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Preface

This manual describes how to use the services provided by the Application
Program Interface (API) for the IBM 3270 Workstation Program (also
referred to as the workstation program).

This book consists of five parts:

e The chapters in Part 1 introduce the Application Program Interface
(API) and the two types of services you can use:

— Application program services that most application programs will
use. Described also are some supervisor services that directly
support the application program services.

— Those supervisor services that allow application programs to run
together under the multitasking capabilities of the workstation
program.

e The chapters in Part 2 tell you how to invoke the application program
services. A sample block of code is provided for each service, so that
you can see how it is used in context.

e The chapters in Part 3 describe, and tell you how to invoke, the
supervisor services. A sample block of code is provided for each
service, so that you can see how it is coded in context.

o The chapters in Part 4 contain representative sample programs using
most of the services described in Parts 2 and 3.

e Part 5 consists of appendixes with specialized information. In
particular, Appendix A provides information on scan codes and shift
states for all supported keyboards. Appendix A also contains
ASCII/ASCII-mnemonic values common to all languages and the
additional values specific to U.S. English.

You will also want to use Appendix H, “Return Codes.”
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Enhancements

The 3270 Workstation Program Programming Guide contains revisions to
the 3270 PC Control Program Programming Guide, and incorporates the
following new material:

o Non-3270 PC Hardware. IBM Personal Computer AT® and XT system
units, without the keyboard adapter and 3270 PC display adapter cards
installed, are supported in this release. IBM Personal Computer AT
and XT keyboard foldouts can be found at the back of this book.

® ASCII keystroke API support. The Keyboard Service API allows
applications to send and receive keys in ASCII or ASCII mnemonics.
The 3270 Emulation Services API allows you to receive keystrokes in
ASCII. Chapters 5 and 9 contain more information on ASCII keystroke
API support.

e Keystroke API Support for READ. Keystroke API support for READ
now allows you to receive keys with a NOWAIT option which prevents
you from being suspended while waiting for input on your queue.

e  Qutbound Data Stream Preprocessor Option. ODSP allows the
preprocessing of a 3270 outbound data stream which can reduce the
amount of data traffic flowing through a network. See Appendix I for
more information on ODSP.

e SPIF Utility Enhancement. The SPIF utility has been enhanced to
allow you to run an application that installs an interrupt handler which
changes to its own stack and then enables interrupts. This may cause
unpredictable results on systems with an XMA card installed unless you
use the SPIF utility to update the INDIBM2.SIF file first. See the IBM
3270 Workstation Program User’s Guide and Reference for more
information about updating INDIBM2.SIF.

Prerequisites for Your Using the API

The API is written for application and system programmers who are
responsible for the design and implementation of assembler-language
programs for the IBM 3270 Personal Computer.

To use the API, you must have available the following software:

e DOS3.2

The IBM 3270 Workstation Program

The IBM Macro Assembler or an equivalent assembler written for the
Intel 8088 architecture.
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Prerequisite knowledge needed to be able to use the information in this
manual includes:

Proficiency in the use of the IBM Personal Computer Macro Assembler
language

Knowledge of the steps required to assemble, link, and run a macro
assembler program on the IBM 3270 Personal Computer

Familiarity with the DOS function calls that can be used in a macro
assembler program

Familiarity with the IBM 3270 data stream.

Related Publications

The following books are related to the 3270 Workstation Program and its
prerequisite hardware and software:

Guide to Operations

The Guide to Operations shipped with your system unit contains
information about your work station hardware. It tells you how to set
up, use, and diagnose problems with the hardware.

3270 Personal Computer Hardware Introduction and Preinstallation
Planning?

This book contains information to help evaluate and plan for the 3270
PC hardware requirements at your site. For example, it lists the
physical dimensions and electrical requirements for all 3270 PC
hardware models.

The following items are shipped with the workstation program
diskettes:
— 3270 Workstation Program User’s Guide and Reference

This book contains information about setting up and using the

workstation program.

— 8270 Workstation Program Problem Determination Guide and
Reference

Contact your local IBM sales representative for information on how to obtain
copies of these books.
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This book explains the procedures, messages, and return codes that
will help you solve software problems.

— 3270 Workstation Program Keyboard Quick Reference Cards

These cards are keyboard-specific synopses of information from the
User’s Guide and Reference. You can use the one that relates to
your keyboard for quick reference. There are three cards in the
workstation program package:

e 3270 PC keyboard Quick Reference
e Enhanced PC keyboard Quick Reference
e AT and XT keyboard Quick Reference

— 3270 Workstation Program Keyboard Templates

The keyboard templates provided in the package assist you in using
the workstation program functions on your particular keyboard.
There are three templates in the package:

e Enhanced PC keyboard template
o AT keyboard template
o XT keyboard template

— Online tutorial diskette (Helper)

This diskette contains introductory information and practice
exercises to help in learning to use the 3270 Workstation Program.

3270 PC High Level Language Application Programming Interface
(HLLAPI)?

The diskette and book that comes in this package make it possible for
you to write application programs in BASIC, Pascal, or COBOL
languages to use the API functions provided with the 3270 Workstation
Program.

The IBM Programmer’s Guide to the Server-Requester Programming
Interface for the IBM Personal Computer and the IBM 3270 PC?

This book explains how to write PC applications that request services
from an application at an IBM System/370 type host system. In this
relationship, the PC application is called the requester and the host
application is called the server. This book also contains the return
codes that are generated at the work station if problems occur in
transmitting requests or replies.
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Contact your local IBM sales representative for information on how to obtain
copies of these books.
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For information on IBM Personal Computer DOS, refer to the DOS manuals
that were shipped with the version of DOS you are using.

For information on IBM Personal Computer assembler language, use this
manual:

e IBM Personal Computer Language Series: Macro Assembler?

Provides a reference for experienced assembler language programmers
who use the IBM Personal Computer Macro assembler. Specific
information is provided on how to use the Macro assembler,
cross-reference facilities, pseudo-operations, and machine instructions.
(Includes diskette.)

For information on the IBM 3270 data stream, use this manual:

e IBM 3270 Information Display System: Data Stream Programmer’s
Reference?

Provides information for programmers who need to know what is
involved in using the 3270 data stream to produce panels or information
at displays and printers.

3 Contact your local IBM sales representative for information on how to obtain
copies of these books.
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Part 1. Introduction to the API

The chapters in Part 1 introduce the Application Program Interface (API)
and the two types of services you can use:

Application program services that most application programs will use.
Described also are some supervisor services that directly support the
application program services.

Those supervisor services that allow application programs to run
together under the multitasking capabilities of the workstation
program,

The chapters in this part are:

Chapter 1, “Functions the API Provides,” which contains an overview
of the API services and how you can use them.

Chapter 2, “Programming Considerations,” which introduces system
information files, describes program information files, and provides tips
and guidelines for coding programs.
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Overview of API Services

Overview of API Services

The Application Program Interface (API) is just what the name implies: an
interface between an application program and the IBM 3270 Workstation
Program. Your application program requests services from the workstation
program using the API. The kinds of services that your application can
request are grouped into two categories:

e Application program services

e Supervisor services.

The application program services are services that most application
programs will use. The supervisor services are services that provide
support for applications that use the multitasking capabilities of the IBM
workstation program.

Service requests to the workstation program are generated by your
application program. The supervisor processes the requests or routes the

request to the appropriate API service.

Figure 1-1 illustrates the flow of a request from an application program.

Application
Supervisor
Environment SVC
Manager Router Services
- —— -

/ Y \ \ Y 4 \
gglst] RD | PCPSM 3270 KS TRL | SESSMGR OlA MFIC | XLATE
s KEYBOA EMULATION | COPY | WSC ACCESS

Figure 1-1. Overview of the Application Program Interface
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Terms You Need to Know

Terms You Need to Know

ASCII

EGA

environment

stoppable environment

nonstoppable
environment

Non-3270 PC Hardware

ODSP

presentation space

session

—

American National Standard Code for
Information Interchange. ASCII/ASCII
mnemonics can now be sent or received on the
Read Input and Write Keystroke APL

Enhanced Graphics Adapter. For more
information, see the Technical Reference
Options and Adapters manual.

A contiguous area of storage and a collection
of system resources that are managed by an
operating system to allow a program or a
system extension to run. A program or a
system extension is said to “run in an
environment.”

A type of environment that is used for running
DOS or personal computer application
programs. Stoppable environments can be
used for any program that can be removed
from the system without causing other
programs to fail. That is, programs running in
stoppable environments must not offer services
to programs running in other environments.

A type of environment used to run

system extensions. These system extensions
offer services to programs running in other
environments and need to be in the system at
all times.

IBM Personal Computer AT® and/or XT
system units without the keyboard adapter and
3270 PC display adapter cards installed.

Outbound Data Stream Preprocessor. ODSP
allows the preprocessing of a 3270 data stream,
which can reduce the amount of traffic flowing
through a network.

An area of storage that represents a logical
display. All IBM 3270 host sessions, IBM
personal computer sessions, and notepad
sessions have a presentation space. The data
contained in a presentation space, or a portion
of that data, is displayed on the screen when
that session’s window is visible on the screen.

A connection between your work station and a
host computer, personal computer, or notepad.
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Examples of Using the API

system extension

window

XMA card

Examples of Using the API

Code that runs in a nonstoppable environment.
It is loaded as part of the workstation program
and starts running automatically when the
workstation program is IPLed. A system
extension may offer services that other
programs can use.

The portion of the screen through which you
view a session’s presentation space. A window
can be the same size as your full IBM 3270
Personal Computer screen or as small as one
character.

Expanded memory adapter card. The XMA
card is a hardware option card that provides
up to 2Mb of additional storage for as many as
6 PC sessions.

The Application Program Interface (API) allows an assembler-language
application program in the personal computer session to use a powerful set
of services from the workstation program.

Using these services, the application program can:

e Simplify setup and control of multiple host sessions

e Use the work station control functions of the IBM 3270 Personal

Computer

¢ Enhance interaction between the operator and a host

e [Extend the workstation program through the use of system extensions.

Simplifying Setup and Control of Multiple Host Sessions

For example, your application program can display a list of screen profiles
to the work station operator. When the operator chooses one of the screen
profiles, the program can send the necessary logon commands to each of the
host sessions defined in the profile. In this way, you can set up the work
station for use and eliminate the need for the operator to remember the

various logon procedures.
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The Application Program Services

Using the Work Station Control Functions of the IBM 3270 Personal

Computer

Your application program can size and move windows, change the
foreground and background colors of windows, jump to other windows,
enlarge and hide windows, or do any of the other functions that are
available in work station control mode.

For example, your application program can translate a single key typed by
the operator into a series of work station control commands to set up the
IBM 3270 Personal Computer for data entry into a particular window on the
screen.

Enhancing Interaction between the Operator and a Host

For example, your application can log onto four host sessions and bring up
a different application on each host. Your application can present the work
station operator with a menu of functions to perform and then transform
the operator’s choice into a command to the appropriate host application.

Extending the Workstation Program through the Use of System Extensions

You can write a system extension that is loaded with the workstation
program when the system is [PLed. A system extension can perform
services for other application programs that you write, and act as a
resource manager to allocate and deallocate resources to those application
programs,

The Application Program Services

The API provides the following kinds of application program services:
e Session information services

e Keyboard services

¢ Window management services

e Host interactive services

e Presentation space services

e 3270 keystroke emulation services

e Copy services

® Translate service
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The Application Program Services

e Operator information area services

® Multiple DOS support services.

Session Information Services

Keyboard Services

The session information services allow your application program to query
the workstation program to find out what sessions are currently defined,
attach and detach from these sessions, and query what the characteristics
of these sessions are.

The keyboard services allow your application program to read and write
keystroke data from a specified session, to disable and enable operator
input from the keyboard of a specified session, and to notify the
workstation program of the status of your application program’s keystroke
processing.

Window Management Services

The window management services allow your application program to use
the functions of the work station control session of the IBM 3270 Personal
Computer. Using these services, your application program can determine
the current size, position, or color of a window, and change them if desired.
You can jump to specified windows, enlarge or hide windows, or change to
a different screen profile. You can add a window, delete a window, or clear
the entire screen.

Host Interactive Services

The host interactive services allow communication between a personal
computer application program and a host application program using the
destination/origin structured field protocol. The host interactive services
also allow a personal computer application program to be notified when a
host presentation space or operator information area is updated.

Presentation Space Services

The presentation space services allow your application program to create
and delete personal computer presentation spaces, to display those personal
computer presentation spaces, and to control the position of the cursor in
those personal computer presentation spaces.
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The Supervisor Services

3270 Keystroke Emulation Services

The 3270 keystroke emulation services enable you to type into a personal
computer presentation space as if it were a host presentation space.

Copy Services

The copy services allow your application program to copy data into a
personal computer window, as well as copy data from one area of a personal
computer window into another area within the same personal computer
window. The copy services also allow copying of data from and to host and
notepad sessions.

Translate Service

Data that is displayed in host and notepad presentation spaces is
represented by numbers called host/notepad character codes. Data that is
displayed in personal computer presentation spaces is represented by ASCII
codes. The translate service allows your application program to translate
the data in a buffer from one type of data representation to the other.

Note: You cannot translate graphic characters or programmed symbol set
characters.

Operator Information Area Services

The operator information area services allow your application program to
determine the current status of a session as shown on the operator
information area (OIA).

The contents of the OIA can be determined by reading:

® An image of the OIA
e A bit string that represents a group of related OIA values.

Multiple DOS Support Services
The multiple DOS support services allow your application program to query

the size in paragraphs of a specified environment, and to request DOS INT
21H function calls asynchronously.

The Supervisor Services

The API provides the following kinds of supervisor services:

e Supervisory object<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>