:SU144 DC PL60'
2 SU144
INIT( 0),
[*A:SU145 DC PL7'0'
2 SU145
INIT( 0),
[*A:SU151 DC PL40'
2 SU151
INIT( 0),
[*A:SU152 DC PL7'0'
2 SU152
INIT( 0),
[*A:SU153 DC PL40'
2 SU153
INIT( 0),
[*A:SU154 DC PL7'0'
2 SU154
INIT( 0),
[*A:SU155 DC PL7'0'
2 SU155
INIT( 0),
[*A:SU156 DC PL40'
2 SU156
INIT( 0),
[*A:SU157 DC PL7'0'
2 SU157
INIT( 0),
. [*END_DECLARE */
DECLARE 1 SU2
[*A:SU211 DC PL40'
2 SuU211
INIT( 0),
[*A:SU212 DC PL60O'
2 SU212
INIT( 0),
[*A:SU213 DC PL40'
2 SU213
INIT( 0),
[*A:SU214 DC PL6O'
2 SU214
INIT( 0),
[*A:SU215 DC PL7'0'
2 SU215
INIT( 0),
[*A:SU221 DC PL40'
2 su221
INIT( 0),
[*A:SU222 DC PL60O'
2 SU222
INIT( 0),
[*A:SU223 DC PL40'
2 SU223
INIT( 0),
[*A:SU224 DC PL6O'
2 SU224
INIT( 0),
[*A:SU225 DC PL7'0'
2 SU225
INIT( 0),
[*A:SU231 DC PL40'

FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*
/
FIXED DECIMADO13)

SUMMBNSGESAMT
FIXED DECIMADOQ7)

*
FIXED DECIMADO13)

*
FIXED DECIMADOO7)

*/
FIXED DECIMADO13)

*/
FIXED DECIMADO13)

SUMMHEDYNAMISIERUNG

FIXED DECIMADOO7)

*
FIXED DECIMADO13)

(0001) ,
SUMMEBIRO-RENTNER

FIXED DECIMADOQ7)

*
FIXED DECIMADO11)

*
FIXED DECIMADOO7)

*/
FIXED DECIMADO11)

*
FIXED DECIMADO13)

SUMMEBIRO-KVDR
FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*
FIXED DECIMADOQ7)

*
FIXED DECIMADO11)

*
FIXED DECIMADO13)

SUMMEBIRO-PFLEGE

*

*

*/

*

*/
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2 SU231
INIT( 0),
[*A:SU232 DC PL60'
2 SU232
INIT( 0),
[*A:SU233 DC PL40'
2 SU233
INIT( 0),
[*A:SU234 DC PL6O'
2 SU234
INIT( 0),
[*A:SU235 DC PL7'0'
2 SU235
INIT( 0),
[*A:SU241 DC PL40'
2 sU241
INIT( 0),
[*A:SU242 DC PL6O'
2 SU242
INIT( 0),
[*A:SU243 DC PL40'
2 SU243
INIT( 0),
[*A:SU244 DC PL60'
2 SU244
INIT( 0),
[*A:SU245 DC PL7'0'
2 SU245
INIT( 0),
[*A:SU251 DC PL40'
2 SU251
INIT( 0),
[*A:SU252 DC PL7'0'
2 SU252
INIT( 0),
[*A:SU253 DC PL40'
2 SU253
INIT( 0),
[*A:SU254 DC PL7'0'
2 SU254
INIT( 0),
[*A:SU255 DC PL7'0'
2 SU255
INIT( 0),
[*A:SU256 DC PL40'
2 SU256
INIT( 0),
[*A:SU257 DC PL7'0'
2 SU257
INIT( 0),
. /*END_DECLARE */

FIXED DECIMADOO7)

*
FIXED DECIMADO11)

*
/
FIXED DECIMADOQ7)

*/
FIXED DECIMADO11)

*
FIXED DECIMADO13)

SUMMBROST-RENTNER
FIXED DECIMADOO7)

*/
FIXED DECIMADO11)

*/
FIXED DECIMADOQ7)

*
FIXED DECIMADO11)

*
FIXED DECIMADO13)

SUMMBNSGESAMT
FIXED DECIMADOQ7)

*/
FIXED DECIMADO13)

*
FIXED DECIMADOO7)

*
FIXED DECIMADO13)

*/
FIXED DECIMADO13)

SUMMHEDYNAMISIERUNG
FIXED DECIMADOQ7)

*
FIXED DECIMADO13)

6.11 Java Controller

package cobol2java.frame;

import java.util.Vector;

i)

*
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/**

* This class is the abstract class for all proggalncontains all storage areas.
* |ts runStateMachine method represents the cbfit implementation.
* @author Stephan Sneed
* @version 2.0
*/
public abstract class Controller {
I** The string constant for setting xNextLabelteymination */
private static final String STOP ="STOP";
[** The string constant for the WORK storage */
public static final String WORKStorage = "WORK";
/** The string constant for the INPUT storage */
public static final String INPUTStorage = "INPUT"
/** The string constant for the OUTPUT storage */
public static final String OUTPUT Storage = "OUTPU
/** The string constant for the CACHE storage */
public static final String CACHEStorage = "CACHE"
[** The string constant for the IDSDB storage */
public static final String IDSDBStorage = "IDSDB"
[** The string constant for the MAIN module */
public static final String MAINmodule = "MAIN";
/**
* Default Constructor.
*/
public Controller() {
}
/**
* This recursive method is an implementatiom difhite state machine
* @param processinginfoln The processing infthwiformation where to jump to
* @throws Exception if no matching class foundthe classld of processinginfoln
*/
public void runStateMachine(Processinginfo preceginfoln) throws Exception {
String xNextMethod = processinginfoln.getXNexttiod();
String storage = processinglnfoln.getStorage();
Processinglnfo processinginfoOut = null;
System.out.printin("'---------------- ");
if (\xNextMethod.equals(STOP)) {
COBOLODbject cobolObject = this.getCOBOLOb{pabcessinglinfoln);
if (storage.equals(MAINmodule)) {
processinglnfoln = getLastProcessingnfo(

}

if (cobolObject != null) {
processinglnfoOut = cobolObject.perform@pien(processinginfoln);
runStateMachine(processinglnfoOut);

} else {
throw new Exception("No matching class fddiar label: "+xNextMethod);

}else {
System.out.printin("STATE MACHINE TERMINATEPROPERLY");

}
}
/**

* Returns the COBOLODbject specified by the pesielnfoln from the storage area
* also specified by the processinglnfoln.

* @param processinginfoln

* @return The demanded COBOLODbject from the deded storage area

*/
public abstract COBOLObject getCOBOLObject(Preaggnfo processinglinfoln);
/**

* Returns the the changed processinginfo aftédAalN" method call

* @return The processinginfo after a "MAIN" methcall

*
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public abstract Processinglinfo getLastProcessfog;

}

6.12 Java Processing Information

package cobol2java.frame;
import java.util. Stack;
import at.fwag.cobol2java.frame.Controller;
/**
* An object of this class is used to determineribgt jump to another
* object[type:dataObject] and to one of its methdds variable xNextLabel
* contains this information.
*/
public class Processinginfo {
[** TODO: Declare Structure!! */
private String xNextMethod;
[** The storage program of xNextLabel */
private String program;
[** The storage substring of xNextLabel */
private String storage;
[** The class id substring of xNextLabel */
private String classld;
/** The method id substring of xNextLabel */
private String methodld;
/**
* The default constructor, initialized with a xk#ethod string
* @param xNextMethod {SOTRAGE:Classld:Methodld}
"PH74:WORK.WRK_PH74_WORKING.PH74_R1"
*/
public Processinglinfo(String xNextMethod) {
this.xNextMethod = xNextMethod;
if (xXNextMethod.contains(":")) {
if(xNextMethod.contains(".")) {
int dpointPos = xNextMethod.indexOf(":");
int spointPos1 = xNextMethod.indexOf(".");
int spointPos2 = xNextMethod.indexOf(".",spoiof? + 1);
this.program = xNextMethod.substring(0, dpoirgPo
this.storage = xNextMethod.substring(dpointPospbintPosl);
this.classld = xNextMethod.substring(spointPdsIspointPos2);
this.methodld = xNextMethod.substring(spointPdg2

}
else {
int dpointPos = xNextMethod.indexOf(":");
this.program = xNextMethod.substring(0, dpoosP
this.storage = Controller. MAINmodule;
this.classld = this.program;
this.methodld = xNextMethod.substring(dpointPbs
}
}
else

if('xNextMethod.contains(".")) {
this.program = "?";
this.storage = "?";
this.classld = "?";
this.methodld = xNextMethod,;

}

/**

* Returns the xNextLabel
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* @return xNextLabel

*

public String getXNextMethod() {
return this.xNextMethod;

}

/**
* Returns the storage substring of xNextLabel
* @return classld
*/
public String getStorage() {
return this.storage;
}

/**

* Returns the program substring of xNextLabel
* @return classld
*/
public String getProgram() {
return this.program;
}

/**

* Returns the classld substring of xNextLabel
* @return classld
*/
public String getClasslid() {
return this.classld;
}

/**
* Returns the methodld substring of xNextLabel
* @return methodld
*/
public String getMethodId() {
return this.methodid;
}

6.13 Java Storage Classes

package cobol2java.frame;
import java.util.Vector;
/**
* Abstract class storage. Represents a storageimtbe original COBOL74 program.
* @author Stephan Sneed
* @version 2.0
*/
@SuppressWarnings({ "unchecked", "serial" })
public abstract class Storage extends Vector {
/**
* This method returns the demanded cobol objeattis specified by the
* class Id input substring of xNextLAbel
* @param classld A substring of xNextLabel
* @return The demanded COBOL object, null ikitniot yet initialized
*
public COBOLObiject getSingletonByClassld(Stringsdid) {
COBOLObject cobolObject = null;
for(int i=0;i<this.size();i++) {
cobolObject = (COBOLODbject)this.elementAt(i);
String fullClassName = cobolObject.getClassgttimg();
String className = fullClassName.substring(flaéSName.lastindexOf(".")+1);
if (className.equals(classld))break;
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return cobolObiject;

6.14 Java COBOL Object

package cobol2java.frame;

import static java.lang.Math.round;

import static java.lang.Math.floor;

import java.util. ArrayList;

import java.util.List;

/**

* This abstract class is the parent class ofaot object classes.

* Each COBOL object defines some operations oha[farray which represents
* the original COBOL data structure. This clasevyides all the necessary

* operations for the manipulation and data prawigig of the char[] array.

* Thus, a COBOL data structure is represented tlyaa([] array.

* A COBOL data field is represented by a positaond a length, defining a sub
* sequence of this char[] array.

* @author Stephan Sneed

*/

public abstract class COBOLObject {
[** Constant for stopping the state machine whesigning xNextLabel with */
public final static String STOP = "STOP";

/**

* Default Constructor.

*/

public COBOLObject() {

}

/**

* Abstract definition of the method each datgecbas to implement. This

* method decides, which of the provided methoidhe COBOL object should

* be executed, using the methodld of the incangirocessing information object.
* @param processinginfoln The processing infoidiag which method to call.

* @return The processing info that defines tagtrelass and method to jump to.
* @throws Exception if no matching method fodadthe methodld of processinginfoln.
*/

public abstract Processinglnfo performOperatioo¢Essinginfo processinginfoln) throws Exception;

/**

* This method returns a char[] of blanks witle tpecified length.
* @param length The demanded length of the spsitang

* @return spaces A char[] of spaces with thecBigal length

*/
public String xSpaces(int length) {

char[] xSpaces = new char[length];

for (int i=0;i<length;i++) {

xSpaces|i] ="

return new String(xSpaces);

}

/**

* This method returns a char[] of zeros with fipecified length.
* @param length The demanded length of the z&tras
* @return A char[] of zeros with the specifiehfjith
*/
public String xZeros(int length) {
String xZeros = new String();
for (int i=0;i<length;i++) {
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xZeros = xZeros.concat("0");

}

return xZeros;

}
/**

* This method returns a the integer input wihding zeros suppressed<br>
* This routine is simulates the COBOL "Z" and RICTURE character behavior
* @param intValue The integer to be converted
* @param length The demanded length of thegstrin
* @return A char[] of zeros with the specifiehfjith
*/
public String xZeroSuppresss(int intValue, intdéh) {

String work = (new Integer(intValue)).toString();

char [] xZeroSuppresss ;

for (int i=0;i<(length - work.length());i++) {
if (intValue >= 0)
work = "0".concat(work);
else

work =" ".concat(work);
}

xZeroSuppresss = work.toCharArray();
for (int i=0;i<work.length()-1;i++) {

if (xZeroSuppresssJi] =='0") {

xZeroSuppresss|i] = '
}
else {
break;
}
}
return new String(xZeroSuppresss);
}
/**

* This method returns a the string input witadeng "what" characters replaced by "with " chazest
* @param source The String to be converted

* @param what The leading char to be replaced

* @param with The replacement character

* @return the modified string

*/

public String replacelLeading(String source,chhatychar with ) {
char[] temp = source.toCharArray();
for (inti = 0;i < source.length(); i++) {
if (templi] == what)

templi] = with ;
else
break;
}
return new String(temp);
}
/**

* This method returns the input string(what)atgu repetition_number times.
* Primarily intended for the implemantation bEtMOVE ALL <string> .... COBOL statement
* @param repetition_number teh number of rejoetit
* @param what the string to repeat
* @return a string consisting of the repetitafrthe input
*/
public String xRepeat(int repetition_number jri#trwhat) {
String xRepeat = new String();
for (int i=0;i<repetition_number;i++) {
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xRepeat = xRepeat.concat(what);

}

return xRepeat;

}
/**

* This method implements the COBOL statement<br

* INSPECT <instring> TALLYING <start_number> FOALL <substr>.

*

* @param instring the string to inspect

* @param substr the string of to count in imggri

* @param start_number this value is increasethbynumber of occurrences os substr in instring
* @return a string consisting of the repetitafrthe input

*/
public int xInspectAll(String instring, String lstr, int start_number ) {
{

inti=0;

intj=0;

int k = instring.length();
int | = substr.length();
while (i < (k - 1)) {
if (instring.substring(i,i + 1).equals(sub3 {
i+=1
j++
}
else {
i++;

}
}

return j + start_number;
}
}

/**

* This method overwrites the character subsecgi®fithe static char array
* determined by the start position and the langith the characters of the
* source string. If the string is shorter thae tetermined length of the
* character sequence, it is filled up with sace
* @param staticStorage The char[] array thatesgnts this data structure
* @param source The string that should be set
* @param position The start position within ttrer[] array (data structure)
* @param length The length of the string witthie char[] array (data structure)
*/
public void setAsChar(char[] staticStorage, Sfréource, int position, int length) {
char[] temp = source.toCharArray();
int end = position + length;
for (int i = position,j = 0;i < end; i++,j) {
if (j < source.length()) staticStordge=tempj];
else staticStorage [i]="";
}
}

/**

* This method overwrites the character subsequehtee static char array

* determined by the position and the length ofdh¢a field. The number

* will be shifted to the right and the remaininigacacters on the left side

* will be filled up with zeros.

* @param staticStorage The char[] array that remms this data structure

* @param source The integer that should be set

* @param position The position of the integer dathl within the char[] array
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* @param length The length of the integer dathl fie

*/

public void setAsChar(char[] staticStorage, ke, int position, int length) {
setAsCharAlignRight(staticStorage,convertbiring(source),position,length);

}

/**

* This method overwrites the character subsequehtee static char array

* determined by the position and the length ofdh¢a field. The number

* will be shifted to the right and the remainingacacters on the left side

* will be filled up with zeros.

* @param staticStorage The char[] array that regms this data structure

* @param source The double that should be set

* @param position The position of the data fielidhim the char[] array

* @param length The length of the data field

* @param precision The number of digits afterdieeimal point to be kept when storing the doubleea

*/

public void setAsChar(char[] staticStorage, dewsurce, int position, int length ,int precisign)
setAsCharAlignRight(staticStorage,convertDetlilo String(source,precision),position,length);

}

/**

* This method does the same like the setAsClmaethod but it is meant for
* setting integer numbers. Therefore it aligms $tring representation of the
* number to the right side of the data field difld up the remaining characters
* on the left side with zeros.
* @param staticStorage The char[] array thateggnts this data structure
* @param source The integer to be set (as Stepgesentation)
* @param position The position of the data field
* @param length The length of the data field
*/
public void setAsCharAlignRight(char[] staticSage, String source, int position, int length) {
char[] asource = source.toCharArray();
for (int i = position;i < position + lengthk+) {
staticStorage [i] = '0";
}
int firstdigitposition = position;
if (asource[0] == ")
{
asource[0] = '0";
staticStorage [position] = "-';
firstdigitposition++;
}
for (int outputposition = position + length ,inputposition = source.length() - 1;
outputposition >= firstdigitpositi && inputposition >= 0;
outputposition--,inputposition{-)
staticStorage [outputposition] = asoungelitposition];
}
}

/**

* This method returns the data field (a sub sege of the char[] array)
* specified by the position and the length.
* @param staticStorage The char[] array
* @param position The position of this datadied the char[] array
* @param length The length of the data field
* @return The string representation of this deglal (sub sequence of the char[] array)
*/
public String getString(char([] staticStorage, position, int length) {
return new String(staticStorage).substringijpan,position + length);

}

/**

* This method returns the data field (a sub sege of the char[] array)



* specified by the position and the length.

* @param staticStorage The char[] array

* @param position The position of this datadied the char[] array

* @param length The length of the data field

* @return The integer representation of of thasa field (sub sequence of the char[] array)

*/

public int getinteger(char[] staticStorage, iosjtion, int length) {

return convertTolnteger(new String(static&t®).substring(position,position + length).trim());

3**

* This method returns the data field (a sub sege of the char[] array)

* specified by the position and the length.

* @param staticStorage The char[] array

* @param position The position of this datadied the char[] array

* @param length The length of the data field

* @param precision The number of digits after decimal point to be kept when storing the doublee
* @return The double representation of of thatadield (sub sequence of the char[] array)

*/
public double getDouble(char[] staticStorage piosition, int precision, int length) {

return convertToDouble(new String(staticStojagéstring(position,position + length).trim()) regision
}/**

* This method converts a string value to angete

* @param stringValue The string representatibarointeger

* @return The native integer representation nbimber string

*/

public int convertTolnteger(String stringValye)

stringValue = stringValue.trim();
if (stringValue.matches(NumericMatch)) {
return (new Integer(stringValue).intValug())

}
else {
return O;
}
}
/**

* This method converts a string value to a deubl
* @param doubleValue The string representatice @ouble
* @return The native double representation nfimber string
*/
public double convertToDouble (String doubley&l{
doubleValue = doubleValue.trim();
if (doubleValue.matches(NumericMatch)) {
return (new Double(doubleValue).doubleVa)lue(

}
else {
return O;
}
}
/**

* This method converts an integer value intdring representation.
* @param intValue The integer value
* @return The string representation of the irtegalue
*/
public String convertintToString (int intValue) {
return (new Integer(intValue)).toString();

}
/**

* This method converts an integer value intdrag representation with a given length.
* @param intValue The integer value
* @param length The length of the returned gtrin
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* @return The string representation of the ietegalue
*/
public String convertintToString (int intValuetilength) {
char[] staticStorage = new char[length];
String source = convertintToString (Math.at3(alue));
char[] asource = source.toCharArray();
int position = 0O;
intk =0;
int end = position + length;
for (inti = end-1,j = source.length()-1;i yosition; i--,j--) {
if (j >= k) staticStorage [i] = asourde]j
else
staticStorage [i] = '0";
}

return new String(staticStorage);

}
/**

* This method converts a double value into angtrepresentation.

* @param doubleValue The double value

* @param precision the required precision

* @return The string representation of the deutalue

*/

public String convertDoubleToString (double da@M#lue, int precision) {
return new Integer(round((float)(doubleVatuerecision))).toString() ;

}

/**

* This method returns a truncated double vakimteger.

* @param doubleValue The double value

* @return The truncated double value as integer

*/

public int roundDouble (double doubleValue) {
return new Integer((int)(floor(doubleValueijValue() ;

}
/**
* This method returns a rounded double valumtger.
* @param doubleValue The double value
* @return The rounded double value as integer
*/
public int truncateDouble (double doubleValue) {
return new Integer((int)(floor(doubleValueijValue() ;

}
}

6.15 Java Component Interfaces

package cobol2java.frame;

import java.util. ArrayList;

import java.util.Arrays;

import java.util.Calendar;

import java.util.Date;

import java.util. GregorianCalendar;
import java.util.List;

import at.fwag.cobol2java.externalcalls.*;
/**

* @author Majnar Rudolf<br>
*

* This class contains the methods and stubs imgfimg the COBOL external subroutines

*/
public class ExternalCalls extends COBOLObject {
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/I private static ExternalCalls arste = null;
protected static char[] WORK_AREA;
public ExternalCalls() {
WORK_AREA = new char[200];
WORK_AREA = this.xSpaces(200).toCharArray();

}

public Processinginfo performOperation(Procegafo processinginfoln) throws Exception {
return new Processinglnfo(STOP);

}
/**
* Test converted subroutines
* @param args
*/
public static void main(String[] args) {
ExternalCalls y = new ExternalCalls();

System.out.printin("Call_FSLCD + Call_FSLDC");

String[] TesztParameters ={"y1234" 324"},
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);
TesztParameters = y.Call_FSLCD(TesztParasjélel esztParameters[1]);
System.out.printin(TesztParameters[0]+ TesztParameters[1]);
TesztParameters = y.Call_FSLDC(TesztParasjélel esztParameters[0]);
System.out.printin(TesztParameters[0]+ TesztParameters[1]);

}
System.out.printin("Call_LCAS + Call_UCAS");
{

String[] TesztParameters = {"3456 yABERL1234","8"};
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);
TesztParameters = y.Call_LCAS(TesztParasi@ET esztParameters[1]);
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);
TesztParameters = y.Call_UCAS(TesztParasi@fefesztParameters[1]);
System.out.printin(TesztParameters[0]+ TesztParameters[1]);

}
System.out.printin("Call_SQUE");
{

String[] TesztParameters ={"3 45 6 YABCDEF1234","25"};
System.out.printin(TesztParameters[0]+ TesztParameters[1]);
TesztParameters = y.Call_SQUE(TesztParasjéieFesztParameters[1]);
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);

}
System.out.printin("Call_PH74");
{

String[] TesztParameters = {"SCHONGUT?2345678901234567890"};
System.out.printin(TesztParameters[0]+ TesztParameters[1]);
TesztParameters = y.Call_PH74(TesztParasjeieresztParameters[1]);
System.out.printin(TesztParameters[0]+ TesztParameters[1]);

%

String[] TesztParameters = {"SCHONGUCHT2345678901234567890"};
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);
TesztParameters = y.Call_PH74(TesztParasjéifresztParameters[1]);
System.out.printin(TesztParameters[0]+ "TesztParameters[1]);

}
System.out.printin("Call_ABCD + Call_BCDA");
{

String[] TesztParameters ={"1111111111"00000000"};
System.out.printin(TesztParameters[0]+ TesztParameters[1]);
TesztParameters = y.Call_ABCD(TesztPararsf@gTesztParameters[1]);
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System.out.printin(TesztParameters[0]+ TesztParameters[1]);

}
System.out.printin("Call_ABCD + Call_ BCDA");

{
String[] TesztParameters ={"2221113BB1'00000000"};
System.out.printin(" " + TesztRaeters[0]+ "/" +TesztParameters[1]);
TesztParameters = y.Call_ABCD(TesztParars&@ETesztParameters[1]);
System.out.printin("Call_ABCD " + TesztParters[0]+ "/* +TesztParameters[1]);
TesztParameters = y.Call_BCDA(TesztPararsgtgt000000000000");
System.out.printin("Call_BCDA " + TesztParters[0]+ "/* +TesztParameters[1]);

String[] TesztParameters = {"aaabbbddtd'00000000"};
System.out.printin(" " + TesztRaeters[0]+ "/" +TesztParameters[1]);
TesztParameters = y.Call_ABCD(TesztPararsf&gTesztParameters[1]);
System.out.printin("Call_ABCD " + TesztPartars[0]+ "/" +TesztParameters[1]);
TesztParameters = y.Call_BCDA(TesztPararsgtgt000000000000");
System.out.printin("Call_BCDA " + TesztParters[0]+ "/ +TesztParameters[1]);

String[] TesztParameters = {"1laa2bbgic4'00000000"};

System.out.printin(" " + TesztBaeters[0]+ "/" +TesztParameters[1]);
TesztParameters = y.Call_ABCD(TesztParars@ETesztParameters[1]);
System.out.printin("Call_ABCD " + TesztPartars[0]+ "/" +TesztParameters[1]);
TesztParameters = y.Call_BCDA(TesztPararsgtgt000000000000");
System.out.printin("Call_BCDA " + TesztPartars[0]+ "/" +TesztParameters[1]);

}
}

[** External Call: CALL ".ABORT" USING TP-STORAGE /*
public String[] Call_ABORT(String TP_STORAGE) {
String[] inputParameters ={TP_STORAGE}
return inputParameters;

}
[** External Call: CALL ".LSTAT" USING REM-LID-DATA. */
public String[] Call_LSTAT(String REM_LID DATAJ
String[] inputParameters ={REM_LID_DAY,
return inputParameters;
}
[** External Call: CALL ".NABRT" USING TP-STORAGE?*/
public String[] Call_NABRT(String TP_STORAGE) {
String[] inputParameters ={TP_STORAGE}
return inputParameters;
}
/**  External Call: CALL ".SLEEP" USING TP-STORBE SLEEP-DATA. */
public String[] Call_SLEEP(String TP_STORAGE |8y SLEEP_DATA) {
String[] inputParameters ={TP_STORAGHE-EP_DATA};
return inputParameters;

}
[** External Call: CALL ".SPWNB" USING SP-JCL-P SRRL SP-STG SP-STT */
public String[] Call_SPWNB(String v1, String v8tring v3, String v4) {
String[] inputParameters ={vi,v2,v3va
return inputParameters;

}
[** External Call: CALL ".FREE" USING TP-STORAGE/
public String[] Call_FREE(String TP_STORAGE) {
String[] inputParameters ={TP_STORAGE}
return inputParameters;

}
[** External Call: CALL ".UNLCK" . */
public void Call_UNLCK() {

}
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[** External Call: CALL ".SWTM" USING TIM-DATA. */

public String[] Call_SWTM(String TIM_DATA) {
String[] inputParameters ={TIM_DATA};
return inputParameters;
}
[** External Call: CALL "WTYP1" USING CONSOL-ZEILE/
public String[] Call_WTYP1(String CONSOL_ZEILE)
String[] inputParameters = {CONSOL_ZE;.
return inputParameters;

}
[** External Call: CALL "WSNAM" USING REM-WS-DATA*/
public String[] Call_ WSNAM(String REM_WS_DATA) {
String[] inputParameters ={REM_WS_DAFA
return inputParameters;

}
[** External Call: CALL ".CAPRM" USING DYNAMIC-FILE-PARAMETERS. */
public String[] Call_CAPRM(String DYNAMIC_FILE_RRAMETERS) {
String[] inputParameters = {DYNAMIC_HH. PARAMETERS};
return inputParameters;

}
[** External Call: CALL ".PGPRM" USING DYNAMIC-FILE-PARAMETERS. */
public String[] Call_PGPRM(String DYNAMIC_FILE ARAMETERS) {
String[] inputParameters ={DYNAMIC_HH. PARAMETERS};
return inputParameters;

}
[** External Call: CALL ".ALPRM" USING DYNAMIC-FILE-PARAMETERS. */
public String[] Call_ALPRM(String DYNAMIC_FILE_RRAMETERS) {
String[] inputParameters ={DYNAMIC_HH. PARAMETERS};
return inputParameters;

}
[** External Call: CALL "PWC74" USING WX8 WPC. */
public String[] Call_PWC74(String WX8,String WPC
String[] inputParameters = {"WX8","WPK"
inputParameters[0] = WX8;
inputParameters[1] = WPC;
return inputParameters;
}
[** External Call: CALL ".CRCLG" USING DYNAMIC-FLE-PARAMETERS */
public String[] Call_CRCLG(String DYNAMIC_FILE_ RRAMETERS) {
String[] inputParameters = {DYNAMIC_HH. PARAMETERS};
return inputParameters;
}
[** External Call: CALL ".CRPRM" USING DYNAMIC-FILEPARAMETERS */
public String[] Call_CRPRM(String DYNAMIC_FILE_ARAMETERS) {
String[] inputParameters = {DYNAMIC_HH. PARAMETERS};
return inputParameters;

}
[** External Call: CALL ".UJRNL" USING ER-RET J-LGT-REC */
public String[] Call_UJRNL(String ER_RET,Stridg LGT,String J_REC) {
String[] inputParameters ={ER_RET,J TG REC};
return inputParameters;

}

/**

* External Call: CALL "DZD8" USING VDZ BDZ MINUTEN<br>
* Minuten-Differenz unter Beruecksichtigung destibas

* @param VDZ

* @param BDZ

* @param MINUTEN

* @return an array of strings with the modifiatbut parameters
*/
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public String[] Call_DzD8(String VDZ,String BDZtring MINUTEN) {
Do_DzD8 w = new Do_DZD8(this);
return w.Do_DZD8_A(VDZ,BDZ,MINUTEN);

}

/**
* External Call: CALL "DELDA" USING FWBCON TX-STORGE
*AUTHOR. KURT LANGER.<br>
*DELTA-TIME FUER TEST<br>
* STATT ACCEPT TXDATE FROM DATE<br>
* UND ACCEPT TXTIME FROM TIME<br>
* CALL "DELDA" USING TX-STORAGE <br>
* @param FWBCON
* @param TX_STORAGE
* @return an array of strings with the modifiedput parameter
*/
public String[] Call_DELDA(String FWBCON,StringX_STORAGE) {
Do _DELDA w = new Do_DELDA(this);
return w.Do_DELDA_STRT_1(FWBCON,TX_STORAGE);
}
/**
* External Call: CALL "FMT74" USING TX-STORAGE WABO01 TAUFO01
* FORMATIERUNG VON TEMINALMELDUNGEN
* @param TX_STORAGE
* @param WAUFO1
* @param TAUFO1
* @return an array of strings with the modifiedput parameter
*/
public String[] Call_FMT74(String TX_STORAGE, 8tg WAUFO01,String TAUFO01) {
Do _FMT74 w = new Do_FMT74(this);
return w.Do_FMT74_A(TX_STORAGE,WAUF01,TAUFQ1
}
/**
* External Call: CALL "FMX74" USING TX-STORAGE WAB01 TAUF01
* FORMATIERUNG VON TEMINALMELDUNGEN
* @param TX_STORAGE
* @param WAUFO1
* @param TAUFO1
* @return an array of strings with the modifiedput parameter
*/
public String[] Call_FMX74(String TX_STORAGE, 8tg WAUFO01,String TAUFO01) {
Do_FMX74 w = new Do_FMX74(this);
return w.Do_FMX74_A(TX_STORAGE,WAUFO01,TAUFH1
}
/**
* External Call: CALL "SYNWEG" USING OMSG OUT-MSGar>
* LOESCHE SYNS AUS MSG UND SETZE PARAMETER IN OUS6G<br>
* @param OMSG
* @param OUT_MSG
* @return an array of strings with the modifiedput parameter
*/
public String[] Call_SYNWEG(String OMSG, Stringdd_MSG) {
Do_SYNWEG w = new Do_SYNWEG(this);
return w.Do_SYNWEG_A(OMSG,0UT_MSG);

}
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6.16 Java Database Access Methods

[*<AccessMethods> <br>*
import at.anecon.cobol?java.frame.dbStatus;
public dbStatus DB_STATUS;
int TestCaseNr = 0;
[*<Method name = "storeR223AUTY" type = "access" /><br>*/
public String storeR223AUTY(String R223AUTYtriag DB_Key){
/I INSERT R223AUTY IN IDS_R223AUTY;
String TestObject this.getR223AUTY();
TESTME.TestDBStore("R223AUTY", TestCaseNestObject);
return this.DB_STATUS = 0;

}

/*<Method name = "findR223AUTY" type = "access" /> <br>*/
public String findR223AUTY(String R223AUTY, 18tg DB_Key){
/I SELECT R223AUTY FROM IDS_R223AUTY WHERE (DRey = "????");
return this.DB_STATUS = 0;

}

/*<Method name = "getR223AUTY" type = "access" /> <br>*/
public String getnextR223AUTY (String R223AUTString DB_Key){
/I FETCH R223AUTY;
TestCaseNr++;
String TestObject TESTME.TestDBFetch("R22BA", TestCaseNr);
this.setR223AUTY (TestObject);
return this.DB_STATUS = 0;

}

[*<Method name = "modifyR223AUTY" type = "access" / <br>*/
public String modifyR223AUTY (String R223AUT5tring DB_Key){
/Il UPDATE R223AUTY;
return this.DB_STATUS = 0;

}

/*<Method name = "eraseR223AUTY" type = "access" /xbr>*/
public String eraseR223AUTY(String R223AUTMriBg DB_Key){
/l DELETE R223AUTY;
return this.DB_STATUS = 0;

}

/*</AccessMethods> <br>*/

6.17 Java Test Driver

package at.fwag.cobol2java.frame;

/**

* @author Rudi
*
* To change the template for this generated typament go to
* Window - Preferences - Java - Code GeneratiGode and Comments
*/
public class TestMe {
/**
*
*/
private String ProgramName;
public TestMe(String iProgramName) {
/l TODO Auto-generated constructor stub
ProgramName = iProgramName;
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}
/**
* @param args
*
public static void main(String[] args) {
/l TODO Auto-generated method stub
}
/**

* This method returns a test data for the TP irquifer
*
* @param TestObjectName the name of the calliagsc
* @param TestCaseNr The demanded test case
* @return The test data string read from a datalwa a text file
*/
public String ReceiveTPInput (String TestOlijamme, int TestCaseNr){
/I SELECT TESTDATA FROM TPINPUT WHERE (PROGRINAME = :ProgramName AND
TESTKEY1 = :TestObjectName AND TESTKEY?2 = :TestQdre
return new String("TESTDATA");

}
/**
* This method receives a string intended for gamdb the terminal and writes it
* to the test database.
* @param TestObjectName the name of the calliagsc
* @param TestCaseNr The number of the test case
* @param TestObject Text to be written to theablase
*
/
public void SendTPOutput (String TestOdN=ohe, int TestCaseNr, String TestObject){
/l INSERT (:ProgramName, :TestObjectNamestTaseNr, :TestObject) INTO TPOUTPUT;

}

/**

* This method returns a char[] of blanks with gpeecified length.
* @param TestObjectName The name of the requivedest case type (COBOL record type)
* @param TestCaseNr The number of the test case
* @return The test data string read from a datalma a text file
*/
public String FetchDBInput (String TestOlijdéame, int TestCaseNr){
/l SELECT TESTDATA FROM DBINPUT WHERE (PROGRAWAME = :ProgramName AND
TESTKEY1 = TestObjectName AND TESTKEY?2 = TestCageNr
return new String("TESTDATA from DB");

}

/**

*

* This method receives a string intended for wgtinto the database

*and writes it to the test database.

* @param TestObjectName Testobject name

* @param TestCaseNr The running tescase number

* @param TestObject The produced data to be dtore

*/
public void StoreDBOutput (String TestOb)éatme, int TestCaseNr, String TestObject){
/Il INSERT (:ProgramName, 'TP-OUTPUT", :Test€ldr, :TestObject) INTO DBOUTPUT;
}

}

6.18 Java PLI Storage Classes

package at.anecon.pli2java.programs;

import at.anecon.pli2java.frame.*;
import at.anecon.pli2java.p2715.%;
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import at.anecon.pli2java.p2715.storage.PROCS;
import at.anecon.pli2java.p2715.storage.STATIC;
import at.anecon.pli2java.p2715.storage.LOCAL;
import at.anecon.pli2java.p2715.storage.BASED;
import at.anecon.pli2java.p2715.storage.DATABASE;
/limport at.anecon.pli2java.p2715.storage. MESSAGE;
import at.anecon.pli2java.p2715.storage.DATACOM,;

/**

* This is a java representation of a PL/l progi@agy15.<br>
* Object Description: Control Class for Method 8egces<br>
*TODO: INSERT COMMENT HERE
* @author jSTSN
* @version 2.0
*/
public class P2715 extends Controller {
/** singleton instance */
private static P2715 instance = null;
/** The BASED storage area of the program */
public static BASED BASED;
/** The STATIC storage area of the program */
public static STATIC STATIC;
/** The LOCAL storage area of the program */
public static LOCAL LOCAL,;
/** The PROCS storage area of the program */
public static PROCS PROCS;
/** The DATABASE storage area of the program */
public static DATABASE DATABASE;
/I I** The MESSAGE storage area of the program */
/I public static MESSAGE MESSAGE;
/** The DATACOM storage area of the program */
public static DATACOM DATACOM;
[** The test case supporter object of the progtam
public static TestMe TESTME;
/** The test case supporter object of the progtam
public static ExternalCalls EXTERNALCALLS;
/**
* Default singleton constructor.
*
private P2715() {
super();
System.out.printin("Initalizing Memory....");

Syste m. OUt p I‘I ntl n ("*************************** **************************") ,

BASED = BASED.getlnstance(this);
STATIC = STATIC.getlnstance(this);
LOCAL = LOCAL.getInstance(this);
PROCS = PROCS.getInstance(this);
DATABASE = DATABASE.getlInstance(this);
/I MESSAGE = MESSAGE.getInstance(this);
DATACOM = DATACOM.getlnstance(this);
TESTME = new TestMe("P2715");
EXTERNALCALLS = new ExternalCalls();

Syste m. OUt p I‘I ntl n ("*************************** **************************")

System.out.printin("...done.");

}

/**

* This method is called to get the single ins&pf this class.
* |f it does not exist, a single instance widl mvoked.

* @return The singleton instance of this class

*/

public static P2715 getinstance() {
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if (instance == null) {
instance = new P2715();

}

return instance;

}

/**

* This is the main method of the program P2715.
* TODO: INSERT COMMENT HERE

* TODO: This method might be replaced by a ndrstatic method and called by the user interface.

* @param args
*/
public static void main(String[] args) {
String xNextLabel = "P2715.PROCS.PROC_DB_AKTIBR715 DB_AKTION";
Processinglnfo processinginfoln = new Procegaio(xNextLabel);
P2715 p2715 = P2715.getInstance();
try {
System.out.printin("STATE MACHINE STARTED wit"+xNextLabel);
[*<Program_starts_here>*/
[*</Program_starts_here>*/
p2715.runStateMachine(processinginfoln);
} catch(Exception e) {
System.out.printin(e.toString());

}

/** Used to keep the last next method label frarall to a "Main" method */
static String LastLabel;
/**
* Returns processininfo resulting from a calbttMain" method
* @return processininfo resulting from a calkt6Main" method
*/
public Processinginfo getLastProcessinginfo() {
return new Processinginfo(LastLabel);

}
/**

* Returns the PLIObject specified by the progdssoln from the storage area
* also specified by the processinglnfoln.
* @param processinginfoln
* @return The demanded PLIObject from the demedratorage area
*/
public PLIObject getPLIObject(Processinginfo mssinginfoln) {
PLIODbject pliObject = null;
String storage = processinglnfoln.getStorage();
String classld = processinglnfoln.getClassld();
if(storage.equals(BASEDStorage)) {
System.out.printin("Entering Storage AreaBASEDStorage);
pliObject = BASED.getSingletonByClassld(cla$s
}
if(storage.equals(STATICStorage)) {
System.out.printin("Entering Storage AreaSTATICStorage);
pliObject = STATIC.getSingletonByClassld(d&h;
}
if(storage.equals(LOCALStorage)) {
pliObject = LOCAL.getSingletonByClassld(clahs
}
if(storage.equals(PROCSStorage)) {
pliObject = PROCS.getSingletonByClassld(didss
}
if(storage.equals(DATABASEStorage)) {
pliObject = DATABASE.getSingletonByClassld{skld);

}
/I if(storage.equals(MESSAGEStorage)) {
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/I pliObject = MESSAGE.getSingletonByClassldé&sid);
I}
if(storage.equals(DATACOMStorage)) {
pliObject = DATACOM.getSingletonByClassld(std);

}
/I if(storage.equals(MAINmodule)) {

1 try {
1 Processinginfo MainMethod = perfornggtion (processinglinfoln);
I LastLabel = MainMethod.getXNextMetlipd
I if (ILastLabel.equals(cobolObject. SFD{
I pliObject = this.getPLIObj@MainMethod);
1 }
1 else {
1 pliObject = new External G§);
1
1 } catch(Exception e) {
1 System.out.printin(e.toString())
1 }
I/
return pliObject;
}

1
/I The following variables and methods serve sy stubs for common functions,

/I that cannot be solved by the generator
1

/- End of standard part
/*<ControlMethods> <br>*/
/*</ControlMethods> <br>*/

} //End of Class: P2715

6.19 Converted COBOL Class

/**

* This is a java representation of a COBOL74 datacture 223-SA1-R. <br>
* Component RTY1 <br>

* OldName 223-SA1-R <br>

* NewName DBS_223 SA1 R <br>

* extends CACHE <br>

* Object Description: <br>

* TODO: INSERT COMMENT HERE<br>

* @author Harry M. Sneed <br>

* @since 2010.05.01. <br>
* @version 0.2.1 <br>

*/
public class DBS 223 SA1 R extends COBOLEje
/**Define static class Object <br>*/

private static DBS_ 223 SA1 R instanawu;
private static RTY1 RTY1
private final static String RTY1_AUT 9 ="RTYAUT 9";
public int testCaseNumber = 0O;

//66 This is a place holder for potential methods
public static char[] DB_223 SAl R;

private DBS_ 223 SA1 R(Object program) {
DB 223 SAl R =new char[12 ];
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DB 223 SAl R =this.xSpaces(12 ).toChaay(),
RTY1 = (RTY1)program;
initDBS_223_SAl_R();

}

public static DBS 223 SAl_R getinstance(Qtgpeogram) {

if (instance == null) {
instance = new DBS_223 SA1 R(program);
}

return instance;

}

public Processinginfo performOperation(Procegafo processinginfoln) throws Exception {
System.out.printin("Performing OperationrJhASS:DBS 223 SA1 R");

String methodld = processinginfoln.getMethy);
String xNextMethod = null;

if (methodld.equals(DBS_223 SA1 R.RTY1_AW]) xNextMethod = RTY1_AUT_9();

//$$ This is a marker for potential method iratians

if (xNextMethod == null) throw new Exceptif No matching method found:" + methodld);
Processinginfo processinginfoOut = newcBssinglnfo(xNextMethod);

return processinginfoOut;

[*<Attributes> <br>*/
/**Get method for Cobol field 223-SA1.<br>
* Original type: Struct<br>
* New name: 223-SAl<br>
* Position: 0<br>
* Length: 8<br>
* Occurs: <br>
* @return the value as fixed length string
*/
public String getDB_223 SA1() {
return getString(DB_223 SA1 R,0,8);

}
/**Set method for Cobol field 223-SAl.<br>
* Original type: Struct<br>
* New name: 223-SAl<br>
* Position: 0<br>
* Length: 8<br>
* Occurs: <br>
* @param inStr the fixed length string value tosbered
*/
public void setDB_223 SA1(String inStr) {
setAsChar(DB_223 SA1 R,inStr,0,8);

}
/**Get method for Cobol field 223-PASW.<br>
* Original type: X(6)<br>
* New name: 223-PASW-STEUERUNG<br>
* Position: 0<br>
* Length: 6<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 PASW() {

return getString(DB_223 SA1 R,0,6);

}
/**Set method for Cobol field 223-PASW.<br>
* Original type: X(6)<br>
* New name: 223-PASW-STEUERUNG<br>
* Position: 0<br>
* Length: 6<br>
* Occurs: <br>
* @param inStr the fixed length string value tosbered
*/
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public void setDB_223 PASW(String inStr) {
setAsChar(DB_223 SAl R,inStr,0,6);

}
/**Get method for Cobol field 223-GRP.<br>
* QOriginal type: X(3)<br>
* New name: 223-GRP-GRUPPE<br>
* Position: 0<br>
* Length: 3<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 GRP() {
return getString(DB_223 SA1 R,0,3);

}
/**Set method for Cobol field 223-GRP.<br>
* Original type: X(3)<br>
* New name: 223-GRP-GRUPPE<br>
* Position: 0<br>
* Length: 3<br>
* Occurs: <br>
* @param inStr the fixed length string value toshered
*/
public void setDB_223 GRP(String inStr) {
setAsChar(DB_223 SAl R,inStr,0,3);

}
/**Get method for Cobol field 223-PS1.<br>
* Original type: X(1)<br>
* New name: 223-PS1-DZT-FREI<br>
* Position: 8<br>
* Length: 1<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 PS1() {

return getString(DB_223 SA1 R,8,1);

}
/**Set method for Cobol field 223-PS1.<br>
* QOriginal type: X(1)<br>
* New name: 223-PS1-DZT-FREI<br>
* Position: 8<br>
* Length: 1<br>
* Occurs: <br>
* @param inStr the fixed length string value toshered
*/
public void setDB_223 PS1(String inStr) {
setAsChar(DB_223 SAl R,inStr,8,1);

}
/**Get method for Cobol field 223-PS2.<br>
* QOriginal type: X(1)<br>
* New name: 223-PS2-X-UID-DARF-AUFG-BER-WEITERGEBRE<br>
* Position: 9<br>
* Length: 1<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 PS2() {

return getString(DB_223 SA1 R,9,1);

}
/**Set method for Cobol field 223-PS2.<br>
* QOriginal type: X(1)<br>
* New name: 223-PS2-X-UID-DARF-AUFG-BER-WEITERGEBE<br>
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* Position: 9<br>
* Length: 1<br>
* Occurs: <br>
* @param inStr the fixed length string value tosbered
*/
public void setDB_223 PS2(String inStr) {
setAsChar(DB_223 SA1 R,inStr,9,1);

}
/**Get method for Cobol field 223-PSW.<br>
* Original type: X(1)<br>
* New name: 223-PSW<br>
* Position: 6<br>
* Length: 1<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 PSW() {

return getString(DB_223 SA1 R,6,1);

}
/**Set method for Cobol field 223-PSW.<br>
* Original type: X(1)<br>
* New name: 223-PSW<br>
* Position: 6<br>
* Length: 1<br>
* Occurs: <br>
* @param inStr the fixed length string value tosbared
*/
public void setDB_223 PSW(String inStr) {
setAsChar(DB_223 SAl R,inStr,6,1);

}
/**Get method for Cobol field 223-ACK.<br>
* Original type: X(1)<br>
* New name: 223-ACK<br>
* Position: 7<br>
* Length: 1<br>
* Occurs: <br>
* @return the value as fixed length string
*/

public String getDB_223 ACK() {

return getString(DB_223 SA1 R,7,1);

}
/**Set method for Cobol field 223-ACK.<br>
* Original type: X(1)<br>
* New name: 223-ACK<br>
* Position: 7<br>
* Length: 1<br>
* Occurs: <br>
* @param inStr the fixed length string value tosbered
*/
public void setDB_223 ACK(String inStr) {
setAsChar(DB_223 SAl R,inStr,7,1);
}

[*</Attributes> <br>*/
[**Initialize Class Attributes <br>*/
public void initDBS_223 SA1 R() {

this.setDB_223 SA1(Spaces);
this.setDB_223 PASW(Spaces);
this.setDB_223 PSW(Spaces);
this.setDB_223 ACK(Spaces);

[*<Processing Methods> <br>*/
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/**

6.20 Converted COBOL Method

[x* br>
* Method { <br>
* NewName: TRM2_0040P <br>
* <Parameters> <br>

* <Param use = "Output" name = "TXSWE" class NP1 TX_STORAGE" type = "String" /> <br>

* <Error text= "SDUBB was referenced but not deet" />

* <Param use = "InOut" name = "SDUBB" class =PIN'X_STORAGE" type = "String" /> <br>

* <Param use = "Input" name = "DB_STATUS" clas8#RK_TRM2_WORKING" type = "int" /> <br>

* <Param use = "Input” name = "R262_SA1" clastDS R262PRQD" type = "String" /> <br>

* <Param use = "Output" name = "DB_262_SA2" ck$®BS 262 SA2" type = "String" Comment = "262-
SA2-UNTERGRUPPENSATZ"/> <br>

* <Param use = "Input" name = "R262_PRQD" clast>S R262PRQD" type = "String" /> <br>

* <Param use = "Input” name = "DB_262_TAB" clas®DBS_262_SA2" type = "String" /> <br>

* <Param use = "Output" hame = "DB_262_TRD" clas®BS_262_TRD" type = "String" /> <br>

* <Param use = "Input” name = "DB_262_TORD" clas©BS_262_TORD" type = "String" /> <br>

* <Param use = "Input” name = "X0" class = "WRKRN2_WORKING" type = "int" /> <br>

* <Error text= "DB_311 was referenced but notldezd" />

* <Param use = "Input" name = "DB_311" class =RW TRM2_WORKING" type = "int" /> <br>

* <Param use = "Input" name = "DB_262_ TRD" clasbBS 262 TRD" type = "String" /> <br>

* <Param use = "Output" name = "R262_PRQD" cla8DS_R262PRQD" type = "String" /> <br>

* <Param use = "InOut" name = "R262PRQD" clastDS R262PRQD" type = "String" /> <br>

* <Param use = "Input” name = "DB_262_SA2" clas®BS 262 SA2" type = "String" Comment =" 262-
SA2-UNTERGRUPPENSATZ"/> <br>

* <Param use = "Output" hame = "R262_SAl" clasiDS_R262PRQD" type = "String" /> <br>

* <Param use = "InOut" name = "R262_SA1" clastbS_R262PRQD" type = "String" /> <br>

* </Parameters> <br>

* Test cases: [to be inserted] <br>
* @return new xNextMethod } <br>
* br>*/

public String TRM2_0040P() {
String xNextMethod = Spaces();
I MOVE "0040P" TO TXSWE.
TRM2.INPUT.INP_TX_STORAGE.setTXSWE("(IR2");
I*
I FIND NEXT WITHIN SDUBB.
DB_STATUS = IDSDB.IDS_R201_SALl.find(RRBAL, "NEXT");
I MOVE DB-STATUS TO OTX1
I MOVE SPACE TO OTX3
I MOVE " 40P" TO OTX2 BRFORM S-A09.
I IF DB-STATUS NOT = ZERO
if ((TRM2.WORK.WRK_TRM2_WORKING.getDBESTATUS().matches(Zeros))) {
I GO NXTM
xNextMethod = "TRM2:IDSDB.IDS_R201DUMIRM2_NXTM";
return xNextMethod:;
I END-IF.
}
I GET
DB_STATUS = IDSDB.IDS_R201_SA1l.getn®201_SAl, this);
I MOVE R262-SA1 TO 262-SA2.
TRM2.CACHE.DBS_262_SA2.setDB_262_SAa(getR262_SA1());
I IF R262-PRQD = "TRM--"
if (this.getR262_PRQD().compareTo("TRNI==0) {
I PERFORM 10
xNextMethod = TRM2.WORK.WRK_TRM2_WORKG.TRM2_10();
I GO 0040P
xNextMethod = "TRM2:IDSDB.IDS_R262PR@ RM2_0040P";
return xNextMethod:;
I END-IF.
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}
Il IF 262-TAB = SPACE

if (TRM2.CACHE.DBS_262_SA2.getDB_262_B@.matches(Spaces)) {
I PERFORM IO
xNextMethod = TRM2.WORK.WRK_TRM2_WORKG.TRM2_10();
I GO 0040P
XxNextMethod = "TRM2:IDSDB.IDS_R262PRQ@RM2_0040P";
return xNextMethod;
1 END-IF.
}
1 MOVE R262-PRQD TO 262-TRD.
TRM2.CACHE.DBS 262 TRD.setDB_ 262 TRXi)etR262_PRQD());
11+ MOVE 262-C1 TO 262-D1 MOVE 262 TO 262-D2
11+ MOVE 262-TD TO OTX1
11+ MOVE 262-N1 TO 262-D1 MOVE 26®2 TO 262-D2
11+ MOVE 262-TD TO OTX3
11* MOVE " 41P" TO OTX2 BHRFORM S-A09.
1 IF R262-PRQD > 262-TORD
if (this.getR262_PRQD().compareTo(TREIRCHE.DBS 262 _TORD.getDB_262_TORD()) > 0) {
1 GO 0040P
xNextMethod = "TRM2:IDSDB.IDS_R262PRQ@RM2_0040P";
return xNextMethod;
1 END-IF.

}
/' MOVE"I0" TO TXSWE.
TRM2.INPUT.INP_TX_STORAGE.setTXSWE(")0"
/' PERFORM I1 VARYING X0 FROM 1 BY 1 UNI X0 > 311.
TRM2.WORK.WRK_TRM2_WORKING.setX0(1);
while ((TRM2.WORK.WRK_TRM2_WORKING.g¥0() > 311)){
xNextMethod = TRM2:CACHE.DBS_262_BARM2_I1();
TRM2.WORK.WRK_TRM2_WORKING.setX0(TRM2.WRK.WRK_TRM2_WORKING.getXx0() + 1);

}
1 MOVE "0040P" TO TXSWE.
TRM2.INPUT.INP_TX_STORAGE.setTXSWE("(IR");
I MOVE 262-TRD TO R262-PRQD.
this.setR262_PRQD(TRM2.CACHE.DBS_262DT¢etDB_262_TRD());
I FIND ANY R262PRQD.
DB_STATUS = IDSDB.IDS_R262PRQD.find(RFRQD, "ANY");
I PERFORM DBERROR.
xNextMethod = TRM2.TRM2.TRM2.TRM2_DBRROR();
I IF 262-TAB = SPACE
if (TRM2.CACHE.DBS_262_SA2.getDB_262_B@.matches(Spaces)) {
I PERFORM 10
xNextMethod = TRM2.WORK.WRK_TRM2_WORK¥G.TRM2_10();

I ELSE
}
else {
I MOVE 262-SA2 TO R262-SA1
this.setR262_SA1(TRM2.CACHE.DB822SA2.getDB_262_SA2());
I MODIFY R262-SA1
DB_STATUS = IDSDB.IDS_R262_SAldifg(R262_SA1, this);
I END-IF.

}
Il PERFORM DBERROR.
xNextMethod = TRM2.TRM2.TRM2.TRM2_DBERR();
Il GO 0040P.
xNextMethod = "TRM2:IDSDB.IDS_R262PRQRM2_0040P";
return xNextMethod;
II*
xNextMethod = "TRM2:WORK.WRK_TM2_000.TRM2_0044P
return xNextMethod;
} /IEnd of Method: TRM2_0040P
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/** List of potential successor Methods <br>
* <Successors> <br>
* <NextMethod name = "TRM2:IDSDB.IDS_R201DUMY.TRMNXTM" type = "GOTOQO"/> <br>
* <NextMethod name = "TRM2:WORK.WRK_TRM2_WORKINGRM2_|0" type = "PERF"/> <br>
* <NextMethod name = "TRM2:IDSDB.IDS_R262PRQD.TRM040P" type = "GOTO"/> <br>
* <NextMethod name = "TRM2:CACHE.DBS_262_SA2.TRMZ2' type = "PERF"/> <br>
* <NextMethod name = "TRM2: TRM2.TRM2.TRM2_DBERROB/pe = "PERF"/> <br>
* <NextMethod name = "TRM2:WORK.WRK_TM2_000.TRM2044P" type = "NEXT"/> <br>
* </Successors> <br>
* EndMethod <br>*/
[*</Processing Methods> <br>*/

6.21 Converted PLI Class

1 br>
[** br>

* @author Harry M. Sneed <br>

* @date 20.10.11.11. <br>

* Class { <br>

* Component P2715 <br>

* OldName |I0_TA BASED <br>

* NewName BASE_IO_TA_BASED <br>
* extends BASED <br>

* Object Description: <br>

* 1 Class Definition <br>

* br>*/

package at.anecon.pli2java.p2715.storage;
import at.anecon.pli2java.frame.PLIObject;
import at.anecon.pli2java.frame.Processinginfo;
import at.anecon.pli2java.programs. P2715 ;
import java.util.*;

import at.anecon.pli2java.frame.dbstatus;

public class BASE_I0_TA BASED extends@bject {
/**Define static class Object <br>*/
private static BASE_IO_TA BASED stance = null;

private static P2715 P2715 ;
//66 This is a place holder for potential methods

public static char[] 10 _TA BASED;

private BASE_10_TA_BASED(Object program) {
IO_TA BASED = new char[2000];
IO_TA BASED = this.xSpaces(2000).toCharA(ja
P2715 = (P2715)program;
initBASE_IO_TA_BASED();

}

public static BASE_IO_TA_BASED getinstance{@t program) {
if (instance == null) {

instance = new BASE_|IO_TA_BASED(pragja

}
return instance;

}

public Processinginfo performOperation(Procegafo processinginfoln) throws Exception {
System.out.printin("Performing OperationrDhASS:BASE_IO_TA_BASED");
String methodld = processinginfoln.getMethuty);
String xNextMethod = null;

//$$ This is a marker for potential method iratians

if (xNextMethod == null) throw new Exceptif No matching method found:"+xNextMethod);
Processinglnfo processinginfoOut = newcBssinginfo(xNextMethod);
return processinginfoOut;

}
[*<Attributes> <br>*/
[*<Attr name = "I0_TA_BASED " type Struct " pos ="0000" Ing = "2000" comment =

"undefined"/> <br> */
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[**Get Attribute Method <br>*/
public String getlO_TA BASED() {
return getString(I0_TA BASED,0,2000);
}
[**Set Attribute Method <br>*/
public void setlO_TA BASED(String inStr) {
setAsChar(lO_TA_BASED,inStr,0,2000);

}
[*<Attr name = "10_TAA " type =X{2000) " pos = "0000" Ing = "2000" comment = "ufided"/>
<br> */
[**Get Attribute Method <br>*/

public String getlO_TAA() {
return getString(I0_TA BASED,0,2000);
}
[**Set Attribute Method <br>*/
public void setlO_TAA(String inStr) {
setAsChar(I0_TA BASED,inStr,0,2000);

[*<[Attributes> <br>*/
[**Initialize Class Attributes <br>*/

public void initBASE_IO_TA_BASED() {
this.setlO_TAA(Spaces);

[*<Processing Methods> <br>*/
[*</Processing Methods> <br>*/
} //End of Class: BASE_IO_TA BASED

6.22 Converted PLI Method
* br>*/
public String P2715_DB_AKTION (
String DB_NR,
String DB_FUNKTION,
String DB_SCHLUESSEL,
String AKTION) {
String XNextMethod = Spaces();
// DB_AKTION: PROC (DB_NR,DB_FUNKTION,DB_SCHLUESEL,AKTION) ;
/I SELECT (DB_NR);
int case_indicator_1 =0;
/I WHEN (BESTAND_DB)
if (P2715.LOCAL.WORK_P2715_AUTO.getDB_NR{=
P2715.LOCAL.WORK_P2715 AUTO.getBESTAND_DB())
case_indicator_1 = 01;
/I DO;
{
1 SSA_BE.OP = GLOBAL_OPERATOR;
P2715.LOCAL.WORK_SSA_BE.setOP(P2715.LOCAL.WORK_P27AUTO.getGLOBAL_OPERATOR());
1 SSA_BE.KEY = DB_SCHLUESSEL ;
P2715.LOCAL.WORK_SSA BE.setKEY (this§Bt SCHLUESSEL());
I SELECT (AKTION) ;
int case_indicator_2 = 0;
I WHEN ('U")
if (this.getAKTION() == "U")
case_indicator_2 = 01;
1 CALL PLITDLI(FOUR,DB_FUNKTION,PB_BE,IO_BE,SSA_BEU) ;
P2715_PLITDLI_RESULT = PLITDLI(P23LOCAL.WORK_P2715_AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPEZ715.getPCB_BE(),
P2715.LOCAL.WORR2715_AUTO.getlO_BE(),
P2715.LOCAL.WORBSA BEU.getSSA BEU());

100



1 WHEN ('R")
if (this.getAKTION() == "R")
case_indicator_2 = 02;
I CALL PLITDLI(THREE,DB_FUNKTION,EB_BE,IO_BE);
P2715_PLITDLI_RESULT = PLITDLI(P25LOCAL.WORK_P2715_AUTO.getTHREE(),
this.getDB_FUNKON(),
P2715.PROCS.PRBO2715.getPCB_BE(),
P2715.LOCAL.WRRP2715 AUTO.getlO_BE());
I OTHERWISE
if (case_indicator_2 == 0)
I CALL PLITDLI(FOUR,DB_FUNKTION,PB BE,IO_BE,SSA BE);
P2715_PLITDLI_RESULT = PLITDLI(P25LOCAL.WORK_P2715_AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPEZ715.getPCB_BE(),
P2715.LOCAL.WORR2715_AUTO.getlO_BE(),
P2715.LOCAL.WORBSA_BE.getSSA_ BE());
I END ;
} /*End ¥/
I PCB_PTR =PCB_BE;
P2715.PROCS.PROC_P2715.setPCB_PTR(ARROECS.PROC_P2715.getPCB_BE());
/I END;
} /*End */
/I WHEN (TABELLEN_DBA)
if (this.getAKTION() == P2715.LOCAL.WORK22715 AUTO.getTABELLEN_DBA())
case_indicator_1 = 02;
/I DO;

{
I SSA_TAA.OP = GLOBAL_OPERATOR;
P2715.LOCAL.WORK_SSA_BE.setOP(P2715.LOCAL.WORK_P27AUTO.getGLOBAL_OPERATOR());
I SSA_TAAKEY =DB_SCHLUESSEL ;
P2715.LOCAL.WORK_SSA BE.setKEY (this§Bt SCHLUESSEL());
I SELECT (AKTION) ;
int case_indicator_2 = 0;
I WHEN ('U")
if (this.getAKTION() == "U")
case_indicator_2 = 01;
1 CALL PLITDLI(FOUR,DB_FUNKTION,PB_TAA,I0_TA,SSA_TAAU) ;
P2715_PLITDLI_RESULT = PLITDLI(P25LOCAL.WORK_P2715_AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPZ715.getPCB_TAA(),
P2715.LOCAL.WORR2715_AUTO.getlO_TA(),
P2715.LOCAL.WORBSA_ TAAU.getSSA_ TAAU());
I WHEN ('R")
if (this.getAKTION() == "R")
case_indicator_2 = 02;
I CALL PLITDLI(THREE,DB_FUNKTION,EBB_TAA,I0_TAA);
P2715_PLITDLI_RESULT = PLITDLI(P2%LOCAL.WORK_P2715_AUTO.getTHREE(),
this.getDB_FUNKON(),
P2715.PROCS.FRBO2715.9etPCB_TAA(),
P2715.BASED.BASO_TA BASED.getlO_TAA());
1 OTHERWISE
if (case_indicator_2 == 0)
I CALL PLITDLI(FOUR,DB_FUNKTION,PB_TAA,I0_TA,SSA TAA);
P2715_PLITDLI_RESULT = PLITDLI(P231OCAL.WORK_P2715 AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPEZ715.getPCB_TAA(),
P2715.LOCAL.WORR2715_AUTO.getlO_TA(),
P2715.LOCAL.WORBSA_TAA.getSSA_TAA());
1 END ;
} *End*
1 PCB_PTR =PCB_TAA ;
P2715.PROCS.PROC_P2715.setPCB_PTR(FR2ROECS.PROC_P2715.getPCB_TAA());
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/I END;
} *End*
/I WHEN (TABELLEN_DB)
if (this.getAKTION() == P2715.LOCAL.WORK22715_AUTO.getTABELLEN_DB())
case_indicator_1 = 03;
/I DO;
{
I SSA TA.OP = GLOBAL_OPERATOR;
P2715.LOCAL.WORK_SSA_BE.setOP(P2715.LOCAL.WORK_P27AUTO.getGLOBAL_OPERATOR());
I SSA _TAKEY =DB_SCHLUESSEL ;
P2715.LOCAL.WORK_SSA BE.setKEY (this§Bt SCHLUESSEL());
I SELECT (AKTION) ;
int case_indicator_2 = 0;
I WHEN ('U")
if (this.getAKTION() == "U")
case_indicator_2 = 01;
I CALL PLITDLI(FOUR,DB_FUNKTION,PB_TA,IO_TA,SSA_TAU) ;
P2715_PLITDLI_RESULT = PLITDLI(P231OCAL.WORK_P2715 AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPZ715.getPCB_TA(),
P2715.LOCAL.WORR2715_AUTO.getlO_TA(),
P2715.LOCAL.WORSBSA_ TAU.getSSA _TAU());
I WHEN ('R")
if (this.getAKTION() == "R")
case_indicator_2 = 02;
I CALL PLITDLI(THREE,DB_FUNKTION,EB_TA,IO_TA);
P2715_PLITDLI_RESULT = PLITDLI(P2%LOCAL.WORK_P2715_AUTO.getTHREE(),
this.getDB_FUNKON(),
P2715.PROCS.ERBO2715.getPCB_TA(),
P2715.LOCAL.WRRP2715 AUTO.getlO_TA());
I OTHERWISE
if (case_indicator_2 == 0)
I CALL PLITDLI(FOUR,DB_FUNKTION,PB TA,I0_TA,SSA_TA);
P2715_PLITDLI_RESULT = PLITDLI(P231OCAL.WORK_P2715 AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPLZ715.getPCB_TA(),
P2715.LOCAL.WORR2715_AUTO.getlO_TA(),
P2715.LOCAL.WORSBSA_TA.getSSA_TA());
I END ;
} *End*
I PCB_PTR=PCB_TA;
P2715.PROCS.PROC_P2715.setPCB_PTR(FRRIECS.PROC_P2715.getPCB_TA());
/I END;
} /*End */
/I WHEN (VALOREN_DB)
if (this.getAKTION() == P2715.LOCAL.WORK2715 AUTO.getVALOREN_DB())
case_indicator_1 = 04;
/I DO;

{
1 SSA_VA.OP = GLOBAL_OPERATOR;
P2715.LOCAL.WORK_SSA_BE.setOP(P2715.LOCAL.WORK_P27AUTO.getGLOBAL_OPERATOR());
1 SSA_VA.KEY = DB_SCHLUESSEL ;
P2715.LOCAL.WORK_SSA BE.setKEY (this§Bt SCHLUESSEL());
I SELECT (AKTION) ;
int case_indicator_2 = 0;
I WHEN ('U")
if (this.getAKTION() == "U")
case_indicator_2 = 01;
1 CALL PLITDLI(FOUR,DB_FUNKTION,PB_VA,IO_VA,SSA_VAU) ;
P2715_PLITDLI_RESULT = PLITDLI(P25LOCAL.WORK_P2715_AUTO.getFOUR(),
this.getDB_FUNKIN(),
P2715.PROCS.PRPLZ715.getPCB_VA(),
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P2715.LOCAL.WORR2715_AUTO.getlO_VA(),
P2715.LOCAL.WORBSA_VAU.getSSA_VAU());

1 WHEN ('R")

if (this.getAKTION() == "R")
case_indicator_2 = 02;
I CALL PLITDLI(THREE,DB_FUNKTION,EB_VA,IO_VA);
P2715_PLITDLI_RESULT = PLITDLI(P231OCAL.WORK_P2715 AUTO.getTHREE(),

this.getDB_FUNKON(),
P2715.PROCS.PRB2715.getPCB_VA(),
P2715.LOCAL.WRRP2715 AUTO.getlO_VA());

I OTHERWISE

if (case_indicator_2 == 0)
I CALL PLITDLI(FOUR,DB_FUNKTION,PB_VA,IO_VA,SSA VA);
P2715_PLITDLI_RESULT = PLITDLI(P25LOCAL.WORK_P2715_AUTO.getFOUR(),

this.getDB_FUNKIN(),
P2715.PROCS.PRPLZ715.getPCB_VA(),
P2715.LOCAL.WORR2715_AUTO.getlO_VA(),
P2715.LOCAL.WORBSA_ VA.getSSA VA();

I END ;

} /*End ¥/
I PCB_PTR =PCB_VA ;
P2715.PROCS.PROC_P2715.setPCB_PTR(FRRIOECS.PROC_P2715.getPCB_VA());
/I END;
} *End*
/I OTHERWISE
if (case_indicator_1 == 0)
/I DO;

{
I CALL FEHLERMELDUNG(10) ;
XNextMethod = $$Class.P2715_FEHLERMELDE(10) ;
I PLIRETCODE = XCON12 ;

P2715.LOCAL.WORK_P2715 AUTO.setPLIRETCODE(P2715.12CGNVORK_XCONSTANT_TAB.getXC
ON12());
I SIGNAL ERROR ;
Il try XSTATE = ERROR();
I END ;
} FEnd ¥/
/I END;
} FEnd*/
/I GLOBAL_OPERATOR ="'=';
P2715.LOCAL.WORK_P2715 AUTO.setGLOBAL_OPERBR(" =");
// END DB_AKTION ;
return XNextMethod;
} //End of Method:P2715 DB_AKTION

6.23 Converted OO-COBOL Class

IDENTIFICATION DIVISION.

PROGID/

COB96 CLASS-ID. OLDO01 inherits Base.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.

COB96 REPOSITORY.

COB96 Class Base is "base".
SPECIAL-NAMES.

*
INPUT-OUTPUT SECTION.
FILE-CONTROL.

*

SELECT CUSTOMER-FILE
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ASSIGN TO "SYS015"

RECORD KEY IS CUST-NO IN CUSTOMER-RECORD

ORGANIZATION IS INDEXED
ACCESS RANDOM.

*

COB96 OBJECT.

DATA DIVISION.

FILE SECTION.

*

FD CUSTOMER-FILE
LABEL RECORD STANDARD
RECORDING MODE F

DATA RECORD IS CUSTOMER-RECORD.

01 CUSTOMER-RECORD.

02 REC-TYPE PIC XX.
02 CUST-NO PIC 9BPMP.
02 CUST-NAME PIC X(20)
02 CUST-ADDRESS.

03 STR PIC X(30)

03 zIP PIC 9(4).

03 CITY PIC X(20)

03 STATE PIC X(4).
02 CUST-CREDIT PIC 9.

WORKING-STORAGE SECTION.

PROCEDURE DIVISION.

*

O P E N kkkkkkkkkkkkkkkhkkkkhkkhhkkkhkkhkhkkkkkkhkkkkhkkkkk

OPEN *XOPENO1A.

COB96 METHOD-ID. XOPENO1A.

COB96 DATA DIVISION.

COB96 WORKING-STORAGE SECTION.

COB96 77 X-COUNT PIC 999.
LINKAGE SECTION.

*

LINK /
77 X-RETCODE PIC XX.
01 X-CUSTOMER-RECORD.
02 REC-TYPE PIC XX.
02 CUST-NO PIC 9BPMP.
02 CUST-NAME PIC X(20)
02 CUST-ADDRESS.
03 STR PIC X(30)
03 zIP PIC 9(4).
03 CITY PIC X(20)
03 STATE PIC X(4).
02 CUST-CREDIT PIC 9.

* *% * *%k%k * *% * *%k%k

*

K*kkkkkkkkkkkkkkhkkkkhkk

COB96 PROCEDURE DIVISION USING X-CUSTOMER-RECORBRETCODE.

MOVE ZEROES TO X-RETCODE.
OPEN INPUT CUSTOMER-FILE.

COB9%  EXIT METHOD.

COB96 END METHOD XOPENO1A.
OPEN *rrvkbibitkiiiiikbhhihates
READ stk
READ *XREADO1B.

COB96 METHOD-ID. XREADO1B.

COB96 DATA DIVISION.
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COB96 WORKING-STORAGE SECTION.
COB96 77 X-COUNT PIC 999.
LINKAGE SECTION.

*

LINK /
77 X-RETCODE PIC XX.
01 X-CUSTOMER-RECORD.
02 REC-TYPE PIC XX.
02 CUST-NO PIC 9@PMP.
02 CUST-NAME PIC X(20)
02 CUST-ADDRESS.
03 STR PIC X(30)
03 zIP PIC 9(4).
03 CITY PIC X(20)
03 STATE PIC X(4).
02 CUST-CREDIT PIC 9.

*

kkkkkkkkkkkkkkhkkkkhkkkhkhkkkhkkkkkkkkkkhkkkkkkkkhkk kkkkkkkkkkkhkkkkhkkkk

6.24 Converted OO-COBOL Method

* *% *% *%k%k *% * *kkkkhkhhhhhkhhkkx

*REPORT-ORDER.
*OLDO0O07.
COB96 METHOD-ID. OLDO0O7.
COB96 DATA DIVISION.
COB96 WORKING-STORAGE SECTION.
COB96 77 X-COUNT PIC 999.
COB96 LINKAGE SECTION.
COB96 77 X-RETCODE PIC XX.
COB96 77 X-NEXT-LABEL PIC X(30).
COB96 PROCEDURE DIVISION USING X-RETCODE
COB96 RETURNING X-NEXT-LABEL.
TEST ADD 1 TO X-COUNT.
MOVE SPACES TO X-NEXT-LABEL.
* GO TO REPORT-ERROR
IF ERROR-TYPE >0
MOVE "REPORT-ERROR" TO X-NEXT-LABEL
END-IF
IF X-NEXT-LABEL = SPACES
MOVE SPACES TO DATA-PRT-LINE
MOVE CUST-NO IN CUSTOMER-RECORD TO CU8IO IN
DATA-PRT-LINE
MOVE CUST-NAME IN CUSTOMER-RECORD TQUST-NAME IN
DATA-PRT-LINE
MOVE ART-NO IN ARTICLE-RECORD TO ART-® IN DATA-PRT-LINE
MOVE ART-NAME IN ARTICLE-RECORD TO AR'NAME IN
DATA-PRT-LINE
MOVE ITEM-QUAN IN ORDER-RECORD (POSYr
ART-QUAN IN DATA-PRT-LINE
MOVE ART-PRICE IN ARTICLE-RECORD TO
ART-PRICE IN DATA-PRT-LINE
MULTIPLY ART-PRICE IN ARTICLE-RECORD B ITEM-QUAN
IN ORDER-RECORD (POS) GIVING PRICE
MOVE PRICE TO TOTAL-PRICE
ADD PRICE TO TOTAL-CUST-PRICE
MOVE DATA-PRT-LINE TO PRT-LINE
COB96 INVOKE THIS-OLD06 "XWRIT06C"
USING PRT-LINE
X-RETCODE
ADD XCON2 TO LINE-COUNT
IF LINE-COUNT > XCON50
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ADD 1 TO PAGE-COUNT
MOVE PAGE-COUNT TO PAGE-COUNT-NO
MOVE HEADER-PRT-LINE TO PRT-LINE
COB96 INVOKE THIS-OLDO06 "XWRIT06D"
USING PRT-LINE
X-RETCODE
MOVE UNDER-LINE TO PRT-LINE
COB96 INVOKE THIS-OLDO06 "XWRITOGE"
USING PRT-LINE
X-RETCODE
MOVE 0 TO LINE-COUNT
END-IF
IF X-NEXT-LABEL = SPACES
MOVE "PROCESS-ORDER" TO X-NEXT-LABEL
END-IF
END-IF
IF X-NEXT-LABEL = SPACES
MOVE "REPORT-ERROR" TO X-NEXT-LABEL
END-IF.
EXIT.
RECONS*
* PRINT ERROR MESSAGE
*
TEST DISPLAY "Method executed = OLD0OO7"
TEST DISPLAY "Method count =" X-COUNT
COB96  EXIT METHOD.
COB96 END METHOD OLDO007.

6.25 Data Description Table
Nr. ;Use;Sect ;Pos ;Lev;PLI Data Name ;PLI Data Pjtyp;Lng ;Fr;Occr;Value ;Redefines

0001; ;PROC ;0000;01 ;PROC_P2715 ; ;Str;0000;00;0001; ;
0002;P ;PROCS;0000;77 ;COIBM X(76) ;Chr;0076;00;0001; P2715
0003;C ;PROCS;0076;77 ;PCB_BE OINTER ;Ptr;0008;00;0001; ;
0004;P ;PROCS;0084;77 ;PCB_TAA RTER ;Ptr;0008;00;0001; ;
0005;P ;PROCS;0092;77 ;PCB_TA OlRTER ;Ptr;0008;00;0001; ;
0006;P ;PROCS;0100;77 ;PCB_VA OIIRTER ;Ptr;0008;00;0001; ;
0007; ;PROCS;0108;77 ;AUSWAHL_PTR  ;POINTER ;Ptr;0008;00;0001;

0008;P ;PROCS;0116;77 ;PLIXOPT (12 ;Chr;0012;00;0001; ISA(12K
0009;P ;PROCS;0128;77 ;PLIXHD (5%) ;Chr;0050;00;0001;'WABE ;
0038; ;LOCAL;0000;01 ;P2715_AUTO ; ;Str;7417;00;0001; ;
0039;CIO;LOCAL;0000;02 ;SUCHKEY ;X(15) ;Chr;0015;00;0001;"
0040;CIO;LOCAL;0015;02 ;LINECOUNTER ;(05)9 ;Num;0005;00;0001;"
0041;10 ;LOCAL;0020;02 ;COUNTER ;(15)9  ;Num;0015;00;0001;" ;
0042;10 ;LOCAL;0035;02 ;TAWERT_Z 12.2Z7Z27.779V,9;Num;0016;03;0001; ;
0043;0 ;LOCAL;0051;02 ;TAWERT_NEU  ;X(16) ;Chr;0016;00;0001; ;
0044;10 ;LOCAL;0067;02 ;BSTKNOM ;(15)9 ;Num;0015;00;0001;0 ;
0045;10 ;LOCAL;0082;02 ;BNOMSFRS ;(15)9  ;Num;0015;00;0001;0 ;
0046;10 ;LOCAL;0097;02 ;HFLOAT_1 ;(15)9 ;Num;0015;00;0001;0 ;
0047;10 ;LOCAL;0112;02 ;HFLOAT_2 ;(15)9 ;Num;0015;00;0001;0 ;
0048; ;LOCAL;0127;02 ;HFLOAT_3 S(1¢] ;Num;0015;00;0001;0 ;

0049; ;LOCAL;0142;02 ;STEUER_VALUE ;(1)9 ;Num;0001;00;0001;" ;

0050;CIO;LOCAL;0143;02 ;LOOP_ERROR_COUNT ;(05)9Num;0005;00;0001;0 ;
0051;CO ;LOCAL;0148;02 ;AKTUELLE_AKTSTUFE ;X(1) ;Chr;0001;00;0001;" ;
0052;10 ;LOCAL;0149;02 ;GLOBAL_OPERATOR ;X(2) ;Chr;0002;00;0001;' =" ;

0053; ;LOCAL;0151;02 ;VALOREN | ; (1% ;Num;0005;00;0001;0 ;
0054; ;LOCAL;0156;02 ;VALOREN_O ;(05)9 ;Num;0005;00;0001;0 ;
0055; ;LOCAL;0161;02 ;BESTAND_I ;08 ;Num;0005;00;0001;0 ;
0056; ;LOCAL;0166;02 ;BESTAND_O ;(@5) ;Num;0005;00;0001;0 ;
0057; ;LOCAL;0171;02 ;TABELLEN_|I ;(09) ;Num;0005;00;0001;0 ;
0058; ;LOCAL;0176;02 ;TABELLEN_O ;(05)9 ;Num;0005;00;0001;0 ;
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0059; ;LOCAL;0181;02 ;MARCHZINSEN ;(11)2)@  ;Num;0013;02;0001; ;
0060; ;LOCAL;0194;02 ;MARCHZ_MELDUNG ;X(1) ;Chr;0001;00;0001;'0" ;

0061; ;LOCAL;0195;02 ;PARM_FAELL ;X(10) ;Chr;0010;00;0001;" ;
0062;0 ;LOCAL;0205;02 ;PARM_SICHERST ;(8)9 ;Num;0008;00;0001;" ;
0063; ;LOCAL;0213;02 ;PARM_LZPERB ;X(10) ;Chr;0010;00;0001;"
0064; ;LOCAL;0223;02 ;PARM_LZPERV ;X(10) ;Chr;0010;00;0001;" ;
0065; ;LOCAL;0233;02 ;PARM_EVERF ;X010 ;Chr;0010;00;0001;" ;
0066; ;LOCAL;0243;02 ;PARM_STKNOM ;(13)2)0  ;Num;0015;02;0001; :
0067; ;LOCAL;0258;02 ;PARM_ZSATZ ;0®7(5)9  ;Num;0012;05;0001; :
0068; ;LOCAL;0270;02 ;PARM_WAEK ;999999 ;Num;0007;04;0001; ;
0069; ;LOCAL;0277;02 ;PARM_WAEE 99 ;Num;0003;00;0001; ;
0070; ;LOCAL;0280;02 ;PARM_USANZ (1 ;Chr;0001;00;0001;" ;
0071; ;LOCAL;0281;02 ;INDEX _GEFUNDEN ;X(1) ;Chr;0001;00;0001;'0" ;
0072; ;LOCAL;0282;02 ;| COUNTER (0%)9 ;Num;0005;00;0001;0 ;

0073; ;LOCAL;0287;02 ;CONVERSIONS FELD 1 ;X(11) ;Chr;0011;00;0001;" ;
0074; ;LOCAL;0298;02 ;CONVERSIONS_FELD_ 2 ;X(11) ;Chr;0011;00;0001;" ;
0075; ;LOCAL;0309;02 ;CONVERSIONS FELD 3 ;X(12) ;Chr;0012;00;0001;" ;

0076;CO ;LOCAL;0321;02 ;KEY_FELD ;X(33) ;Chr;0033;00;0001;"
0077;0 ;LOCAL;0354;02 ;ONE ;(08)9 ;Num;0008;00;0001,; ;
0078;P ;LOCAL;0362;02 ;BESTAND_DB ;(05)9  ;Num;0005;00;0001;1 ;

0079;P ;LOCAL;0367;02 ;TABELLEN_DBA ;(05)9 ;Num;0005;00;0001;2 ;
0080;P ;LOCAL;0372,02 ;TABELLEN_DB ;(05)9 ;Num;0005;00;0001;3 ;

0081;P ;LOCAL;0377;02 ;VALOREN_DB ;(05)9 ;Num;0005;00;0001;4 ;
0082; ;LOCAL;0382;02 ;FETAB ;X(30) ;Chr;0030;00;0010;'AAAA";
0083; ;LOCAL;0682;02 ;EOF X(1) ;Chr;0001;00;0001;"" ;
0084; ;LOCAL;0683;02 ;l ;(05)9 ;Num;0005;00;0001; ;
0085; ;LOCAL;0688;02 ;J ;(05)9 ;Num;0005;00;0001; ;
0086;0 ;LOCAL;0693;02 ;IFE ;(05)9 ;Num;0005;00;0001; ;
0087;0 ;LOCAL;0698;02 ;HERKUNFT ;X(10) ;Chr;0010;00;0001;" ;
0088; ;LOCAL;0708;02 ;BEDINGUNG ;X(15) ;Chr;0015;00;0001;'0000111;

0089; ;LOCAL;0723;02 ;BEDINGUNG_ABFRAGE ;(05)9 ;Num;0005;00;0001; ;
0090; ;LOCAL;0728;02 ;BEDINGUNG_1 ;(05)9  ;Num;0005;00;0001;16384 ;
0091; ;LOCAL;0733;02 ;BEDINGUNG_2 ;(05)9  ;Num;0005;00;0001;08192 ;
0092; ;LOCAL;0738;02 ;BEDINGUNG_3 ;(05)9  ;Num;0005;00;0001;04096 ;
0093; ;LOCAL;0743;02 ;BEDINGUNG_4 ;(05)9 ;Num;0005;00;0001;02048 ;
0094; ;LOCAL;0748;02 ;BEDINGUNG_5 ;(05)9 ;Num;0005;00;0001;01024 ;
0095; ;LOCAL;0753;02 ;BEDINGUNG_6 ;(05)9 ;Num;0005;00;0001;00512 ;
0096; ;LOCAL;0758;02 ;BEDINGUNG_7 ;(05)9 ;Num;0005;00;0001;00256 ;
0097; ;LOCAL;0763;02 ;BEDINGUNG_8 ;(05)9 ;Num;0005;00;0001;00128 ;
0098; ;LOCAL;0768;02 ;BEDINGUNG_9 ;(05)9 ;Num;0005;00;0001;00064 ;
0099; ;LOCAL;0773;02 ;BEDINGUNG_10 ;(05)9  ;Num;0005;00;0001;00032 ;
0100; ;LOCAL;0778;02 ;BEDINGUNG_11 ;(05)9 ;Num;0005;00;0001;00016 ;
0101; ;LOCAL;0783;02 ;BEDINGUNG_12 ;(05)9 ;Num;0005;00;0001;00008 ;
0102; ;LOCAL;0788;02 ;BEDINGUNG_13 ;(05)9 ;Num;0005;00;0001;00004 ;
0103; ;LOCAL;0793;02 ;BEDINGUNG_14  ;(05)9  ;Num;0005;00;0001;00002 ;
0104; ;LOCAL;0798;02 ;BEDINGUNG_15 ;(05)9  ;Num;0005;00;0001;00001 ;

0105; ;LOCAL;0803;02 ;AKTUELLES DATUM ;X(8) ;Chr;0008;00;0001;" ;
0106;10 ;LOCAL;0811;02 ;CT ;(05)9 ;Num;0005;00;0020; ;
0107; ;LOCAL;0911;02;CTT ;X(23) ;Chr;0023;00;0020;'ANZAHL ;
0108;0 ;LOCAL;1371;02 ;DATUM &) ;Chr;0008;00;0001; ;
0109;10 ;LOCAL;1379;02 ;ZEIT ;X(12) ;Chr;0012;00;0001; ;
0110;C ;LOCAL;1391;02 ;DB_NR (0%)9 ;Num;0005;00;0001; ;
0111;l ;LOCAL;1396;02 ;I0_BE ;X(2000) ;Chr;2000;00;0001; ;
0112;1 ;LOCAL;3396;02 ;I0_VA ;X(2000) ;Chr;2000;00;0001; ;
0113;CIO;LOCAL;5396;02 ;I0_TA (2000) ;Chr;2000;00;0001; ;
0114; ;LOCAL;7396;02 ;DATUM I K] ;Chr;0008;00;0001;" ;

0115;CO ;LOCAL;7404;02 ;PLIRETCODE ;(08)9  ;Num;0008;00;0001;0 ;
0116;CIO;LOCAL;7412;02 ;FIXED_ERROR_COUNT ;(05)9Num;0005;00;0001;0 ;

0117; ;BASED;0000;01 ;IO0_TA BASED ; ;Str;2000;00;0001; ;
0118;P ;BASED;0000;02 ;I0_TAA X(2000) ;Chr;2000;00;0001; ;
0119; ;LOCAL;0000;01 ;XLITERAL_TAB ; ;Str;0123;00;0001; ;

0120;! ;LOCAL;0000;05 ;XLITOO7 ;X(026) ;Chr;0026;00;0001;'0000000;
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0121;1 ;LOCAL;0026;05 ;XLITO10 ;X(008) ;Chr;0008;00;0001;'99.99.9;

0122;1 ;LOCAL;0034;05 ;XLITO11 ;X(012) ;Chr;0012;00;0001;'12:34:5;
0123;1 ;LOCAL;0046;05 ;XLITO12 ;X(009) ;Chr;0009;00;0001;'1234567;
0124;1 ;LOCAL;0055;05 ;XLIT013 ;X(004) ;Chr;0004;00;0001;'9900" ;
0125;1 ;LOCAL;0059;05 ;XLIT014 ;X(008) ;Chr;0008;00;0001;'AB.CD.E;
0126;1 ;LOCAL;0067;05 ;XLITO15 ;X(006) ;Chr;0006;00;0001;'EFCDAB";
0127;1 ;LOCAL;0073;05 ;XLITO16 ;X(004) ;Chr;0004;00;0001;'9910' ;
0128;l ;LOCAL;0077;05 ;XLITO17 X(004) ;Chr;0004;00;0001;'9909" ;
0129;l ;LOCAL;0081;05 ;XLITO18 X(008) ;Chr;0008;00;0001;'ABCDEFG;
0130;l ;LOCAL;0089;05 ;XLIT019 X(010) ;Chr;0010;00;0001;'AB.CD.E;
0131;l ;LOCAL;0099;05 ;XLIT020 X(008) ;Chr;0008;00;0001;'B_VPFWE;
0132;C ;LOCAL;0107;05 ;XLIT022 ;00Q4) ;Chr;0004;00;0001;'6789" ;
0133;l ;LOCAL;0111;05 ;XLIT023 (B08) ;Chr;0008;00;0001;'B_ TAGEF;
0134; ;LOCAL;0119;05 ;LITXEND ;X0a) ;Chr;0004;00;0001;'ENDE" ;
0135; ;LOCAL;0000;01 ;XCONSTANT_TAB ; ;Str;0055;00;0001; ;

0136;1 ;LOCAL;0000;05 ;XCON3 ;(5)9 ;Num;0005;00;0001;3 ;
0137;1 ;LOCAL;0005;05 ;XCON4 ;(5)9 ;Num;0005;00;0001;4 ;
0138;l ;LOCAL;0010;05 ;XCON5 :(5)9 ;Num;0005;00;0001;5 ;
0139;1 ;LOCAL;0015;05 ;XCONG6 :(5)9 ;Num;0005;00;0001;6 ;
0140;C ;LOCAL;0020;05 ;XCON612 )95 ;Num;0005;00;0001;612 ;
0141;l ;LOCAL;0025;05 ;XCON12 (5)9 ;Num;0005;00;0001;12 ;
0142;C ;LOCAL;0030;05 ;XCON200 )95 ;Num;0005;00;0001;200 ;
0143;1 ;LOCAL;0035;05 ;XCONS8 ;(5)9 ;Num;0005;00;0001;8 ;
0144;1 ;LOCAL;0040;05 ;XCON100 (5)9 ;Num;0005;00;0001;100 ;
0145;C ;LOCAL;0045;05 ;XCON60 (5)9 ;Num;0005;00;0001;60 ;
0146; ;LOCAL;0050;05 ;CONXEND 5)0 ;Num;0005;00;0001;999 ;
0147;P ;LOCAL;0000;01 ;SSA BE ; ;Str;0052;00;0001; ;

0148; ;LOCAL;0000;03 ;SEGMENT X(8) ;Chr;0008;00;0001;'BESTAND;
0149; ;LOCAL;0008;03 ;KEYNAME iX(9) ;Chr;0009;00;0001;'(BESKEY;
0150;0 ;LOCAL;0017;03 ;0P X(2) ;Chr;0002;00;0001;' =" ;
0151;0 ;LOCAL;0019;03 ;KEY iX(32) ;Chr;0032;00;0001;" ;
0152; ;LOCAL;0051;03 ;FILLER X(1) ;Chr;0001;00;0001;' ;
0241; ;PROC ;0000;01 ;PROC_X_P2715 002 ; ;Str;0000;00;0001; ;
0242; ;PROC ;0000;01 ;PROC_X_P2715 003 ; ;Str;0000;00;0001; ;
0243; ;PROC ;0000;01 ;PROC_X_P2715_004 ; ;Str;0000;00;0001; ;
0244; ;PROC ;0000;01 ;PROC_X_P2715_005 ; ;Str;0000;00;0001; ;
0245; ;PROC ;0000;01 ;PROC_FEHLER ; ;Str;0000;00;0001; ;
0246; ;PROCS;0000;77 ;PCBO ;POINTER ;Ptr;0008;00;0001; ;
0247; ;PROCS;0008;77 ;JFE ;(05)9 ;Num;0005;00;0001; ;
0248; ;PROC ;0000;01 ;PROC_FEHLERMELDUNG ; ;Str;0000;00;0001; ;
0249;CO ;PROCS;0000;77 ;FEHLER_INDEX ;@5) ;Num;0005;00;0001; ;
0250;C ;PROCS;0005;77 ;MAX_INDEX (05)9 ;Num;0005;00;0001;30 ;
0251;0 ;PROCS;0010;77 ;FEHLERTEXT (609 ;Chr;0060;00;0030; ;
0252; ;PROC ;0000;01 ;PROC_DB_AKTION ; ;Str;0000;00;0001; ;
0253;C ;PROCS;0000;77 ;DB_NR ;(05)9 ;Num;0005;00;0001,; ;
0254; ;PROCS;0005;77 ;SSA_PTR ;POINTER ;Ptr;0008;00;0001; ;
0255;P ;PROCS;0013;77 ;DB_FUNKTION iX(4) ;Chr;0004,00;0001; ;
0256;P ;PROCS;0017;77 ;DB_SCHLUESSEL ;X(*)  ;Chr;0000;00;0001; ;
0257;C ;PROCS;0017;77 ;AKTION iX(1) ;Chr;0001;00;0001; ;
0258;0 ;PROCS;0018;77 ;FOUR ;(08)9 ;Num;0008;00;0001;4 ;

6.26 Data Reference Table

001pP P2715 P PCB_TAA
001 P P2715 P PCB_TA
001 P P2715 P PCB_VA
001 P P2715 P COIBM
001 P P2715 P PLIXOPT
001 P P2715 P PLIXHD
002 P P2715

001 P P2715 O ONE

001 P P2715 O TWO
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001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

001 P P2715

002 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START

O THREE
| XCON3
O FOUR
| XCON4
O FIVE

| XCONS5
O SIX

| XCONG
O PBEST
110_BE
O PVAL
110_VA
O PTAB
110_TA

| CONVERSION
| LISTE

ocT
O DATUM

| XLITO10
O ZEIT
O ZEIT

| XLITO11

| ZEIT

| XLITO12
O PLIRETCODE
O KEY_FELD
P TABELLEN_DB
P KEY_FELD
C PCB.STATUS
O PLIRETCODE
| XCON12
O PDAT
110_TA
O AKTUELLE_AKTSTUFE
| DATUMREC.AKTSTUFE
O KEY_FELD

| XLITO13

O GLOBAL_OPERATOR
P TABELLEN_DBA

P KEY_FELD

C PCB.STATUS
CIO_TA

C KEY_FELD

O PLIRETCODE

| XCON12

O PDAT

110_TA

O DATUM

| XLITO14

| ABR9900.MASCHOV
| XLITO15

| LISTE

C AKTUELLE_AKTSTUFE
O KEY_FELD

| XLITO16

O SUCHKEY

| XLITO16

O KEY_FELD

| XLITO17

O SUCHKEY

| XLITO17
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001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
001 L PGM_START
002 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP
001 L LOOP

O10_TA

| SUCHKEY

O GLOBAL_OPERATOR
P TABELLEN_DBA

P KEY_FELD

C PCB.STATUS
CIO_TA

C SUCHKEY

O PLIRETCODE

| XCON4

O KEY_FELD

O GLOBAL_OPERATOR
P BESTAND_DB

P KEY_FELD

C PCB.STATUS
C10_BE

O PLIRETCODE

| XCONS

O PDAT

110_BE

O PARM_SICHERST

| XLITO18

| DATUMREC.SICHERST
| XLITO19

C PCB.STATUS
P BESTAND_DB
C PCB.STATUS
C B_ABRTAGW
O KEY_FELD

| B_VALNR

| B_VALZUS

| B_ZUGEH

| B_EIGENT

I B_NL

| B_RESKEYBE
P VALOREN_DB
P KEY_FELD

C PCB.STATUS
O PLIRETCODE
| XCONS

O HERKUNFT

| XLITO20

C S_SNCD

O B_VPFWET

O HFLOAT 1

| B_TAWERT

O HFLOAT 2

| S_VPFANS

| XCON100

O B_VPFWET

| HFLOAT 1

| HFLOAT 2

C S_VALART

C XLIT022

O BSTKNOM

| B_STKNOM
CS_SNCD

O KEY_FELD

| VALOR.C_OWAEC
P TABELLEN_DB
P KEY_FELD
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C PCB.STATUS
O PLIRETCODE
| XCONS

C D_WAEE

C B_TAWERT
O HFLOAT 1

| D_WAEK

| D_WAEE

O HFLOAT 2

| BSTKNOM
|'S_DIV

| B_TAWERT

O B_RENDTA

| HFLOAT 1

| HFLOAT 2

O B_TAWERT
O KEY_FELD

| VALOR.C_HWAEC

P TABELLEN_DB
P KEY_FELD

C PCB.STATUS
O KEY_FELD

| VALOR.C_OWAEC

P TABELLEN_DB
P KEY_FELD

C PCB.STATUS
O PLIRETCODE
| XCONS

C D_WAEE

C B_TAWERT

O HFLOAT 1

| D_WAEK

| D_WAEE

O HFLOAT 2

| BSTKNOM
|'S_DIV

| XCON100

| B_TAWERT

O B_RENDTA

| HFLOAT 1

| HFLOAT 2

O B_TAWERT
O B_RENDTA

O HERKUNFT

| XLITO23

O BNOMSFRS

| B_NOMSFR

O HFLOAT 1

| B_RENDTA

O B_TAGEFA

| BNOMSFRS

| HFLOAT 1

O B_ABRTAGW
P BESTAND_DB
C PCB.STATUS
O PLIRETCODE
| XCON12

O TAWERT_Z

| B_TAWERT

O TAWERT_NEU
| TAWERT _Z

O LINECOUNTER
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002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
002 P X_P2715_002
003 P X_P2715_003
003 P X_P2715_003
003 P X_P2715_003
003 P X_P2715_003
003 P X_P2715_003
003 P X_P2715_003
003 P X_P2715_003
004 P X_P2715_004
004 P X_P2715_004
004 P X_P2715_004
004 P X_P2715_004
004 P X_P2715_004
004 P X_P2715_004
004 P X_P2715_004

| LINECOUNTER
C LINECOUNTER
C XCONG60

| LISTE

O COUNTER

| COUNTER

C AKTUELLE_AKTSIFE
O KEY_FELD

| XLITO16

O SUCHKEY

| XLITO16

O KEY_FELD

| XLITO17

O SUCHKEY

| XLITO17
O10_TA

| SUCHKEY

O GLOBAL_OPER®R
P TABELLEN_DBA
P KEY_FELD

C PCB.STATUS
CIO_TA

C SUCHKEY

O PLIRETCODE

| XCON4

P TABELLEN_DBA
C PCB.STATUS

O PLIRETCODE

| XCON12

O PLIRETCODE

| XCON12

C UPDDAT

C PCB_BE

O PCB_PTR

| PCB_BE

O PLIRETCODE

| XCON12

O LOOP_ERRORUSD
| LOOP_ERRORUSKD
C LOOP_ERRORURD
C XCON5

P PLIRETCODE

C PLIRETCODE

C XCON4

O IFE

P IFE

P PCB_PTR

C XCON612

O PLIRETCODE
| XCON12

O ONSOURCE

| XLITOO7

| ONSOURCE

C FIXED_ERRORUMT
C XCON200

O PLIRETCODE

| XCON12

O FIXED_ERRORUBIT
| FIXED_ERRORUNT
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004 P X_P2715_004
008 P DB_AKTION
008 P DB_AKTION
009 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION
008 P DB_AKTION

O ONSOURCE
P DB_FUNKTION
P DB_SCHLUESSEL

CDB_NR

C BESTAND_DB

O SSA_BE.OP

| GLOBAL_OPERAIR
O SSA_BE.KEY

| DB_SCHLUESSEL
C AKTION

P FOUR

P DB_FUNKTION

P PCB_BE

P10_BE

P SSA_BEU

P THREE

P DB_FUNKTION

P PCB_BE

P10_BE

P FOUR

P DB_FUNKTION

P PCB_BE

P10_BE

P SSA_BE

O PCB_PTR

| PCB_BE

C TABELLEN_DBA
O SSA_TAA.OP

| GLOBAL_OPERAR
O SSA_TAA.KEY

| DB_SCHLUESSEL
C AKTION

P FOUR

P DB_FUNKTION

P PCB_TAA
PIO_TA

P SSA_TAAU

P THREE

P DB_FUNKTION

P PCB_TAA
P10_TAA

P FOUR

P DB_FUNKTION

P PCB_TAA
PI1O_TA

P SSA_TAA

O PCB_PTR

| PCB_TAA

C TABELLEN_DB

O SSA_TA.OP

| GLOBAL_OPERAIR
O SSA_TAKEY

| DB_SCHLUESSEL
C AKTION

P FOUR

P DB_FUNKTION

P PCB_TA

PIO_TA

P SSA_TAU

P THREE

P DB_FUNKTION
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008 P DB_AKTION P PCB_TA

008 P DB_AKTION PIO_TA

008 P DB_AKTION P FOUR

008 P DB_AKTION P DB_FUNKTION
008 P DB_AKTION P PCB_TA

008 P DB_AKTION PIO_TA

008 P DB_AKTION P SSA_TA

008 P DB_AKTION O PCB_PTR

008 P DB_AKTION | PCB_TA

008 P DB_AKTION C VALOREN_DB
008 P DB_AKTION O SSA_VA.OP
008 P DB_AKTION | GLOBAL_OPERAIR
008 P DB_AKTION O SSA_VA.KEY
008 P DB_AKTION | DB_SCHLUESSEL
008 P DB_AKTION C AKTION

008 P DB_AKTION P FOUR

008 P DB_AKTION P DB_FUNKTION
008 P DB_AKTION P PCB_VA

008 P DB_AKTION P10_VA

008 P DB_AKTION P SSA_VAU

008 P DB_AKTION P THREE

008 P DB_AKTION P DB_FUNKTION
008 P DB_AKTION P PCB_VA

008 P DB_AKTION P10_VA

008 P DB_AKTION P FOUR

008 P DB_AKTION P DB_FUNKTION
008 P DB_AKTION P PCB_VA

008 P DB_AKTION P10_VA

008 P DB_AKTION P SSA_VA

008 P DB_AKTION O PCB_PTR

008 P DB_AKTION | PCB_VA

008 P DB_AKTION O PLIRETCODE
008 P DB_AKTION | XCON12

008 P DB_AKTION

032 L PROGRAMM_ENDE

O GLOBAL_OPERM®R

6.27 XML Class Documentation

<Class name = "PROC_FEHLER" type = "PROCS" >
<Object name = "FEHLER_Object" type = "ch&r[1' />
<Attributes>
<Attr name = "PCBO ype ="9(8) " pos ="0000"Ing ="0013" commentundefined"/>
<Attr name = "JFE ype ="9(05) " pos ="0008"Ing = "0005" commentundefined"/>
</Attributes>
<ProcessingMethods>
<Method name = "P2715_ FEHLER" type = "@ms8ing" >
<Parameters>
</Parameters>
<Successors>
<NextMethod name = "P2715.PROCS.PRER715.P2715_X_PUT_020" type = "PERF"/>
</Successors>
</Method>
</ProcessingMethods>
</Class>
<Class name = "PROC_FEHLERMELDUNG" type = "PROGS
<Object name = "FEHLERMELDUNG_Object" typechar[1810]" />
<Attributes>
<Attr name = "FEHLER_INDEX " type = "9(05) pos = "0000" Ing = "1810" comment = "undefitied
<Attr name = "MAX_INDEX "type = "06) " pos ="0005" Ing = "0005" comment = "undefil"/>
<Attr name = "FEHLERTEXT  "type = "8() " pos ="0010" Ing ="0060" comment = "unaef"/>
</Attributes>
<ProcessingMethods>
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<Method name = "P2715 FEHLERMELDUNG" typé&processing" >
<Parameters>
<Param use = "Input" name = "FEHLEWDEX" class = "PROC_FEHLERMELDUNG" type =

“int"/>

<Param use = "Input" name = "MAX_INK" class = "PROC_FEHLERMELDUNG" type = "int"/>

</Parameters>

<Successors>
<NextMethod name = "P2715.PROCS.PREX715.P2715 X_PUT_021" type = "PERF"/>
<NextMethod name = "P2715.PROCS.PRER®715.P2715 FEHLERM_END" type = "GOTQO"/>
<NextMethod name = "P2715.PROCS.PRERX715.P2715_ X_PUT_022" type = "PERF"/>
<NextMethod name = "P2715.PROCS.PREX715.P2715_ X_PUT_023" type = "PERF"/>

</Successors>

</Method>
</ProcessingMethods>
</Class>

<Class name = "PROC_DB_AKTION" type = "PROCS" >

<Object name = "DB_AKTION_Object" type = "cfll ]" />

<Attributes>
<Attr name = "DB_NR " "9(05) " pos ="0000"Ing ="0005" commentundefined"/>
<Attr name = "SSA_PTR "typ&9(8) " pos ="0150"Ing ="0008" comment entefined"/>
<Attr name = "DB_FUNKTION "type ="XJ4 " pos = "0158" Ing = "0004" comment = "undefifi/>
<Attr name = "DB_SCHLUESSEL" type = "X(40) pos = "0162" Ing = "0040" comment =

"undefined"/>

<Attr name = "AKTION "tep= "X(1) " pos ="0202" Ing ="0001" commentundefined"/>
<Attr name = "FOUR ype ="9(08) " pos ="0203" Ing = "0008" commentundefined"/>
</Attributes>

<ProcessingMethods>
<Method name = "P2715_ DB_AKTION" type rdpessing" >
<Parameters>
<Param use = "InOut" name = "DB_FUN®N" class = "PROC_DB_AKTION" type = "String"/>
<Param use = "InOut" name = "DB_SCHASSEL" class = "PROC_DB_AKTION" type = "String"/>
<Param use = "Input" name = "DB_NiRi'ss = "WORK_P2715 AUTO" type = "int" />
<Param use = "Input" name = "BESTANIB" class = "WORK_P2715_AUTO" type = "int"/>
<Param use = "Output" name = "ORSsl= "WORK_SSA BE" type = "String" />
<Param use = "Input" name = "GLOBAIPERATOR" class = "WORK_P2715 AUTO" type =
"String"/>
<Param use = "Output" name = "KE¥ss = "WORK_SSA BE" type = "String" />
<Param use = "Input" name = "DB_SCHISSEL" class = "PROC_DB_AKTION" type = "String"/>
<Param use = "Input" name = "AKTIOdass = "PROC_DB_AKTION" type = "char" />
<Param use = "InOut" name = "FOURIss = "WORK_P2715 AUTO" type = "int" />
<Param use = "InOut" name = "PCB_BESs = "PROC_P2715" type = "String" />
<Param use = "InOut" name = "I0_RH'ss = "WORK_P2715_ AUTO" type = "String" />
<Param use = "InOut" name = "SSA_BEldss = "WORK_SSA_BEU" type = "String" />
<Param use = "InOut" name = "THREHESs = "WORK_P2715_ AUTO" type = "int" />
<Param use = "InOut" name = "SSA_BESs = "WORK_SSA_BE" type = "String" />
<Param use = "Output" name = "PCBRPdlass = "PROC_P2715" type = "String" />
<Param use = "Input" name = "PCB_BESs = "PROC_P2715" type = "String" />
<Param use = "Input" name = "TABEINLEDBA" class = "WORK_P2715 AUTQ" type = "int" />
<Param use = "InOut" name = "PCB_TAkass = "PROC_P2715" type = "String" />
<Param use = "InOut" name = "I0_Taldss = "WORK_P2715 AUTO" type = "String" />
<Param use = "InOut" name = "SSA_TAKlass = "WORK_SSA TAAU" type = "String" />
<Param use = "InOut" name ="IO_TAddss = "BASE_IO_TA BASED" type = "String" />
<Param use = "InOut" name = "SSA_T/A&hss = "WORK_SSA_TAA" type = "String" />
<Param use = "Input" name = "PCB_T/A&hass = "PROC_P2715" type = "String" />
<Param use = "Input" name = "TABEINLEDB" class = "WORK_P2715_AUTO" type = "int"/>
<Param use = "InOut" name = "PCB_Thdss = "PROC_P2715" type = "String" />
<Param use = "InOut" name = "SSA_TAlass = "WORK_SSA TAU" type = "String" />
<Param use = "InOut" name = "SSA_Thiss = "WORK_SSA TA" type = "String" />
<Param use = "Input" name = "PCB_Thlss = "PROC_P2715" type = "String" />
<Param use = "Input" name = "VALORHDB" class = "WORK_P2715 AUTO" type = "int"/>
<Param use = "InOut" name = "PCB_\tidss = "PROC_P2715" type = "String" />
<Param use = "InOut" name ="I0_MAdss = "WORK_P2715 AUTO" type = "String" />
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<Param use = "InOut" name = "SSA_ VAlhss = "WORK_SSA VAU" type = "String" />
<Param use = "InOut" name = "SSA_ \tfdss = "WORK_SSA VA" type = "String" />
<Param use = "Input" name = "PCB_\¢idss = "PROC_P2715" type = "String" />

<Param use = "Output" name = "PLIRIODE" class = "WORK_P2715 AUTO" type = "int"/>
<Param use = "Input" name = "XCON&Rlss = "WORK_XCONSTANT_TAB" type = "int"/>

<Param use = "Output" name = "GLOBAIPERATOR" class = "WORK_P2715 AUTQ" type =
"String"/>

</Parameters>
<Successors>
<NextMethod name = "P2715:MAIN.P27PhITDLI" type = "CALL"/>

<NextMethod name = "P2715.PROCS.PREEHLERMELDUNG.P2715_FEHLERMELDUNG"
type = "PERF"/>

</Successors>
</Method>
</ProcessingMethods>
</Class>

6.28 JavaDoc View of a Class
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