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Preface

This document is complementary to the Natural documentation listed in the Natural Language
section (main documentation overview) and provides basic information essential for writing
applications in Natural.

Natural Programming Modes Reporting mode and structured mode

Obijects for Natural Application Objects (for example, programs and data areas) used for Natural
Management application management

Function Call Definition of function calls

Field Definitions Variable, constant and array definitions

Database Access Natural access in an Adabas or non-Adabas database

Report Format and Control Format and control of output report data

Further Programming Aspects Other programming aspects:

Text notation

User comments

Data computation

Rules for arithmetic assignment
Conditional processing - IF statement
Logical condition criteria

Loop processing

Control breaks

Stack processing

System variables and system functions
Processing of date information
Processing of store clock values

End of statement, program or application
Processing of application errors
Compilation aspects

Statements for Internet Access and |Natural statements for internet, JSON, and XML access
Parsing

Application User Interfaces Natural application user interfaces for dialog and screen design
Natural Reserved Keywords List of all keywords reserved for the Natural language
Referenced Example Programs Natural program examples referenced in the Programming Guide

Notation vrs or vr

When used in this documentation, the notation vrs or vr represents the relevant product version
(see also Version in the Glossary).
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About this Documentation

Document Conventions
Convention Description
Bold Identifies elements on a screen.

Monospace font

Identifies service names and locations in the format folder.subfolder.service,
APIs, Java classes, methods, properties.

Italic

Identifies:

Variables for which you must supply values specific to your own situation or
environment.

New terms the first time they occur in the text.

References to other documentation sources.

Monospace font

Identifies:

Text you must type in.
Messages displayed by the system.
Program code.

Indicates a set of choices from which you must choose one. Type only the information
inside the curly braces. Do not type the { } symbols.

Separates two mutually exclusive choices in a syntax line. Type one of these choices.
Do not type the | symbol.

Indicates one or more options. Type only the information inside the square brackets.
Do not type the [ ] symbols.

Indicates that you can type multiple options of the same type. Type only the
information. Do not type the ellipsis (...).

Online Information and Support

Product Documentation

You can find the product documentation on our documentation website at https://documenta-
tion.softwareag.com.

Product Training

You can find helpful product training material on our Learning Portal at https://learn.software-

ag.com.

Tech Community

You can collaborate with Software GmbH experts on our Tech Community website at https://tech-
community.softwareag.com. From here you can, for example:
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About this Documentation

Browse through our vast knowledge base.

Ask questions and find answers in our discussion forums.

Get the latest Software GmbH news and announcements.

® Explore our communities.

® Go to our public GitHub and Docker repositories at https://github.com/softwareag and ht-
tps://hub.docker.com/publishers/softwareag and discover additional Software GmbH resources.

Product Support

Support for Software GmbH products is provided to licensed customers via our Empower Portal
at https://empower.softwareag.com. Many services on this portal require that you have an account.
If you do not yet have one, you can request it at https://empower.softwareag.com/register. Once
you have an account, you can, for example:

® Download products, updates and fixes.

® Search the Knowledge Center for technical information and tips.

" Subscribe to early warnings and critical alerts.

Open and update support incidents.

Add product feature requests.

Data Protection

Software AG products provide functionality with respect to processing of personal data according
to the EU General Data Protection Regulation (GDPR). Where applicable, appropriate steps are
documented in the respective administration documentation.
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Natural Programming Modes

This chapter describes the two programming modes offered by Natural.

| Note: Generally, it is recommended to use structured mode exclusively, because it provides

for more clearly structured applications. Therefore, the explanations and examples in the
Programming Guide usually refer to structured mode only.

Purpose of Programming Modes

Natural offers two ways of programming:

= Reporting Mode
= Structured Mode

Reporting Mode

Reporting mode is only useful for the creation of ad hoc reports and small programs which do
not involve complex data and/or programming constructs. (If you decide to write a program in
reporting mode, be aware that small programs may easily become larger and more complex.)

Please note that certain Natural statements are available only in reporting mode, whereas others
have a specific structure when used in reporting mode. For an overview of the statements that
can be used in reporting mode, see Reporting Mode Statements in the Statements documentation.

Structured Mode

Structured mode is intended for the implementation of complex applications with a clear and
well-defined program structure. The major benefits of structured mode are:

® The programs have to be written in a more structured way and are therefore easier to read and
consequently easier to maintain.

" As all fields to be used in a program have to be defined in one central location (instead of being
scattered all over the program, as is possible in reporting mode), overall control of the data used
is much easier.

With structured mode, you also have to make more detail planning before the actual programs
can be coded, thereby avoiding many programming errors and inefficiencies.

For an overview of the statements that can be used in structured mode, see Statements Grouped by
Function in the Statements documentation.
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Setting/Changing the Programming Mode

The default programming mode is set by the Natural administrator with the profile parameter SM.

For further information on the Natural profile and session parameter SM, see SM - Programming in
Structured Mode in the Parameter Reference.

For information on how to change the programming mode, see Programming Modes in Using Nat-
ural and SM - Programming in Structured Mode in the Parameter Reference.

Functional Differences

The following major functional differences exist between reporting mode and structured mode:

= Syntax Related to Closing Loops and Functional Blocks
= Closing a Processing Loop in Reporting Mode

= Closing a Processing Loop in Structured Mode

= Location of Data Elements in a Program

= Database Reference

] Note: For detailed information on functional differences that exist between the two modes,

see the Statements documentation. It provides separate syntax diagrams and syntax element
descriptions for each mode-sensitive statement. For a functional overview of the statements
that can be used in reporting mode, see Reporting Mode Statements in the Statements docu-
mentation.

Syntax Related to Closing Loops and Functional Blocks

Reporting Mode: | (C| 0SE) LOOP and DO ... DOEND statements are used for this purpose.

END-. .. statements (except END-DEFINE, END-DECIDE and END-SUBROUTINE) cannot be
used.

Structured Mode: | Every loop or logical construct must be explicitly closed with a corresponding END- . . .
statement. Thus, it becomes immediately clear, which loop/logical constructs ends where.

LOOP and DO/DOEND statements cannot be used.

The two examples below illustrate the differences between the two modes in constructing processing
loops and logical conditions.
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Reporting Mode Example:

The reporting mode example uses the statements D0 and DOEND to mark the beginning and end of
the statement block that is based on the AT END OF DATA condition. The END statement closes all
active processing loops.

READ EMPLOYEES BY PERSONNEL-ID
DISPLAY NAME BIRTH
AT END OF DATA
DO
SKIP 2
WRITE / '"LAST SELECTED:' OLD(NAME)
DOEND
END

Structured Mode Example:

The structured mode example uses an END- ENDDATA statement to close the AT END OF DATA condi-
tion, and an END-READ statement to close the READ loop. The result is a more clearly structured
program in which you can see immediately where each construct begins and ends:

DEFINE DATA LOCAL

1 MYVIEW VIEW OF EMPLOYEES
2 PERSONNEL-ID
2 NAME
2 BIRTH

END-DEFINE
READ MYVIEW BY PERSONNEL-ID
DISPLAY NAME BIRTH
AT END OF DATA
SKIP 2
WRITE / '"LAST SELECTED:' OLD(NAME)
END-ENDDATA
END-READ
END

Closing a Processing Loop in Reporting Mode

The statements END, LOOP (or CLOSE LOOP) or SORT may be used to close a processing loop.

The LOOP statement can be used to close more than one loop, and the END statement can be used
to close all active loops. These possibilities of closing several loops with a single statement constitute
a basic difference to structured mode.

A SORT statement closes all processing loops and initiates another processing loop.
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Example 1 - LOOP:

FIND ...

FIND ...

LOOP /* closes inner FIND loop
LOOP /* closes outer FIND loop

Example 2 - END:

FIND ...
FIND ...

END /* closes all loops and ends processing

Example 3 - SORT:

FIND ...

FIND ...
SORT ... /* closes all loops, initiates loop
END /* closes SORT loop and ends processing

Closing a Processing Loop in Structured Mode

Structured mode uses a specific loop-closing statement for each processing loop. Also, the END
statement does not close any processing loop. The SORT statement must be preceded by an END-ALL
statement, and the SORT loop must be closed with an END-SORT statement.

Example 1 - FIND:

FIND ...

FIND ...

END-FIND /* closes inner FIND loop
END-FIND /* closes outer FIND loop
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Example 2 - READ:

READ ...
AT END OF DATA

END-ENDDATA
END-READ /* closes READ Toop
END

Example 3 - SORT:

READ ...

FIND ...
END-ALL /* closes all loops
SORT /* opens loop
END-SORT /* closes SORT Toop
END

Location of Data Elements in a Program

In reporting mode, you can use database fields without having to define them in a DEFINE DATA
statement; also, you can define user-defined variables anywhere in a program, which means that
they can be scattered all over the program.

In structured mode, all data elements to be used have to be defined in one central location (either
in the DEFINE DATA statement at the beginning of the program, or in a data area outside the pro-
gram).

Database Reference

Reporting Mode:

In reporting mode, database fields and data definition modules (DDMs) may be referenced without
having been defined in a data area.
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DO

DEM "STAFF"
o
NAME
AGE
STREET
CITY

Structured Mode:

Pragram

FIND STAFF WITH NAME = ..
DISPLAY ID NAME CITY STREET

END

In structured mode, each database field to be used must be specified in a DEFINE DATA statement
as described in Field Definitions and Database Access.

Dom

DEM "STAFF"
o
NAME
AGE
STREET
CITY

Pragram

DEFIMNE DATA LOCAL
1 VIEWXYZ VIEW OF STAFF
21D
2 NAME
2 AGE
2 STREET
2 CITY
EMD-DEFINE

FIND VIEWXYZ WITH NAME = ...

DISPLAY ID NAME CITY STREET

END-FIND

END

Programming Guide
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Objects for Natural Application Management

This document describes the objects available to build, maintain and control applications with

Natural.
Object Type Use Editor or Utility
Data Areas: Variable and parameter definitions for other|Source Editor

Local Data Area
Global Data Area
Parameter Data Area

Natural objects

Data Definition Module

Natural data definitions for database file
access

DDM Editor

Programs and Subordinate
Routines:

Main programs, invoked routines, and
functions

Source Editor

Program
Subroutine
Subprogram
Function
Helproutine Help requests for applications
Copycode Source code for repeated use in other Natural
objects
Text Documentation for Natural objects
Class Component-based applications n/a
(storage and display only)
Map Character-based screen layouts Map Editor
Adapter and GUI Layout Complex graphical user interfaces and rich |Natural for Ajax Developer
GUI pages generated from external page |(see the Natural for Ajax
layout documentation)
Dialog Event-driven applications n/a

(storage and display only)
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Object Type

Use

Editor or Utility

Resource

Non-Natural objects such as HTML files or
bitmaps

n/a

(storage and display only)

Error Message

Natural system and user-defined messages

SYSERR Utility

Command Processor

Command-driven navigation

SYSNCP Utility

16
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= |ocal Data Area (LDA)

B Global Data Area (GDA) ......eeeeeiiiie e
m Parameter Data Area (PDA) ..ottt s
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As explained in Defining Fields, all fields that are to be used in a program have to be defined in
a DEFINE DATA statement.

The fields can be defined within the DEFINE DATA statement itself; or they can be defined outside
the program in a separate data area, with the DEFINE DATA statement referencing that data area.

A separate data area is a Natural object that can be used by multiple Natural programs, subpro-
grams, subroutines, helproutines or classes. A data area contains data element definitions, such
as user-defined variables, constants and database fields from a data definition module (DDM).

All data areas are created and edited with the source editor.

Natural supports three types of data area:

Local Data Area (LDA)

Variables defined as local are used only within a single Natural object. There are two options for
defining local data:

® Define local data within a program.

® Define local data outside a program in a separate Natural object, a local data area (LDA).

Such a local data area is initialized when a program, subprogram or external subroutine that
uses this local data area starts to execute.

For a clear application structure and for easier maintainability, it is usually better to define fields
in data areas outside the programs.

Example 1 - Fields Defined Directly within a DEFINE DATA Statement:

In the following example, the fields are defined directly within the DEFINE DATA statement of the
program.

DEFINE DATA LOCAL

1 VIEWEMP VIEW OF EMPLOYEES
2 NAME
2 FIRST-NAME
2 PERSONNEL-ID

1 #VARI-A (A20)

1 #VARI-B (N3.2)

1 JVARI-C (I4)

END-DEFINE
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Example 2 - Fields Defined in a Separate Data Area:

In the following example, the same fields are not defined in the DEFINE DATA statement of the
program, but in an LDA, named LDA39, and the DEFINE DATA statement in the program contains
only a reference to that data area.

Program:

DEFINE DATA LOCAL
USING LDA39
END-DEFINE

Local Data Area LDA39:

I T L Name F Length Miscellaneous
ATl == ======s=s===s=c==2=c==s=c==2=c=222 = ==c==3==== ==c=ssc=cssccsssscossssos >
V. 1 VIEWEMP EMPLOYEES

2 PERSONNEL-ID A 8

2 FIRST-NAME A 20

2 NAME A 20

1 fFVARI-A A 20

1 #fVARI-B N 3.2

1 {FVARI-C I 4 o
Global Data Area (GDA)

The following topics are covered below:

= Creating and Referencing a Global Data Area
= Creating and Deleting GDA Instances
= Data Blocks

Creating and Referencing a Global Data Area

A global data area (GDA) is created and modified with the source editor.

A GDA that is referenced by a Natural object must be stored in the same Natural library (or a
steplib defined for this library) where the object that references this GDA is stored.

| Note: Using a GDA named COMMON for startup:

If a GDA named COMMON exists in a library, the program named ACOMMON is invoked automat-
ically when you LOGON to that library.
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To use a GDA, a Natural object must reference it with the GLOBAL clause of the DEFINE DATA
statement. Each Natural object can reference only one GDA; thatis, a DEFINE DATA statement must
not contain more than one GLOBAL clause.

/), Important: When you build an application where multiple Natural objects reference a GDA,

remember that modifications to the data element definitions in the GDA affect all Natural
objects that reference that data area. Therefore these objects must be recompiled (cataloged
and stowed)after the GDA has been modified.

Creating and Deleting GDA Instances

The first instance of a GDA is created and initialized at runtime when the first Natural object that
references it starts to execute.

Once a GDA instance has been created, the data values it contains can be shared by all Natural
objects that reference this GDA (DEFINE DATA GLOBAL statement) and that are invoked by a PERFORM,
INPUT or FETCH statement. All objects that share a GDA instance are operating on the same data
elements.

A new GDA instance is created if the following applies:

" A subprogram that references a GDA (any GDA) is invoked with a CALLNAT statement.

" A subprogram that does not reference a GDA invokes an object that references a GDA (any
GDA).

If a new instance of a GDA is created, the current GDA instance is suspended and the data values
it contains are stacked. The subprogram then references the data values in the newly created GDA
instance. The data values in the suspended GDA instance or instances is inaccessible. An object
only refers to one GDA instance and cannot access any previous GDA instances. A GDA data
element can only be passed to a subprogram by defining the element as a parameter in the CALLNAT
statement.

When the subprogram returns to the invoking object, the GDA instance it references is deleted
and the GDA instance suspended previously is resumed with its data values.

A GDA instance and its contents is deleted if any of the following applies:

® The next LOGON is performed.
® Another GDA is referenced on the same level (levels are described later in this section).

= A RELEASE VARIABLES statement is executed. In this case, the data values in a GDA instance are
reset either when a program at the level 1 finishes executing, or if the program invokes another
program via a FETCH or RUN statement.

The following graphics illustrate how objects reference GDAs and share data elements in GDA
instances.
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Sharing GDA Instances

The graphic below illustrates that a subprogram referencing a GDA cannot share the data values
in a GDA instance referenced by the invoking program. A subprogram that references the same

GDA as the invoking program creates a new instance of this GDA. The data elements defined in
a GDA that is referenced by a subprogram can, however, be shared by a subroutine or a helproutine
invoked by the subprogram.

The graphic below shows three GDA instances of GDA1 and the final values each GDA instance is

1

assigned by the data element #GL0B1. The numbers - to " indicate