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Welcome to Your Complete COBOL Programming Guide

For developers stepping into the world of legacy systems or seasoned programmers looking to sharpen their
COBOL skills, this guide offers a thorough, up to date exploration of the language that has powered billions of dollars
in business applications for decades. From its origins in the 1950s to modern-day tools and best practices, we'll
walk through the fundamentals, advanced topics, and practical resources you need to master COBOL.
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A Brief History of COBOL
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COBOL, standing for COmmon Business Operations Language, was designed in 1959 by a committee led by
Grace Hopper. Its goal was to create a language that business users could read and that could run on any
computer. The result was a language that emphasized readability, portability, and structured programming—
principles that still underpin modern software development.

Over the decades, COBOL has evolved through several revisions—COBOL 1964, COBOL 1974, COBOL 1985, and
COBOL 2002—each adding features like object oriented extensions and XML support. Despite being decades old,
COBOL remains the backbone of many mission critical systems in banking, insurance, and government.

Why COBOL Still Matters Today

¢ Legacy Systems — More than 30% of the world’s financial transactions are processed on COBOL systems.

* Reliability — COBOL programs have proven stability over long periods of uptime.

¢ Performance — COBOLSs efficient handling of bulk data and batch processing makes it ideal for large scale
transaction processing.

» Talent Gap — The pool of experienced COBOL developers is shrinking, creating high demand for new talent.

e Modern Integration — COBOL can interoperate with Java, .NET, and RESTful APls, allowing gradual



modernization.

Getting Started: Setting Up Your Development Environment

To begin writing COBOL code, you'll need a compiler and an IDE or text editor. Below are popular options for
Windows, Linux, and cloud based environments.

Windows
e Micro Focus COBOL for Windows — A commercial compiler with a full IDE.
¢« GnuCOBOL — An open source compiler that supports Windows via Cygwin or WSL.
Linux
¢ GnuCOBOL - Install via apt-get install gnucobol on Debian/Ubuntu.
¢ OpenCOBOL — Another open source compiler, now integrated into GhuCOBOL.
Cloud & Container
1. Docker Image — Pull gnucobol/gnucobol and run a containerized compiler.
2. Microsoft Azure Cloud Shell — Use the built in GhuCOBOL tools for quick experimentation.
IDE Options

¢ Visual Studio Code — With the COBOL Language Support extension.
» Eclipse with COBOL Plugin — Offers syntax highlighting and debugging.
¢ Micro Focus IDE — Provides advanced refactoring and integration features.

Core Concepts and Syntax

COBOLs structure is divided into four main divisions: IDENTIFICATION DIVISION, ENVIRONMENT DIVISION,
DATA DIVISION, and PROCEDURE DIVISION. Understanding each division is essential for writing clear,
maintainable code.

IDENTIFICATION DIVISION

Defines program metadata such as the program name, author, and date.

IDENTIFICATION DIVISION.
PROGRAM-ID. HelloWorld.
AUTHOR. Jane Doe.
DATE-WRITTEN. 2024-10-05.

ENVIRONMENT DIVISION

Specifies the hardware and operating system details, as well as file and device configurations.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. IBM-370.
OBJECT-COMPUTER. IBM-370.
INPUT-OUTPUT SECTION.



FILE-CONTROL.
SELECT InFile ASSIGN TO 'INPUT.DAT".
SELECT OutFile ASSIGN TO 'OUTPUT.DAT".

DATA DIVISION

Declares all data structures, including working storage, file layouts, and constants.

DATA DIVISION.
WORKING-STORAGE SECTION.
01 WS-COUNTER PIC 9(4) VALUE ZERO.
01 WS-RECORD.
05 WS-RECORD-ID PIC X(10).
05 WS-RECORD-AMT PIC 9(7)V99.

PROCEDURE DIVISION

Contains the executable code, organized into paragraphs and sentences.

PROCEDURE DIVISION.
MAIN-PARA.
OPEN INPUT InFile
OPEN OUTPUT OutFile
PERFORM UNTIL EOF
READ InFile INTO WS-RECORD
AT END
MOVE 'Y' TO EOF
NOT AT END
PERFORM PROCESS-RECORD
END-READ
END-PERFORM
CLOSE InFile
CLOSE OutFile
STOP RUN.

Data Types and Working Storage
COBOLs data model is built around alphanumeric and numeric types, each defined by a picture clause.

Alphanumeric Types
e PIC X(10) — 10 characters.
e PIC A(5) — 5 alphabetic characters.
e PIC X(5) COMP-3 — Binary packed decimal.



Numeric Types
e PIC 9(4) — Integer up to 4 digits.
e PIC 9(5)V99 — Fixed point decimal with 5 digits before and 2 after the decimal.
e PIC S9(4)V99 — Signed decimal.

Working Storage

Use the WORKING-STORAGE SECTION for temporary variables that survive the entire program run. For data that
needs to persist across executions, consider FILE SECTION or database tables.

File Operations and Data Input/Output

COBOLs file handling is robust and highly configurable. Files can be sequential, indexed, or relative, each suited to
different processing scenarios.

Sequential Files

Most common for batch jobs. Example read loop:

READ InFile INTO WS-RECORD
AT END
MOVE 'Y' TO EOF
NOT AT END
PERFORM PROCESS-RECORD
END-READ

Indexed Files

Allow random access based on a key. Declare the key in the FILE-CONTROL section:

SELECT IndexFile ASSIGN TO 'INDEX.DAT'
ORGANIZATION IS INDEXED
ACCESS MODE IS DYNAMIC
RECORD KEY IS WS-RECORD-ID
FILE STATUS IS IDX-STATUS.

Relative Files
Used when records are accessed by a numeric offset. Requires a relative key in the file definition.

Copybooks

Reusability is a hallmark of COBOL. COPY statements import shared record layouts:

COPY 'CustomerCopybook’' TO WS-CUSTOMER.



Control Structures and Logic
COBOLs control flow is expressed through sentences like IF PERFORM, GO TO, and EVALUATE.

IF Statements

IF WS-RECORD-AMT &gt; 10000
DISPLAY 'High value transaction.'
ELSE
DISPLAY 'Regular transaction.'
END-IF

PERFORM Loops

Used for iterating over data or repeating a block until a condition is met.

PERFORM LOAD-RECORD
UNTIL END-OF-INPUT

END-PERFORM.

EVALUATE (Switch Case)

Provides a cleaner alternative to multiple IF statements.

EVALUATE WS-RECORD-TYPE
WHEN 'A'
PERFORM PROCESS-A
WHEN 'B'
PERFORM PROCESS-B
WHEN OTHER
PERFORM PROCESS-DEFAULT
END-EVALUATE.

GO TO and Paragraphs

While GO TO is generally discouraged, it remains a part of COBOLSs history. Instead, use paragraphs and
PERFORM for structured flow.

Subroutines, Functions, and Modular Design

Breaking code into reusable units improves readability and maintainability. COBOL offers PROCEDURE DIVISION
paragraphs, CALL statements, and the newer FUNCTION constructs.



Paragraphs and Sections
Define a paragraph with a label followed by a period. Call it with PERFORM:

PROCESS-RECORD.
DISPLAY WS-RECORD-ID WS-RECORD-AMT.

CALL Statement

Invoke external programs or subprograms.
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