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Preface

Welcome to RM/COBOL for Windows and UNIX

RM/COBOL for Windows and UNIX is a significantly enhanced version of Micro Focus’
widely used RM/COBOL compilers, designed for new program development and execution
of programs created with earlier versions of RM/COBOL. Although modeled on the
American National Standard COBOL X3.23-1985, there are areas where RM/COBOL varies
from the standard. A complete list of these variances is included in Appendix I: Extension,
Obsolete, and Subset Language Elements (on page 631).

The RM/COBOL operating procedures described in this manual are for use on Microsoft
32-bit Windows and UNIX-based systems that may have remote file access using Novell
NetWare (version 3.11 and later), Client for Microsoft Networks, Btrieve software, or NFS
(Network File System).

The new features for the most recent release of RM/COBOL are described in Appendix L:
Summary of Enhancements (on page 663). If you develop on one version of RM/COBOL and
deploy on other versions, you may also find it helpful to review Appendix H: Object Versions
(on page 619) as it relates new compiler and language features to the version when the
changes were introduced.

Notes

e  Beginning with version 6.5, the -85 suffix is no longer a part of the RM/COBOL product
name. The -85 suffix was used to reflect current technology and to avoid confusion with
an earlier product named RM/COBOL, which referred to the 1974 ANSI standard
version. Support for RM/COBOL (74) ceased on December 31, 1994,

e  The term “Windows” in this document refers to Microsoft 32-bit Windows operating
systems, including Microsoft Windows 2000, Windows XP, Windows Server 2003,
Windows Vista, or Windows Server 2008, unless specifically stated otherwise.

Who Should Use This Book

This book is intended for commercial application developers who are familiar with
programming concepts and with the COBOL language in general, and by persons running
COBOL programs developed with RM/COBOL.
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Organization of Information

This user’s guide is divided into the following parts:

Chapter 1—Introduction describes the general concepts of the RM/COBOL compiler and
runtime system and how they are used, lists other integrated and add-on development tools
that are available to support RM/COBOL programs, and explains file naming conventions.

Chapter 2—Installation and System Considerations for UNIX explains the installation
procedures for RM/COBOL and presents information about the RM/COBOL implementation
on UNIX-based operating systems.

Chapter 3—Installation and System Considerations for Microsoft Windows explains the
installation procedures for RM/COBOL and presents information about the RM/COBOL
implementation on Microsoft 32-bit Windows operating systems.

Chapter 4—System Considerations for Btrieve presents information about the
implementation of RM/COBOL for systems using Btrieve. This chapter also describes the
limitations of RM/COBOL indexed files and the Btrieve MicroKernel Database Engine
(MKDE).

Chapter 5—System Verification describes the suite of verification programs provided with
RM/COBOL.

Chapter 6—Compiling describes RM/COBOL files, details the RM/COBOL Compile
Command, rmcobol, and its options, defines the types of errors that can be encountered
during program compilation and the messages generated as a result, illustrates and defines
each section of the program listing, and presents information on RM/COBOL error recovery.

Chapter 7—Running details the RM/COBOL Runtime Command, runcobol, and its
options, and defines the types of errors that can be encountered during program execution. It
also lists the messages generated as a result.

Chapter 8—RM/COBOL Features presents information about the implementation of
RM/COBOL with respect to specific COBOL statements.

Chapter 9—Debugging presents general debug concepts and a detailed discussion of the
Debug commands.

Chapter 10—Configuration details the methods available for modifying the RM/COBOL
default configuration.

Chapter 11—Instrumentation details the data-gathering Instrumentation facility.
It also describes a sample data analysis program—provided with Instrumentation—called
analysis.

Appendix A—Runtime Messages lists and defines the messages that may be generated
during program execution.

Appendix B—Limits and Ranges describes RM/COBOL limits and ranges.

Appendix C—Internal Data Formats describes and illustrates the internal representation of
the data types.

Appendix D—Support Modules (Non-COBOL Add-Ons) provides information on using
optional support modules to add functionality to the runtime system, compiler, and Indexed
File Recovery components of RM/COBOL.

Appendix E—Windows Printing describes the subprograms supplied with the RM/COBOL
Windows runtime system that allow access to Windows printing features.
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Appendix F—Subprogram Library describes a set of supplied subprograms that can be
called by any RM/COBOL program.

Appendix G—Utilities describes the full range of file conversion, management, and
manipulation facilities.

Appendix H—Object Versions lists the new object features that are incompatible with
earlier releases of RM/COBOL.

Appendix I—Extension, Obsolete, and Subset Language Elements lists the RM/COBOL
extensions to and variances from ANSI COBOL 1985. It also lists obsolete and subset
language elements.

Appendix J—Code-Set Translation Tables lists each ASCII and EBCDIC hexadecimal
value and its corresponding numeric, alphabetic or control character.

Appendix K—Troubleshooting RM/COBOL presents troubleshooting tips for some
common problems that might occur when running RM/COBOL on different systems.

Appendix L—Summary of Enhancements provides an overview of the new features in the
current release, and reviews the changes and enhancements that were added to earlier releases
of RM/COBOL.

The RM/COBOL User’s Guide also includes an index.

Related Publications

For additional information, refer to the following publications that are available from Micro
Focus:

CodeBridge User's Guide

CodeWatch User's Guide

Relativity Client/Server Installation Guides (Windows and UNIX)

Relativity Data Manager Installation Guide

Relativity DBA Installation Guide and Help File

Relativity Designer Installation Guide and Help File

Relativity UNIX Data Client Installation Guide

RM/COBOL Open File Manager User’s Guide

RM/COBOL Language Reference Manual

RM/COBOL Syntax Summary Help File

RM/InfoExpress User's Guide

Theory of Relativity, A Primer

WOW Extensions Designer Help File and WOW Extensions Functions and
Messages Help File

Xcentrisity Business Information Server (BIS) User's Guide
XML Extensions User’s Guide

RM/COBOL User's Guide 3



4

Preface

Contact the appropriate vendor for other publications:

Btrieve products are available from Pervasive Software, Inc. (formerly
Btrieve Technologies, Inc.).

NetWare products are available from Novell, Incorporated.

Microsoft products are available from Microsoft Corporation.

Conventions and Symbols

The following conventions and symbols are used or followed throughout this guide.

1.

RM/COBOL User's Guide

Words in all capital letters indicate COBOL reserved words, such as statements, phrases,
and clauses; acronyms; configuration keywords; environment variables; and RM/COBOL
Compiler, Runtime, and Recovery Command-line options.

Bold lowercase letters represent names of files, directories, programs, commands, and
utilities. RM/COBOL accepts uppercase and lowercase filenames. Within this
document, the lowercase version is used. Remember, however, that under UNIX
filenames are case-sensitive (for example, TEST4 and test4 represent different files).

Bold type style is also used for emphasis on some types of lists.

Text that is displayed in a monospaced font indicates user input or system output
(according to context as it appears on the screen). This type style is also used for sample
command lines, program code and file listing examples, and sample sessions.

Italic type identifies the titles of other books and the names of chapters in this guide, and
it occasionally is used for emphasis.

In syntax, italic type denotes a placeholder or variable for information you supply, as
described in the following item.

The symbols found in the syntax charts are used as follows:

italicized words Indicate items for which you substitute a specific value.

UPPERCASE WORDS Indicate items that you enter exactly as shown (although
not necessarily in uppercase).

Indicate indefinite repetition of the last item.

| Separate alternatives.
[1 Surround optional items.
{7} Surround a set of alternatives, one of which is required.
{l 1> Surround a set of unique alternatives, one or more of

which is required, but each alternative may be specified
only once; when multiple alternatives are specified,
they may be specified in any order.

All punctuation must appear exactly as shown.
The term “NetWare” refers to the Novell NetWare operating system.

The term “Micro Focus Visual COBOL” refers to Micro Focus COBOL systems other
than RM/COBOL. Implicitly included by this term are older versions of Micro Focus
such as MF COBOL, Net Express COBOL and Server Express COBOL.
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Note the distinction of the following terminology:

e The term “window” refers to a delineated area of the screen, normally smaller than
the full screen.

e  The term “Windows” refers to Microsoft 32-bit Windows operating systems,
including Microsoft Windows 2000, Windows XP, Windows Server 2003, Windows
Vista, or Windows Server 2008, unless specifically stated otherwise.

Note

RM/COBOL no longer supports earlier Microsoft Windows operating systems, including
Microsoft Windows 98, Windows 98 SE, Windows Me, and Windows NT 4.0.

Furthermore, in this document, any references to these versions, or to the shorthand
notation “Windows 9x-class” or “Windows NT-class” referring to these operating
systems, are included for historical purposes only.

Examples for UNIX-based systems in this document assume the use of the Bourne Shell
(sh) command interpreter.

Throughout this document, references to a printer refer to the device assigned to
PRINTER, in accordance with operating system conventions.

RM/COBOL Compile and Runtime Command-line options may be specified either with
or without a leading hyphen. Examples in this guide do not show a leading hyphen. If
any option on a command line is preceded by a hyphen, then a leading hyphen is required
for all options. When assigning a value to an option, the equal sign is optional if leading
hyphens are used.

Command-line options may be specified in either uppercase or lowercase characters.
Examples in this guide are shown in uppercase.

These capabilities are provided to support the command-line syntax of previous versions
of RM/COBOL.

Any text that applies only to a specific operating system is specified in a Note format.

Key combinations with a plus sign between key names indicate to press and hold down
the first key while pressing the second key. For example, “Press Alt + Esc” means to
press and hold down the Alt key and press the Escape key. Then release both keys. A
comma between key names means to press and release the keys one after the other.

If present in the electronic PDF file, this symbol represents a “note” that allows you to
view last-minute comments about a specific topic on the page in which it occurs. This
same information is also contained in the README text file under the section,
Documentation Changes. In Adobe Reader, you can open comments and review their
contents, although you cannot edit the comments. Notes do not print directly from the
comment that they annotate. You may, however, copy and paste the comment text into
another application, such as Microsoft Word, if you wish.

To review notes, do one of the following:

e Toview a note, position the mouse over the note icon until the note description
pops up.
e To open a note, double-click the note icon.

e To close a note, click the Close box in the upper-left corner of the note window.

RM/COBOL User's Guide



6

Preface

Technical Support

Micro Focus is dedicated to helping you achieve the highest possible performance from the
Micro Focus family of products, including RM/COBOL. The Micro Focus Customer Care
team is committed to providing you prompt and professional service when you have problems
or questions about your Micro Focus products.

Support is subject to Micro Focus’ prices, terms, and conditions in place at the time the
service is requested.

While it is not possible to maintain and support specific releases of all software indefinitely,
we offer priority support for the most current release of each product. For customers who
elect not to upgrade to the most current release of the products, support is provided on a
limited basis, as time and resources allow.

Support Guidelines

When you need assistance, you can expedite your call by having the following information
available for the Customer Care representative:

1. Company name and contact information.

2. Micro Focus RM/COBOL product serial number (found in the Electronic Product
Delivery email, on the media label, or in the product banner message).

Micro Focus RM/COBOL product version number.
Operating system and version number.
Hardware, related equipment, and terminal type.

Exact message appearing on screen.

N o g &~ w

Concise explanation of the problem and process involved when the problem occurred.

Test Cases

You may be asked for an example (test case) that demonstrates the problem. Please
remember the following guidelines when submitting a test case:

e  The smaller the test case is, the faster we will be able to isolate the cause of the problem.
e Do not send full applications.

e Reduce the test case to the smallest possible combination of components required to
reproduce the problem.

e If you have very large data files, write a small program to read in your current data files
and to create new data files with as few records as necessary to reproduce the problem.

e  Test the test case before sending it to us to ensure that you have included all the
necessary components to recompile and run the test case. You may need to include an
RM/COBOL configuration file.

When submitting your test case, please include the following items:

1. README text file that explains the problems. This file must include information
regarding the hardware, operating system, and versions of all relevant software (including
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the operating system and all Micro Focus products). It must also include step-by-step
instructions to reproduce the behavior.

Program source files. We require source for any program that is called during the
course of the test case. Be sure to include any copy files necessary for recompilation.

Data files required by the programs. These files should be as small as possible to
reproduce the problem described in the test case.

RM/COBOL User's Guide 7






Chapter 1: Introduction

Chapter 1. Introduction

This introductory chapter of the RM/COBOL User’s Guide provides an overview of the
RM/COBOL product. It explains the general concepts of the RM/COBOL compiler and
runtime system and how they are used, lists other integrated and add-on development tools
that are available to support RM/COBOL programs, and explains file naming conventions.

Note For a description of the latest features available in this release, see Appendix L.:
Summary of Enhancements (on page 663). If you develop on one version of RM/COBOL and
deploy on other versions, you may also find it helpful to review Appendix H: Object Versions
(on page 619), as it relates new compiler and language features to the version when the
changes were introduced.

RM/COBOL Software

RM/COBOL, delivered on appropriate media, contains a large number of individual files and
programs. The actual number of files and programs depends on the specific version of the
product you purchased and whether you purchased a development or a runtime-only system.
The delivered media contains one or more README files, which list the actual files and
programs delivered. Please check these README files after you have installed the product to
make sure that you have received all of the appropriate files and programs.

RM/COBOL Compiler

The RM/COBOL compiler reads COBOL source code and produces object files that can be
executed using the runtime system. These object files are portable, and they can be executed
by an RM/COBOL runtime system on many computer configurations—even computer
configurations that are different from the one used to compile the object files. For more
information on compiling COBOL programs, see Chapter 6: Compiling (on page 143).

RM/COBOL Runtime System

The RM/COBOL runtime system is used to execute compiled COBOL programs. Micro
Focus RM/COBOL provides a different runtime system for each supported computer, and
they help to insulate the COBOL programmer from the differences among computers. The
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runtime system also includes a debugger to assist in developing COBOL programs. For more
information on running COBOL programs, see Chapter 7: Running (on page 189).

CodeWatch

CodeWatch is a fully integrated development system for Windows that is included with the
RM/COBOL development system. CodeWatch supports the entire development cycle,
including editing, compiling, and debugging RM/COBOL applications. CodeWatch can be
used to debug and change programs that are independently compiled, without requiring you to
build projects. Instead, all the knowledge about the structure of your application is built up
during debugging sessions. For more information, see the CodeWatch User’s Guide. If you
are debugging remote service programs running under Business Information Server (BIS) on
Microsoft Windows with Internet Information Server (11S), see also the CodeWatch for
Xcentrisity Business Information Server User’s Guide Supplement.

CodeBridge

CodeBridge is a cross-language call system included with the RM/COBOL development
system. This facility simplifies communication between COBOL programs and non-COBOL
subprograms (such as those written in C or C++). CodeBridge allows COBOL programmers
to call external APIs or custom-developed subprograms without introducing “foreign”
language and data dependencies into their programs. For more information, see the
CodeBridge User's Guide.

Internal Libraries and Utility Programs

The RM/COBOL runtime system also includes several built-in library routines to perform
functions not described in the COBOL standard. Among other things, these routines can be
used to determine information about program arguments, control the display screen, and
execute other (non-COBOL) programs. For more information, see Appendix F: Subprogram
Library (on page 533).

In addition, a library of P$ subprograms, supplied with the RM/COBOL for Windows runtime
system, allows access to Windows printing features. This library is described in Appendix E:
Windows Printing (see page 461).

There are several utility programs delivered with RM/COBOL. These utility programs are
used to manage and manipulate both data files and RM/COBOL object files. For more
information on the utility programs, see Appendix G: Ultilities (on page 583).

Integrated and Add-On Packages

Several other integrated and add-on packages are available from Micro Focus to support
RM/COBOL programs. They include the following:

e XML Extensions. If appropriately licensed, XML Extensions is included with the
RM/COBOL development system. XML Extensions is a facility that allows

10 RM/COBOL User's Guide



Chapter 1: Introduction

RM/COBOL applications to interoperate freely with other applications that use XML
(eXtensible Markup Language, the universal standard format for structured documents
and data on the Web). This capability to import and export XML documents easily to
and from COBOL data structures turns RM/COBOL into an “XML engine.” For more
information, see Features Added to Support XML Extensions (on page 667) in this
manual and the XML Extensions User’s Guide.

e  Xcentrisity Business Information Server (BIS). Building on the power of XML as
the foundation of connectivity, Business Information Server (BIS) is a COBOL-specific
Web Application Server. Together with industry standard Web servers such as Microsoft
I1S and Apache, BIS offers application developers a unique opportunity to build state-of-
the-art, browser-based Web Applications or SOAP-based Web Services comprising
RM/COBOL programs and COBOL data files and databases. With BIS, business
application users can access data, access application functions and execute COBOL
service programs on one or many Web Information Servers located anywhere in
the world.

e WOW (Windows Object Workshop) Extensions. A visual tool for developing
full-featured Windows applications completely in RM/COBOL.

e Relativity. An integrated tool set that provides relational database functionality for
COBOL data without any application modifications or data conversions. It also provides
a full-featured, Microsoft Windows Open Database Connectivity (ODBC)-compliant
relational database engine that allows SQL-based access to COBOL application data.

e RM/InfoExpress. A file management system designed to optimize RM/COBOL data
file access on various local area networks (LANSs) and wide area networks (WANS).
Implementation is available for TCP/IP (Transmission Control Protocol/Internet
Protocol).

e Cobol-RPC (Remote Procedure Calls). A tool for building distributed RM/COBOL
applications for LANs, WANSs, and the Internet.

e Cobol-CGIX (Common Gateway Interface). A tool for integrating RM/COBOL
applications with the Internet’s World Wide Web.

e InstantSQL. A package for embedding SQL statements in COBOL source programs so
that the programs can access ODBC-enabled relational databases using SQL statements.

File Naming Conventions

On those operating systems that support case-sensitive filenames, RM/COBOL filenames can
contain any combination of uppercase and lowercase letters, and numerals.

The Windows version of RM/COBOL, like Microsoft 32-bit Windows, supports long
filenames and filenames containing embedded spaces. RM/COBOL filenames can be
enclosed in quotation marks (ASCII code 22 hex). RM/COBOL filenames containing
embedding spaces must be enclosed in quotation marks to avoid having the embedded
spaces interpreted as separators.

For example:
"C:\My Source Directory\My COBOL Program.cbl"
Note Although 32-bit Windows stores long filenames with case preserved, filenames are

always compared and searched for in a case-insensitive manner (that is, filenames that differ
only in whether letters are uppercase or lowercase refer to the same physical file).

RM/COBOL User's Guide
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RM/COBOL uses the extensions .cbl, .cob, and .Ist to designate the source, object and listing
files of a program. This allows all three files to reside in the same directory. These extension
names may be changed with the EXTENSION-NAMES configuration record (see page 323).

Source files do not need to have an extension of .cbl; in fact, they do not need an extension at
all. If the compiler cannot locate the source file with the name given and the name does not
have an extension, it will try to locate the file again, using first .cbl as an extension to the
filename and then .CBL.

The RM/COBOL compiler always creates object and listing files with extensions. It will
either replace the current extension of the source file, or append an extension if the source
filename does not have one. The case of the extension will match the case of the first
character of the source file’s extension, or the first character in the source file’s name if there
is no extension. If there is no extension and the first character of the source filename is not a
letter, the extension will be lowercase.

The RM/COBOL runtime system does not require object files to have an extension of .cob.
However, since the compiler generates objects with the .cob extension, the runtime system
will try to locate object files by adding first .cob and then .COB, but only if the original
filename does not already have an extension. Table 1 contains sample filenames.

Table 1: Sample Filenames

Source Filename Resulting Object Filename

TESTFILE TESTFILE.COB
Testfile Testfile.COB
Test Test.COB
Test.Cbl Test.COB
Test.cbl Test.cob
test.xyz test.cob

test. XYZ test.COB
tESTFILE tESTFILE.cob
test test.cob
test.CBL test.COB
test.cbl test.cob
2TESTFIL 2TESTFIL.cob

12 RM/COBOL User's Guide
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Chapter 2: Installation and
System Considerations for UNIX

This chapter lists the hardware and software required to install the RM/COBOL product,
describes how to install RM/COBOL, and provides information specific to using RM/COBOL
with UNIX-based or Linux operating systems.

Your computer configuration is the assembled set of hardware and software that makes up
your system. Before you can develop or run RM/COBOL programs, your configuration must
meet or exceed the requirements set forth in this chapter.

System Requirements for UNIX

The version of RM/COBOL that you have purchased is for a particular combination of
hardware and operating systems. Several items listed below vary depending on the actual
version of the product that you have purchased.

Required Hardware

A machine capable of running a supported UNIX or Linux operating system.

Note Most Micro Focus RM/COBOL products and licenses are distributed electronically. If
you elect to receive physical media, an optical drive capable of reading a CD-ROM (for the
product) and a 3.5” floppy drive (for the license certificate file) are required at installation
time.

Required Software

A supported Unix or Linux operating system is required. See Support Resources | Product
Availability and Support Schedule at https://supportline.microfocus.com for supported Unix
and Linux operating systems. There are 32-bit and 64-bit versions of the RM/COBOL
product. The 32-bit versions of RM/COBOL will run on 32-bit or 64-bit operating systems.
The 64-bit versions of RM/COBOL require an operating system that supports 64-bit
applications. You can determine whether your operating system supports 64-bit applications
by running the indicated commands in this table:
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Operating System Command

AIX getconf KERNEL_BITMOD
HP-UX getconf KERNEL_BITS
Linux uname -i

SOLARIS isainfo -b

For all but Linux, the indicated command will display 64 if 64-bit applications are supported,;
otherwise, it will display 32.

For Linux, the indicated command will display x86_64 if 64-bit applications are supported,;
otherwise, it will display i386.

Note AIX 5.2 getconf KERNEL_BITMODE reports 32 even though it supports 64-bit
applications.

System Installation for UNIX

This section describes how to install RM/COBOL on UNIX or Linux systems using the
following methods:

e Electronic Product Delivery Installation (as described below)

e CD-ROM Installation (see page 15)

To verify that the installation is successful, see Chapter 5: System Verification (on page 139).

Electronic Product Delivery Installation

Note You must have an Internet connection and an Internet browser installed to proceed with
this method of installation.

The email containing notification of your Electronic Product Delivery contains an attachment,
a file named liant.lic. This file is a license certificate authorizing you to install the purchased
software. We recommend that you create a directory on your machine to store the license
certificates for your Micro Focus RM/COBOL products and save the liant.lic attachment to
this directory with a name that is meaningful to you.

RM/COBOL is available as a download from the Micro Focus Electronic Product Delivery
web site in two formats: UNIX GUNZIP TAR and ISO CD Image. The link to the web site
is provided in the notification email. From the web site, simply follow the file download and
decompress instructions for the format selected, and then perform the installation instructions
for that format, as outlined below.

e UNIX GUNZIP TAR. After downloading and decompressing the deliverables, and
creating the installation components directory from the UNIX GUNZIP TAR format,
follow these steps to install the RM/COBOL software:

1. Place a copy of your RM/COBOL license certificate, liant.lic, in the directory
containing the installation components.

2. Change to the directory containing the installation components. For example, enter:
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cd /RMStage
3. Execute the installation script using the following command:
sh _/install._sh
4. Follow the prompts and instructions on the screen to complete the installation.

Messages are displayed periodically indicating the status of the installation.

During the execution of this command, you are prompted about which optional features
you wish to install. For example:

e You are asked whether you want to use the terminfo or termcap terminal interface.
For more information, see Terminal Interfaces (on page 28). Because RM/COBOL
uses separate support modules to support the two terminal interfaces, only a single
runtime and recovery utility are present on the distribution media. If you later decide
to switch from terminfo to termcap or vice versa, you will need to run the installation
command again and respond appropriately to the prompts.

e You are also asked whether you want to install the FlexGen support module, the
RM/InfoExpress Client support module, or the Automatic Configuration File support
module. For additional information, see Appendix D: Support Modules (Non-
COBOL Add-Ons) on page 447.

Note If you elect to install the Automatic Configuration File support module (on
page 453), you will be able to add a configuration file for the runtime system, the
compiler, and/or the recovery utility, which will be used automatically without the
need to specify it on the command line.

o If the installation process detects the presence of any other support modules in the
install directory, you will be asked whether you want to install those support
modules.

RM/COBOL is distributed with a default configuration that will satisfy your system
requirements. Configuration options for your system are discussed in Chapter 10:

Configuration (on page 289).

ISO CD Image. The download format for ISO CD Image contains the full RM/COBOL
product CD. Use CD-ROM Burning software, such as Nero (http://www.nero.com) or
Roxio’s Easy CD Creator (http://www.roxio.com), to create the physical CD-ROM
media. Follow the instructions described in CD-ROM Installation (see the next topic) to
install your product.

CD-ROM Installation

There are four main steps to installing RM/COBOL for UNIX from the downloaded format of
the 1ISO CD Image:

1.

2
3.
4

Load the license file (see the following topic).

Load the distribution media (see page 18).

Perform the installation (see page 19).

Unload the distribution media (see page 20).
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Loading the License File

The RM/COBOL license file, liant.lic, is a normal text file distributed on an MS-DOS-
formatted diskette. This file is a license certificate authorizing you to install the purchased
software. Not all UNIX operating systems, however, can read an MS-DOS-formatted
diskette, and not all UNIX server machines have diskette drives. To make the license file
available to the RM/COBOL for UNIX installation script, two techniques are provided:

1. Mounting the diskette as an MS-DOS file system (see the next topic).
2. Transferring the RM/COBOL license file via FTP from a Windows client (see page 17).

Mounting the Diskette as an MS-DOS File System

Use this option to load the license file if the UNIX operating system supports MS-DOS file
systems and your hardware has a diskette drive installed. Instructions for specific platforms
and versions of UNIX are provided. In the examples below, the license certificate file,
liant.lic, is placed in the directory /tmp. We recommend, however, that you create a
directory on your machine to store the license certificates for your Micro Focus RM/COBOL
products and save the liant.lic file to this directory with a name that is meaningful to you.

e HP-UX 11, IBM AIX 5.2, and Intel UNIX System V Release 4

These platforms do not support mounting MS-DOS diskettes. To transfer the license file
to the UNIX server, use the FTP instructions (on page 17).

e Linux (2.6 kernel or later)
a. Insert the diskette into the diskette drive.

b. Loginas root and enter:

mount —t msdos /dev/fdOH1440 /mnt/floppy
c. Copy the license file to the /tmp directory:

cp /mnt/floppy/liant._lic /tmp/liant._lic

d. Dismount the diskette with the following command and then remove the diskette
from the diskette drive:

umount /mnt/floppy

e SCO OpenServer 5
a. Insert the diskette into the diskette drive.

b. Loginas root and enter:
mount —F DOS, lower /dev/fd0 /floppy

Note It may be necessary to create the mount directory, /Floppy, before executing
this command.

c. Copy the license file to the /tmp directory:

cp /floppy/liant_lic /tmp/liant_lic
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d. Dismount the diskette with the following command and then remove the diskette
from the diskette drive:

umount /floppy

e SCO SVR5 (UnixWare 7.1.7 or later and SCO OpenServer 6)
a. Insert the diskette into the diskette drive.

b. Loginas root and enter:

mount —F dosfs /dev/dsk/f0ql8dt /Disk A
c. Copy the license file to the /tmp directory:

cp /Disk_A/liant._lic /tmp/liant.lic

d. Dismount the diskette with the following command and then remove the diskette
from the diskette drive:

umount /Disk A

e Sun Solaris SPARC (2.9) and Intel x86 (2.9)
a. Insert the diskette into the diskette drive.

b. Loginas root and enter:
volcheck
c. Copy the license file to the /tmp directory:
cp /floppy/floppyO/LIANT.LIC /tmp/liant_lic

d. Dismount the diskette with the following command and then remove the diskette
from the diskette drive:

eject floppy

Transferring the RM/COBOL License File via FTP from a Windows Client

To transfer the RM/COBOL license file, liant.lic, from a Windows client to the UNIX server,
use one of the many graphical FTP utilities available on Windows and transfer liant.lic as a
text file. You can also follow the procedure described below. We recommend that you create
a directory on your machine to store the license certificates for your Micro Focus products
and save the liant.lic file to this directory with a name that is meaningful to you.

1. Onthe Windows client, insert the diskette into the diskette drive.

These instructions assume that this is drive A. If it is another drive, change the drive
letter to the appropriate letter in the remaining instructions.

2. Opena Command Prompt window by clicking Start on the task bar, point to Programs,
point to Accessories, and then click Command Prompt.

3. Connect to the UNIX server by entering:
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ftp UnixServerName

where, UnixServerName is the network name of your UNIX server.

4. Change the directory to the /tmp directory:
cd /tmp

5. Specify a text file transfer:
ascii

6. Send the license file to the UNIX server:
send A:\LIANT.LIC liant.lic

7. Disconnect from the UNIX server:
bye

8. Close the Command Prompt window with the following command and then remove the
diskette form the diskette drive:

Exit

Loading the Distribution Media

To load the distribution media on the UNIX machine:
1. Insert the RM/COBOL for UNIX CD-ROM in the appropriate CD-ROM drive.
2. Loginas root.

3. Enter the appropriate mount command for your system. See the following examples.

Notes

e Inthe list that follows, /cdrom is used as the mount directory name for all the UNIX
operating systems. Some UNIX systems, however, already have an established mount
directory for the CD-ROM. In this case, substitute the standard mount directory name for
/cdrom in the following list and in the subsequent instructions.

e  The device names below are examples. The actual device name is dependent on the
hardware configuration of your UNIX server. It may be necessary to substitute the
proper value for your system. If needed, consult your UNIX System Administrator for

more details.
System Mount Command
HP-UX 11 mount —F cdfs —o ro,cdcase /dev/dsk/cOt4d0 /cdrom
IBM AIX 5.2 mount —o ro —v cdrfs /dev/cdO /cdrom
Intel UNIX System V mount —o ro —F cdfs /dev/cdrom/cOt410 /cdrom
Release 4
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Linux (2.6 kernel or later) mount —0 ro —t is09660 /dev/cdrom /mnt/cdrom

SCO OpenServer 5 mount —o ro —F 1509660, lower /dev/cd0 /cdrom

SCO SVR5 mount —F cdfs -0 ro /dev/cdrom/c1bOt0l10 /CD-ROM_1
(UnixWare 7.1.1 or later

and SCO OpenServer 6)

Sun Solaris SPARC 2.9 If Solaris does not automatically load the CD-ROM, log in as root
and Intel x86 (2.9) and enter: volcheck

Performing the Installation

After the CD-ROM has been successfully mounted, you will need to do the following:
1. Change the directory to the mount point for the CD-ROM. For example, enter:

cd /cdrom

2. From the mount point, execute the installation script using the following command:
sh _/install.sh

3. Follow the prompts and instructions on the screen to complete the installation.

Messages are displayed periodically indicating the status of the installation.

During the execution of this command, you are prompted about which optional features you
wish to install. For example:

e You are asked whether you want to use the terminfo or termcap terminal interface. For
more information, see Terminal Interfaces (on page 28). Because RM/COBOL uses
separate support modules to support the two terminal interfaces, only a single runtime
and recovery utility are present on the distribution media. If you later decide to switch
from terminfo to termcap or vice versa, you will need to run the installation command
again and respond appropriately to the prompts.

e You are also asked whether you want to install the FlexGen support module, the
RM/InfoExpress Client support module, or the Automatic Configuration File support
module. For additional information, see Appendix D: Support Modules (Non-COBOL

Add-Ons) on page 447.

Note If you elect to install the Automatic Configuration File support module (see

page 453), you will be able to add a configuration file for the runtime system, the
compiler, and/or the recovery utility, which will be used automatically without the need
to specify it on the command line.

o If the installation process detects the presence of any other support modules in the install
directory, you will be asked whether you want to install those support modules.

RM/COBOL is distributed with a default configuration that will satisfy your system

requirements. Configuration options for your system are discussed in Chapter 10:
Configuration (on page 289).
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Unloading the Distribution Media

To unload (remove) the distribution media from the hardware:

1. Change your directory to a location other than the CD-ROM mount point directory, as
described in Loading the Distribution Media (on page 18).

2. Enter the appropriate command for your system. See the examples listed below.

3. Remove the distribution media from the CD-ROM drive.

System Mount Command
HP-UX 11 umount /cdrom
IBM AIX 5.2

Intel UNIX System V Release 4
SCO OpenServer 5

Linux (2.6 kernel or later) umount /mnt/cdrom

SCO SVR5 (UnixWare 7.1.1 or later umount /CD-ROM_1
and SCO OpenServer 6)

Sun Solaris SPARC (2.9) eject cdrom
and Intel x86 (2.9)

System Removal for UNIX

The RM/COBOL system now comes with a command to remove the files installed in the
system command directory (or other execution directory of your choice). Issue the following
command to remove the RM/COBOL installed files, including any support modules:

./rmuninstall

During the execution of this command, you are asked to provide the location of the
RM/COBOL installed files (that is, /usr/bin or the execution directory specified when the
RM/COBOL files were installed). You are then asked which files you wish to remove.

You may elect to remove all of the RM/COBOL installed files, “complete (not prompted)”
mode, or the specific files of your choice, “selective (prompted)” mode. If, for example, you
decide that you no longer want to use the RM/InfoExpress client module, you may remove
just that single file. After the RM/COBOL system is removed, it is still possible to run the
installation command to reinstall RM/COBOL.
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Locating RM/COBOL Files on UNIX

File Locations within Operating System Pathnames on
UNIX

File locations are determined by the pathname of the file, according to operating system rules
and conventions. A fully qualified pathname consists of an optional directory path with slash
separators followed by a filename. The directory path may begin with a leading slash, tilde
(=), or period (.) character. A directory path with a leading slash or tilde is fully specified and
identifies a filename relative to the root file system. A directory path without a leading slash
or tilde character specifies a filename relative to the current directory.

If a pathname is specified without a directory path, RM/COBOL searches the current
directory.

Specifying a directory path with a leading slash or tilde indicates to RM/COBOL that an exact
filename has been specified. If RM/COBOL cannot find the file in the specified location, it
will not look elsewhere. If you do not specify a directory path, and RM/COBOL cannot find
the file relative to the current directory, it will search for the file according to the directory
search sequence. If a directory path is specified, but there is no leading slash or tilde, then the
EXPANDED-PATH-SEARCH keyword (see page 337) of the RUN-FILES-ATTR
configuration record determines whether the directory search sequence will be used. When
the configuration keyword is set to its default value of NO, the directory search sequence will
not be used. If the value is set to YES, then the entire name, including the directory path, will
be appended to each entry in the directory search sequence in an attempt to locate the file.

The tilde (~) character at the beginning of a pathname is used to refer to home directories.
When followed by a slash or standing alone, it expands to the user’s home directory as
reflected in the environment variable HOME. When followed by a name consisting of letter
and digit characters, the name identifies the user whose home directory should be used.

Directory Search Sequences on UNIX
You can direct RM/COBOL to search for a file not found in the current working directory by

using a predefined directory search sequence. There are two directory search sequences: one
for the compiler and one for the runtime system.

To direct the RM/COBOL compiler to use the directory search sequence, set the environment
variable RMPATH as follows:

RMPATH=path[:path] ... ; export RMPATH

To direct the RM/COBOL runtime system to use the directory search sequence, set the
environment variable RUNPATH as follows:

RUNPATH=path[:path] ... ; export RUNPATH

In both commands, path indicates the directory that is to be searched for the file and has the
form:

[/]1directory[/directory ] ...
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where, directory is the name of an existing directory.

If multiple paths are specified, they must be separated with colons. If the file is not located in
the current directory or the explicitly defined paths and if the file should be created, then the
file is created in the current directory.

Figure 1 and Figure 2 illustrate the compiler and runtime system search sequences on UNIX,
respectively.

Figure 1: Compiler Search Sequence

Look first in this directory: —l

\ \
RMPATH=WAGE/HOURLY/OVERT IME: Zusr/local/cobol
\ |

Then look in this directory: 4T

Figure 2: Runtime System Search Sequence

Look first in this directory: —

A 4

\ \
RUNPATH=usr/local/cobol :~

Then look in this directory: —LTJ

The compiler and runtime system may be executed from a directory other than the current
directory if a complete pathname is specified on the command line, or if the PATH directory
search feature is used. If a complete pathname is not specified, the list of directories specified
by PATH is searched. Note that the current directory is not implicitly searched with the
PATH environment variable.

The compiler, runtime system, and recovery utility (recoverl.exe) require access to other files
in order to operate, including the license vault. The license vault must reside in the same
directory as the executable file. RM/COBOL looks for the other files first in the directory
containing the executable file, then in the current directory, and finally in the directories
specified in the PATH environment variable.

File Access Names on UNIX

The file access name you specify in the COBOL source program specifies the physical file or
device to which input or output is directed. For information on specifying the file access
name in a COBOL source program, see the discussion of the ASSIGN clause (file control
entry) in Chapter 3: Environment Division, and the discussion of the VALUE OF clause in
Chapter 4: Data Division, of the RM/COBOL Language Reference Manual.

To establish synonymy between a file access name specified in your source program and
another name specified when the program is run, use environment variables that are set before
starting the runtime system.
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If you specified a generic file access name for program input-output and wish to direct it to a
specific device or file, enter:

Ffile-access-name-1 = file-access-name-2;
export file-access-name-1

A generic file access name is one that does not specify a directory path. Since the format of
physical pathnames, including conventions of directory names, varies from one operating
system to another, for maximum portability it is recommended that source programs specify
generic file access names, preferably with eight or fewer letters. This recommendation
applies only when the file access name is hard coded into the program as a literal.

For example, if the file control entry specifies:
SELECT REPORT-FILE ASSIGN TO PRINT, "report™
and no environment variable named “report” exists, RM/COBOL will create a file named

report in the current directory.

If, prior to running the program, you enter the command:
REPORT=/dev/Ip; export report

all program output written to REPORT-FILE will be written to /dev/Ip.

If—again prior to execution—you enter the command:
REPORT=/output/audit. Ist; export report

RM/COBOL will create a file audit.Ist in the directory /output without any need to modify or
recompile the source program.

The RESOLVE-LEADING-NAME and RESOLVE-SUBSEQUENT-NAMES keywords of
the RUN-FILES-ATTR configuration record can be used to force resolution of one or more of
the directory names from the environment. For more information, see the discussion of the
RUN-FILES-ATTR configuration record (on page 335).

When environment variables are not used, the file access name in the COBOL program
specifies the UNIX filename. The effect of a prior environment variable assignment may be
canceled by the command:

unset file-access-name

Whether or not an environment variable is used to modify the file access name, if the resulting
file access name does not include a directory path, RUNPATH will be used by the runtime
system to obtain the fully qualified pathname. For additional information, see File Locations
within Operating System Pathnames on UNIX (on page 21).

Control characters, spaces, and nonprintable characters (per the locale setting) are removed
from the file access name, except that, if the path begins with a pipe character ('|'), white space
characters are preserved after the first non-white space character following the pipe character.

After environment variable mapping and removal of control characters, spaces, and
nonprintable characters, the file access name is checked against the DEFINE-DEVICE table,
which is either the default DEFINE-DEVICE table, or, if a configuration file with one or
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more DEFINE-DEVICE configuration records is supplied, the specified DEFINE-DEVICE
entries in the configuration. See the DEFINE-DEVICE configuration record (on page 319)
for more information. If the resulting file access name matches a DEFINE-DEVICE entry,
the PATH value from that DEFINE-DEVICE entry becomes the final file access name, which
is not further modified. If the resulting file access name does not match an entry in the
DEFINE-DEVICE table, it is not further modified.

When the resulting file access name is "*", then

o for asequential input file, the standard input file (stdin) is read; and,

o for a sequential output file, the standard output file (stdout) is written.

When the resulting file access name has a leading pipe character ('|), then the pipe character
and any immediately following white space characters are removed. The remainder of the file
access name is treated as a shell command to be started when the file is opened for input or
output. The open mode of the file determines the direction of the pipe as follows:

e  When the file is opened for input, the shell command is started with its standard output
redirected to the input of the associated COBOL file. That is, the COBOL program will
read the records written by the process. The shell command may be a pipeline (a series
of commands separated by pipe characters), in which case the COBOL program will read
the output of the rightmost command (the rightmost command must start a program that
writes to standard output and output redirection using the > character must not be
specified for the rightmost command). For example, an input file access name value "|
sort -r -k 5 filel.txt file2.txt | uniq | grep Fail" will result in reading records from the files
filel.txt and file2.txt that have been sorted and merged together in reverse order on field
five of the record without any duplicate records and only records that have the word
"Fail" in them.

e When the file is opened for output, the shell command is started with its standard input
redirected to the output from the associated COBOL file. That is, the process will read
the records written by the COBOL program. The shell command may be a pipeline (a
series of commands separated by pipe characters), in which case the leftmost command
will read the output of the COBOL program (the leftmost command must start a program
that reads from standard input and input redirection using the < character must not be
specified for the leftmost command). For example, an output file access name value "|
sort -r | uniq | grep Pass >results.txt" will cause the records written by the COBOL
program to be sorted in reverse order, duplicates removed, and only records with the
word "Pass" in them written to the file results.txt.

If two or more COBOL files in the same run unit are open at the same time and specify the
same file access name with a leading pipe character, each will start a separate process and
pipe input or output from or to its associated process. In contrast, two or more files open at
the same time in the same run unit will start one process and share the pipe to that process if
they have the same file access hame and that file access name is resolved through a DEFINE-
DEVICE record to a pipe.

When the resulting file access hame is PRINTER or PRINTERL, then the default
configuration writes the file to the print spooler. For additional information on printing, see

Printer Support (on page 238).

When the resulting file access name is TAPE, then the default configuration writes the file to
the default tape device. For additional information on tape devices, see Tape Support (on
page 239).

The DEFINE-DEVICE configuration record may define other file access names that are to be
treated as devices and may change the default treatment of PRINTER and TAPE. See
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DEFINE-DEVICE configuration record (on page 319) for additional information on
configuring file access names that are to be treated as devices.

The resulting file access name should follow the operating system rules for valid filenames
and pathnames.

UNIX Resource File

A resource file capability is provided to support the C$GetSyn (see page 550) and

C$SetSyn (see page 572) subprograms and to provide stored configuration information for
the compiler, runtime system, and recovery utility. A resource file, similar in format to a
Windows initialization (.ini) file, allows for permanent storage of synonym names and values
on UNIX in the same way that the registry file does on Windows. You can use the resource
files to customize your RM/COBOL application.

The resource files may be located in the user’s home directory (local) for information that
does not need to be shared or in /etc/default (global) for information to be shared among a
group of users. For the compiler, the local resource file is named .rmcobolrc; the global
resource file is named rmcobolrc. For the runtime system, the local resource file is named
.runcobolrc; the global resource file is named runcobolrc. For the Indexed File Recovery
(recoverl) utility, the local resource file is named .recoverlrc; the global resource file is
named recoverlrc.

Note The global resource files for the compiler, runtime system, and recovery utility (located
in /etc/default) do not begin with a period. The local resource files for the compiler, runtime
system, and recovery utility (located in the user’s home directory) do include a leading period
in the name so that it is not visible to the user.

The resource files in the user’s home directory normally are maintained by the individual
user, while the resource files in /etc/default usually are maintained by the system
administrator. Although resource files may be maintained with the editor of your choice, no
editing should ever be done when the resource file is in use. There is a simple locking
mechanism to ensure that two users sharing the same resource file do not conflict with one
another, but this mechanism will not prevent an editor from changing the file.

Resource File Format

All resource files have the same general format. Each file may consist of a [Defaults] section
to specify default configuration information for all programs, a [Default Synonyms] section to
specify default synonyms to be used by all programs, one or more [Program] sections to
specify configuration information when a specific program is executed or compiled, and one
or more [Program Synonyms] sections to specify synonyms to be used when a specific
program is executed or compiled. Lines in a resource file should begin in column 1 (that is,
without leading spaces) and be no more than 4095 characters long. Section names, including
the Program portion of section names, are not case-sensitive. A section name matching a
prior section name, except for case, will be ignored. Comments may be included in a resource
file. Comment text begins with a semicolon (*;”) in column 1. Lines that have “;” in column
1, as well as blank lines, are ignored in their entirety.

The configuration information specified in a [Program] section overrides the configuration
information specified in the [Defaults] section when program Program is being executed or
compiled. Synonyms specified in a [Program Synonyms] section are added to the synonyms
specified in the [Default Synonyms] section with synonyms from the [Program Synonyms]
section overriding any duplicate definitions.
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Note For the recovery utility, Program is actually the indexed file name, not including any

directory path, but including the extension, if any. For example, the value of Program for the
indexed file /usr/guest/mydata.inx would be mydata.inx. In contrast, the value of Program
for the source file /usr/guest/myprog.cbl or the object file /usr/guest/myprog.cob would be

myprog.

Command-Line Options

Command-line options for the compiler, runtime system, or recovery utility may be specified
either in the [Defaults] or the [Program] sections. In each case, the command-line options are
specified as:

Options=command line options

where, the command line options parameter specifies a series of command-line options to be
passed to the compiler, runtime system, or recovery utility. The command-line options from
the resource files will be processed cumulatively in the following order: global [Defaults],
local [Defaults], global [Program], and local [Program]. Any options from the resource files
are processed before options on the actual command line are processed so that the command-
line options can override any options specified from the resource files. If duplicate options
appear in the same section of any resource file, the first entry is used.

Note Some options for the runtime system may not be overridden by the actual command-
line options because the options are cumulative; that is, multiple options of this type may be
specified on the command line. The L Option (for library loads) is an example of such a
parameter. For additional information, see the descriptions of the Runtime Command (on
page 189) and the L Option (on page 197).

The environment variable, RM_IGNORE_GLOBAL_RESOURCES, may be defined if you
wish the compiler, runtime system, or recovery utility not to access the command-line options
defined in /etc/default. This may be useful if you are trying to do development at the same
time others are running an application in live “production mode.”

Specifying Synonyms

Synonyms for the compiler, runtime system, or recovery utility may be specified either in the
[Default Synonyms] or [Program Synonyms] sections. These synonyms may be used to
establish a connection between the open name of the file and the actual file access name.
Synonyms may also be used to establish the RUNPATH and RMPATH directory search
sequences. Users should not attempt to specify synonym names differing only in case. For
more information, see Directory Search Sequences on UNIX (on page 21).

In each case the synonym name and value are specified as:

SynonymName=SynonymValue
When the compiler, runtime system, or recovery utility is being initialized, synonyms are
added to the environment in the order specified below. Synonyms names are case-sensitive.
However, a synonym whose name is the same as a prior synonym, except for case, will be
initialized to the value of the prior synonym.

[Default Synonyms] section of the global resource file

[Default Synonyms] section of the local resource file
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[Program Synonyms] section of the global resource file
[Program Synonyms] section of the local resource file

The environment variable, RM_IGNORE_GLOBAL_RESOURCES, may be defined if you
wish the compiler, runtime system, or recovery utility not to access the global synonyms
defined in /etc/default. This approach may be useful if you are trying to do development at
the same time others are running an application in live “production mode.”

The C$GetSyn and C$SetSyn subprograms may be used to retrieve and store synonym values
in the resource file. Specifically, C$GetSyn retrieves synonym values from either the
[Program Synonyms] or the [Default Synonyms] section of the local resource file (in the
user’s home directory) or, if the synonym was not found in the local resource file, from either
the [Program Synonyms] or the [Default Synonyms] section of the global resource file (in
[etc/default). C$GetSyn ignores case when searching for the synonyms. The third parameter
on the C$GetSyn CALL specifies the program-name for the synonym being retrieved.
Specifying SPACES indicates that the user wants the [Default Synonyms] section rather than
synonyms for a particular program-name. The environment variable,
RM_IGNORE_GLOBAL_RESOURCES, may be defined if you wish to always ignore the
global resource file for the runtime system. In this case, C$GetSyn will only have access to
the local resource file.

C$SetSyn stores synonym information in the local resource file. C$SetSyn ignores the case
of the synonym name when searching for an existing synonym value to replace. It is not
possible for C$SetSyn to modify the global resource file for the runtime system. C$SetSyn
stores the synonym information in either the [Program Synonyms] or the [Default Synonyms]
section depending upon the value of the third parameter on the CALL. If necessary,
C$SetSyn will create the local resource file in the user’s home directory.

Example of .rmcobolrc File
The following is an example of a UNIX local resource file for the RM/COBOL compiler:

[Defaults]
Options=<Compile Command options>

[Default Synonyms]

PRINTER=PrinterFile_prt
RMPATH=~/default/source

[AR]

Options=-1 -a -x -o=~/arobj
[AR Synonyms]

RMPATH=~/arsource
PRINTER=~/arlist/ar.prt

Example of .runcobolrc File

The following is an example of a UNIX resource file (local) for the RM/COBOL runtime
system:
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[Defaults]
Options=<Runtime Command options>

[Default Synonyms]
Printerl=PrinterFile
AR-Directory=/usr/company/ar-data

[AR]

Options=<Runtime Command options>

[AR Synonyms]
RUNPATH=<pathname>
AR-FILEl=compl/ar.dat

Example of .recoverlrc File

The following is an example of a UNIX local resource file for the RM/COBOL Indexed File
Recovery (recoverl) utility:

[Defaults]
Options=-1

[Default Synonyms]
PRINTER=recovery.log

[armaster.inx]
Options=-L armrec.log -K armtempl.inx -M 5

[armaster.inx Synonyms]
DROPFILE=~/ar/armdrop.fil

[artrans.inx]
Options=-L -K arttempl.inx -M 3

[artrans.inx Synonyms]
DROPFILE=~/ar/artdrop.fil
PRINTER=~/ar/artrec.log

Terminal Input and Output on UNIX

This section describes how terminal input and output are handled by the RM/COBOL runtime
system on UNIX.

Terminal Interfaces

The runtime system uses one of two terminal interface mechanisms, termcap or terminfo, to
control cursor positioning, video display attributes, and function key mapping.

The termcap version of the runtime system uses the older termcap database, which has a
description of the user’s terminal in it. For more information, see Termcap Database (on
page 29).
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The terminfo version of the runtime system uses the terminal description in the terminfo
database for both input and output control of the terminal. For more information, see
Terminfo Database (on page 29).

Both the terminfo and termcap Terminal Interface support modules are present on the
distribution media. During the installation process, you will be asked which Terminal
Interface support module to install. To switch to the other Terminal Interface support module,
you will need to run the installation command again and respond appropriately to the prompts
described in Performing the Installation (on page 19), paying particular attention to the
discussion of optional features.

Termcap Database

The runtime system locates the termcap database by first looking for the environment variable
TERMCAP. If the TERMCAP environment variable is found and contains a valid pathname,

that value is used as the pathname to the database. If the environment variable is found but it

contains a valid termcap entry, that entry will be used as the terminal description. Otherwise,

the filename /etc/termcap will be used as the name of the database.

The TERMCAP environment variable can be set as follows:

TERMCAP=pathname ; export TERMCAP

pathname is a pathname of the termcap file.
For example:

TERMCAP=/usr/sales/mytermcapfile; export TERMCAP

Terminfo Database

The runtime system locates the terminfo database by first looking for the environment
variable TERMINFO. If the TERMINFO environment variable is found, that value is used as
the pathname to the database subdirectories. Otherwise, the path /usr/lib/terminfo will be
used.

The TERMINFO environment variable can be set as follows:

TERMINFO=pathname ; export TERMINFO

pathname is a pathname of the terminfo file.
For example:

TERMINFO=/usr/sales/myterminfo; export TERMINFO
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Cursor Types

The termcap and terminfo versions of the runtime system support two types of cursors, each
of which indicates a different edit mode during ACCEPT operations.

1. The attribute cursor_normal (or cursor-on) indicates that standard overtype mode
is active.

2. The attribute cursor_visible (or cursor-blink) indicates that insert mode is active.

Terminal Attributes

Terminal attributes are sequences of characters (strings) that cause the terminal to perform
certain functions (they are often referred to as escape sequences). Some terminals under
UNIX require that special characters appear on the screen just before the start of an attribute
and right after the end of it. Characters in between these special characters take on the
specified attribute. To accommodate these terminals, the oV capability for termcap specifies
the number of screen positions to be used by the nM, nB, nR, nS, aL, aB, aR, aS, and rS
capabilities. The xmc capability is used for the terminfo runtime system. RM/COBOL places
the attribute characters at the position specified by the ACCEPT or DISPLAY operation, and
moves the actual start of the field by the number of positions specified by oV or xmc. You
can also use the MOVE-ATTR keyword (see page 367) with the TERM-UNIT configuration
record to specify moving the attributes back the number of positions specified by oV or xmc.
However, if MOVE-ATTR causes the attribute character to move back to the next line, and
such a move is prohibited by the IA (do not cross lines) capability described in the next
paragraph, the attribute will appear on the same line that is being displayed or accepted.

The IA is a Boolean termcap capability and is used with terminals that require screen
positions to implement attributes, as described in the preceding paragraph. The standard
RM/COBOL model is to keep an attribute in effect—without regard to the number of screen
lines to which it applies—until it encounters the special character that signals the end of the
attribute. Some terminals, however, recognize the end of a line as the end of the attribute,
without regard to the presence or absence of the ending special character. In this case, the
presence of IA will tell RM/COBOL that a new attribute character must be placed at the start
of every new line in a multiline ACCEPT or DISPLAY operation.

The sA is a Boolean termcap capability that is also used with terminals that require screen
positions to implement attributes. The RM/COBOL model is to assume that attributes will
not wrap from the bottom to the top of the screen. If your terminal behaves differently, and if
you have specified the MOVE-ATTR configuration keyword, use sA. This allows fields
placed at the home position (line 1, position 1) to have their attributes placed at the last line of
the screen.

Terminal Name

The name of the database entry that describes the behavior of your terminal is obtained from
the environment variable TERM. This variable should be set to the appropriate terminal name
before invoking the runtime system.

The TERM environment variable can be set as follows:

TERM=term-name ; export TERM
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term-name is the name of your terminal as it appears in the termcap or terminfo database.
The termcap or terminfo capabilities used by the runtime system (if present) are listed in
the tables that follow.

Terminfo and Termcap Capabilities Used by the Runtime
System

The runtime system on UNIX uses a set of terminfo or termcap capabilities, depending on the
terminal interface in use, for controlling output to the terminal screen. These capabilities are
listed in Table 2 for reference.

Table 2: Terminfo and Termcap Names for the Runtime System, Booleans

Terminfo Name Termcap Name Description
am Am Terminal has automatic margins.
bce Be Screen erased with background color.
xenl Xn Newline ignored after 80 columns. Also used

to signify that the terminal’s cursor will not
automatically advance to the next line after
column 80 is reached, but will instead wait for
the next character.

Table 2: Terminfo and Termcap Names for the Runtime System, Numbers

Terminfo Name Termcap Name Description
cols Co Number of columns in a line.
lines Li Number of lines on screen or page.
pb Pb Lowest baud where padding is needed.
xmc Sg Number of blank characters left by smso or rmso.

Table 2: Terminfo and Termcap Names for the Runtime System, Output Strings

Terminfo Name Termcap Name Description

acsc Ac Graphic charset pairs.

bel bl Audible signal (bell).

blink Turn on blinking.

civis vi Make cursor invisible.

clear cl Clear screen and home cursor.

cnorm ve Make cursor appear normal (undo vs/vi).
cr cr Carriage return.

cubl le Move cursor left one space.

cudl do Down one line.

cufl nd Nondestructive space (cursor right).
cup cm Cursor motion.

cuul up Upline (cursor up).

CwWis Vs Make cursor very visible—insert mode.
dim Turn on half-bright mode.
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Table 2: Terminfo and Termcap Names for the Runtime System, Output Strings

Terminfo Name Termcap Name Description

Ed cd Clear to end of display.

El ce Clear to end of line.

Enacs eA Enable alternate character set.

Home ho Home cursor.
Ko Termcap entries for other non-function keys.

ind sf Scroll text up.

Pad pc Pad character (rather than null).

Op op Set all colors to the original color pairs.

Rev Turn on reverse video mode.

Rmacs ae End alternate character set.

Rmcup te String to end programs that use cup.

Rmso se End of standout mode (if no nM or sgr0).
Is Terminal initialization string.

Rsl rl Terminal reset/initialization string 1.

Rs2 r2 Terminal reset/initialization string 2.

Rs3 r3 Terminal reset/initialization string 3.

Setb Sb Set current background color.

Setf Sf Set current foreground color.

Sgr Define video attributes, 1 through 9.

Sgr0 me Turn off all attributes.

Smacs as Start alternate character set.

Smcup ti String to begin programs that use cup.
Tc Entry of similar terminal.

Xenl Xn Newline ignored after 80 columns.

Keyboard Input Character Sequences

Character input sequences are used to interpret keyboard input for terminfo or termcap,
depending on the terminal interface being used by the runtime system. A particular input
character sequence can be mapped to an input character, input editing action, or input field
termination by use of the TERM-INPUT configuration record (see page 356).

Table 3 describes the input sequences that may be handled by the terminfo package. (For
convenience, the corresponding termcap name is also given.) These terminfo names are the
only names that will be recognized when using the TERM-INPUT configuration feature of the
runtime system. Termcap names other than the ones listed in this table can be used in TERM-
INPUT configuration records.

Table 3: Input Sequences for Terminfo and Termcap

Terminfo Name Termcap Name Description

kal K1 Upper-left of keypad.
Ka3 K3 Upper-right of keypad.
Kb2 K2 Center of keypad.
Kbeg @1 Sent by beginning key.
Kbs kb Sent by backspace key.
Kcl K4 Lower-left of keypad.
Kc3 K5 Lower-right of keypad.
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Terminfo Name

Kcan
Kclo
Kclr
Kemd
Kepy
Kert
Kctab
Kcubl
Kcudl
Kcufl
Kcuul
Kdchl
KdIl1l
Ked
Kel
Kend
Kent
Kext
Kf0
Kfl
Kf2
kf3
Kf4
Kf5
Kf6
Kf7
Kf8
Kf9
Kf10
Kf11l
Kf12
Kf13
Kf14
Kf15
Kf16
Kf17
Kf18
kf19
kf20
kf21
kf22
kf23
kf24
kf25
kf26
kf27

Table 3: Input Sequences for Terminfo and Termcap

Termcap Name
@2
@3
kC
@4
@5
@6
kt
ki
kd
kr
ku
kD
kL
kS
kE
@7
@8
@9
ko
k1
k2
k3
k4
k5
k6
k7
k8
k9
k;
F1
F2
F3
F4
F5
F6
F7
F8
F9
FA
FB
FC
FD
FE
FF
FG
FH

Description

Sent by cancel key.
Sent by close key.

Sent by clear screen or erase key.

Sent by command key.
Sent by copy key.
Sent by create key.
Sent by clear-tab key.

Sent by terminal left arrow key.
Sent by terminal down arrow key.
Sent by terminal right arrow key.
Sent by terminal up arrow key.
Sent by delete character key.

Sent by delete line key.

Sent by clear-to-end-of-screen key.
Sent by clear-to-end-of-line key.

Sent by end key.

Sent by enter/send key.

Sent by exit key.

Sent by function key f0.
Sent by function key f1.
Sent by function key f2
Sent by function key f3.
Sent by function key f4.
Sent by function key f5.
Sent by function key f6.
Sent by function key f7.
Sent by function key f8.
Sent by function key 9.

Sent by function key f10.
Sent by function key f11.
Sent by function key f12.
Sent by function key f13.
Sent by function key f14.
Sent by function key f15.
Sent by function key f16.
Sent by function key f17.
Sent by function key f18.
Sent by function key f19.
Sent by function key f20.
Sent by function key f21.
Sent by function key f22.
Sent by function key f23.
Sent by function key f24.
Sent by function key f25.
Sent by function key f26.
Sent by function key f27.
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Table 3: Input Sequences for Terminfo and Termcap

Terminfo Name Termcap Name Description
kf28 Fl Sent by function key f28.
kf29 FJ Sent by function key f29.
kf30 FK Sent by function key f30.
kf31l FL Sent by function key f31.
kf32 FM Sent by function key f32.
kf33 FN Sent by function key f33.
kf34 FO Sent by function key f34.
kf35 FP Sent by function key f35.
kf36 FQ Sent by function key f36.
kf37 FR Sent by function key f37.
Kf38 FS Sent by function key f38.
Kf39 FT Sent by function key f39.
Kf40 FU Sent by function key f40.
Kf41l FV Sent by function key f41.
Kf42 FW Sent by function key f42.
Kf43 FX Sent by function key f43.
Kf44 FY Sent by function key f44.
Kf45 Fz Sent by function key f45.
Kf46 Fa Sent by function key f46.
Kf47 Fb Sent by function key f47.
Kf48 Fc Sent by function key f48.
Kf49 Fd Sent by function key f49.
Kf50 Fe Sent by function key f50.
Kf51 Ff Sent by function key f51.
Kf52 Fg Sent by function key f52.
Kf53 Fh Sent by function key 