f[H
il
]

|4||

11T

3270 Information
Display System

Data Stream
Programmer’s Reference




3270 Information
Display System

Data Stream
Programmer’s Reference

GA23-0059-4

File Number
S360/S370/53/4300/8100-30



| Fifth Edition (December 1988)

This publication introduces and explains the functions of the 3270 Information Display System data stream.
Changes are continually made to the information herein; before using this publication in connection with
the operation of IBM systems, refer to the latest IBM System/360 or System /370 SRL Newsietter for the
editions that are applicable and current.

It is possible that this material may contain reference to, or information about, IBM products (machines and
programs), programming, or services that are not announced in your country. Such references or
information must not be construed to mean that IBM intends to announce such IBM products, programming,
or services in your country.

The names and addresses used in the examples that appear in this manual are fictitious, and any similarity
to the names and addresses of actual persons is entirely coincidental.

Publications are not stocked at the address given below; requests for IBM publications should be made to
your IBM representative or to the IBM branch office serving your locality.

A form for readers’ comments is provided at the back of this publication. Address additional comments to
IBM Corporation, Communication Products information Development, Department E02, PO Box 12195,
Research Triangie Park, North Carolina, U.S.A. 27709. IBM may use or distribute any of the information
you supply in any way it believes appropriate without incurring any obligation whatever. You may, of
course, continue to use the information you supply.

© Copyright International Business Machines Corporation 1981, 1984, 1985, 1986, 1988



Choosing the Right Book from the 3174 Library

The 3174 library contains information for installing, customizing, operating,
maintaining, and programming the data stream for the 3174 control unit. The list
below shows the manuals you need to perform these tasks.

To Organize Library Materials:

Binders and Inserts, SBOF-0089

Binder, SX23-0331

Inserts, $X23-0332
To Become Familiar with the 3174:

Master Index, GC30-3515

3270 Information Display System Introduction, GA27-2739
To Prepare Your Site for the 3174:

Site Planning, GA23-0213

Physical Planning Template, GX27-2999
To Set Up and Operate the 3174:

Models 1L, 1R, 2R, and 3R User’s Guide, GA23-0337
Models 51R, 52R, and 53R User’s Guide, GA23-0333
Models 81R and 82R User’s Guide, GA23-0313

To Plan for and Customize the 3174:
Customizing Guide, GA23-0214
Central Site Customizing User’s Guide, GA23-0342

To Install Features or Convert Models on the 3174:

Encrypt/Decrypt Adapter Customer Installation and Removal Instructions,
GA23-0262 .

Fixed Disk and Diskette Drive Customer Installation and Removal Instructions,

GA23-0263

Terminal Multiplexer Adapter Customer Installation and Removal Instructions,

GA23-0265

Model Conversion Customer Setup Instructions, GA23-0295

IBM Token-Ring Network 3270 Gateway Customer Installation and Removal
Instructions, GA23-0329

Storage Expansion Feature Customer Installation and Removal Instructions,
GA23-0330

Communications Adapter Customer Installation and Removal Instructions,
GA27-3830

Asynchronous Emulation Adapter Customer Installation and Removal
Instructions, GA23-0341 :



iv

To Plan for and Use the Asynchronous Emulation Adapter Feature:
Asynchronous Emulation Adapter Introduction, GA23-0331
Terminal User’s Reference for Expanded Functions, GA23-0332

To Use the Muitiple Logical Terminals Function:

Terminal User’s Reference for Expanded Functions, GA23-0332
Customizing Guide, GA23-0214
To Perform Problem Determination:
Customer Extended Problem Determination, GA23-0217
Status Codes, GA27-3832
To Obtain Data Stream Programming and Reference Information:

Functional Description, GA23-0218
Data Stream Programmer’s Reference, GA23-0059
Character Set Reference, GA27-3831

To Perform Maintenance (Service Personnel):

Models 1L, 1R, 2R, and 3R Maintenance Information, SY27-2572
Models 51R, 52R, and 53R Maintenance Information, SY27-2573
Models 81R and 82R Maintenance Information, SY27-2584

To Find Translations of Safety Notices:

Safety Notices, GA27-3824
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Preface

Who This Book Is For

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

For those programmers who write the access method macro instructions or other
input/output (I/0) instructions, this manual is to be used in conjunction with the
appropriate access method or IBM program product publications.

This book is also for those programmers who plan and code for support of Systems
Application Architecture (SAA). This architecture is supported by the 3270 data
stream and this book contains information about the architecture and its
relationship to the 3270 data stream.

How This Book Is Organized

This book has twelve chapters and six appendixes:

Chapter 1, “The 3270 Data Stream: Overview and Concepts,” introduces the
3270 data stream, gives an overview of it, and discusses 3270 data stream
concepts.

Chapter 2, “Partitions,” covers partitions and functions related to partitions,
such as INPID, INOP, and PWAIT.

Chapter 3, “3270 Data Stream Commands,” describes the commands used in
the 3270 data stream and their operations. Those commands that are
necessary for SAA support are designated.

Chapter 4, “3270 Data Stream Orders and Attributes,” describes the orders and
attributes used in the 3270 data stream and how they function. It also explains

character set properties. Those orders that are necessary for SAA support are
designated.

Chapter 5, “Outbound Structured Fields” lists the outbound structured fields in -
alphabetic order, gives their syntax, and describes how they function. It also
lists the outbound/inbound structured fields and gives the same information for
them. Those outbound structured fields that are necessary for SAA support

are designated.

Chapter 6, “Inbound Structured Fields” lists the inbound structured fields,
including query replies, in alphabetic order, gives their syntax, and describes
how they function. Those inbound structured fields that are necessary for SAA
support are designated.

Chapter 7, “Magnetic-Reader, Keyboard, and Selector Pen Operations,”
describes how magnetic readers work with the 3270 data stream, the keyboard
functions that affect data stream operation, and the use of the selector pen.

Chapter 8, “Printer Considerations,” covers printer functions with the 3270 data
stream and the local-copy function for Systems Network Architecture (SNA)
and binary synchronous communications (BSC).
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Chapter 9, “Binary Synchronous Communications (BSC) Environment,”
discusses a BSC environment and describes the differences in operation from
an SNA environment for the 3270 data stream.

Chapter 10, “Non-SNA Environment'(LocalIy Attached Devices—3272 Version),”
discusses a non-SNA environment of locally attached devices (3272 version)
and describes the differences in operation from an SNA or BSC environment.

~Chapter 11, “Auxiliary Devices and Work Stations.”

Chapter 12, “Double-Byte Coded Character Set (DBCS) Asia.”

Appendix A, “SNA Sense Codes,” summarizes the sense codes returned for
data-stream errors. '

Appendix B, “SNA Sense Codes for 3270 Data Stream Structured-Field Errors,”
summarizes the sense codes returned for structured-field errors.

Appendix C, “Reset Actions,” summarizes the reset actions for the 3270 data
stream.

Appendix D, “12-, 14-, and 16-bit Addressing,” explains the addressing used in
the 3270 data stream. ' :

Appendix E, “Special Applications.”
Appendix F, “Functions Supporting Systems Application Architecture (SAA)”

Other Books You May Need

The following publications provide a general introduction to the 3270:

e

IBM 3270 Information Display System Introduction, GA27-2739
IBM 3270 Information Display System Library User’s Guide, GA23-0058

IBM 3270 Information Display System Color and Programmed Symbols,
GA33-3056

IBM 3270 Information Display System

3271 Control Unit

3272 Control Unit

3275 Display Station

Description and Programmer’s Guide, GA23-0060

IBM 3270 Information Display System
3274 Control Unit
Description and Programmer’s Guide, GA23-0061

IBM 3270 Information Display System
3276 Control Unit Display Station
Description and Programmer’s Guide, GA18-2081

IBM Systems Reference Library
General Information - Binary Synchronous Communications, GA27-3004

IBM 3278 Display Station Description, GA18-2127
IBM 3192 Display Station Description, GA18-2535
IBM 3193 Display Station Description, GA18-2364
IBM 3179 Color Display Station Description, GA18-2177
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IBM 3194 Device Functional Interface Programming Guide, SA23-0314
IBM 3290 Information Panel Description and Reference, GA23-0021
IBM 3174 Subsystem Control Unit Functional Description, GA23-0218
IBM Office Information Architectures: Concepts, GC23-0765.

The following publications provide a general introduction to Systems Application
Architecture (SAA):

An Overview, GC26-4341

Common User Access: Panel Design and User Interaction, SC26-4351
Writing Applications: A Design Guide, SC26-4362
Application Generator Reference, SC26-4355

C Reference, SC26-4353

COBOL Reference, SC26-4354

Communications Reference, SC26-4399
Database Reference, SC26-4348

Dialog Reference, 8C26-4356

FORTRAN Reference, SC26-4357

Presentation Reference, SC26-4359

Procedures Language Reference, SC25-4358
Query Reference, SC26-4349.

For access methods, refer to the appropriate access method library used in your
environment.
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. Summary of Changes

This revision incorporates the following new information:

¢ Qutbound Structured fields

Begin/End of File

L.oad Color Table

Load Programmed Symbols
Request Recovery Data
Restart

Select Color Table

Set Printer Characteristics

¢ Inbound Structured fields

Query Replies
Query Reply (Character Sets)

Query Reply (Cooperative Processing Requestor)

(
(
Query Reply (Data Chaining)
Query Reply (Data Streams)

Query Reply (DBCS-Asia)

Query Reply (Device Characteristics)

Query Reply (Settable Printer Characteristics)

Query Reply (Text Partitions)
Query Reply (Transparency)
Query Reply (Usable Area)

In addition to the above, the following functions that enable 3270 Data Stream
support for Systems Application Architecture are included:

* Query Replies

Query Reply (Character Sets)
Query Reply (Implicit Partition)
Query Repty (Null)

Query Reply (Summary)
Query Reply (Usable Area)

¢ Structured Fields

Read Partition
Erase/Reset
Outbound 3270DS.

e Basic 3270 Commands

Erase All Unprotected (EAU)
Erase/Write

Erase/Write Alternate

Read Buffer

Read Modified

Read Modified All

Write

Write Structured Field

Summary of Changes

Xix



XX

¢ Basic 3270 Orders
Start Field
Set Buffer Address
Program Tab
Insert Cursor
Repeat to Address
Erase Unprotected to Address

* 3270 Controls/Special Characters.

Changes are indicated by a vertical line to the left of the changed text.
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Chapter 1. The 3270 Data Stream: Overview and Concepts

Introduction

This chapter introduces the 3270 data stream, gives an overview of what it is and
what it does, and discusses data stream concepts. This manual describes all 3270
data stream functions that are implemented at the time of publication. However,
just because this manual describes a function does not mean that your particular
device implements that particular function. Consult your product library for the
3270 data stream functions implemented by your products.

The 3270 data stream is a formatted data stream used for transmitting data
between an application program and a terminal. The 3270 data stream supports
both display and printer functions. The SNA format is:

LH | TH | RH | 3270 Data Stream | LT

The LH, TH, RH, and LT are the link header, transmission header,
request/response header, and link trailer, respectively. See Chapter 9, “Binary
Synchronous Communications (BSC) Environment” and Chapter 10, “Non-SNA
Environment (Locally Attached Devices—3272 Version)” for non-SNA formats.
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Overview

' The 3270 data stream is based upon the presence of a mapped character buffer in

the device. There is a fixed one-to-one relationship between each character
storage location in the buffer and each character position on the display. For
example, if the display surface consists of 12 rows and 80 columns, row 1 maps to
the first 80 character storage positions in the character buffer, row 2 maps to the
second 80 character storage positions, and so on. The sequence is the same
regardless of the size of the display. (See Figure 1-1.)

0 79 0
80 , 159
160 239 1
240 319
320 399 2
400 479
480 559 *
560 639 .
640 719 .
720 799 .
800 879
880 959 959
80-Character-per-Line 960-Byte
Display Character Buffer

Figure 1-1. Mapping the Display to the Character Buffer

The data stream controls the processing and formatting of data with commands,
orders, control characters, attributes, or structured fields. The command byte
defines the function to be performed by the display.

The data stream allows the application program to divide the display surface into
several areas, one of which will be an active area. Each area is related to a
partition, and the partition that is active is the one that the operator is using to
enter data or requests.

The character buffer may contain codes for graphic characters or field attributes.
Because each storage location in the character buffer is mapped to a position on
the display screen, the field attribute takes up a character position on the display
screen. The 3270 field attribute defines a field as that field attribute position plus
the character positions up to, but not including, the next field attribute in the
character buffer. : ‘

Warning:- Installation of the Country Extended Code Page (CECP) RPQ may cause
a loss of data integrity in databases and applications. Please read the IBM 3174
Functional Description, GA23-0218.
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Data Stream Format

An application program sends data (and control instructions) to the display by
means of commands. An outbound data stream is a data stream sent from the
application program to the device, and contains:

Command | WCC | Data

OR

WSF | Structured Field | .... | Structured Field

The write control character (WCC) is used with write type commands only. (WSF in
the example above stands for Write Structured Field, a command that is explained
later in this book.)

An inbound data stream is sent from the device to the application program and
consists of an attention identifier (AID) followed by data. An inbound data stream
may also consist of an AID (X'88’) followed by structured fields.

AID | Cursor Address | Data
(2 bytes)

OR

AID
(X'88') | Structured Fields

In many cases the data is optional.

Attention Identifiers (AIDs)

An AID, which is always the first byte of an inbound data stream, describes the
action that caused the inbound data stream to be transmitted.

3270 Data Stream Commands
Commands control such things as whether the application program writes to or
reads from a display and whether the screen is erased before new data is written.
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An application program sends data (and control characters) to the display by
means of commands. The commands and data used by the application program
and display are as follows: ’

Command Data after Command Can Inciude:
Write , A WCC, orders and data
Erase/Write A WCC, orders and data
Erase/Write Alternate A WCC, orders and data

Erase All Unprotected None

Read Modified None

Read Modified All None

Read Buffer None

Write Structured Field Structured fields

In the 3270 data stream, some write commands are followed by a control character,
the write control character (WCC). The WCC is used to perform such functions as
sounding the audible alarm, formatting the printer, and restoring or enabling the
keyboard.

3270 Data Stream Orders

Orders are instructions in the 3270 data stream that provide control information.
The orders that can be sent with the write commands are:

¢ Set Buffer Address (SBA)

* Start Field (SF)

¢ Start Field Extended (SFE)

* Modify Field (MF)

* Set Attribute (SA)

s Insert Cursor (IC)

* Program Tab (PT)

* Repeat to Address (RA)

e Erase Unprotected to Address (EUA)
¢ Graphic Escape (GE).

The orders that can be included in the inbound data stream are:
¢ Set Buffer Address |
e Start Field
¢ Start Field Extended
*  Set Attribute

¢ Graphic Escape.

1-4 - IBM 3270 Information Display System Data Stream Programmer’s Reference



3270 Data Stream Attributes

Data

Attributes determine the properties of a field or of characters within a field. The
display uses three kinds of attributes: field attributes, extended field attributes,
and character attributes.

Data is the information transferred between the application program and the
display. It may be used or acted upon by either the application program or the
operator, or by both.

Structured Fields in the 3270 Data Stream

Structured fields are used to convey additional control functions and data to or
from the terminal. The Write Structured Field (WSF) command is used to transmit
structured fields outbound. There are three types of structured fields: outbound,
outbound/inbound, and inbound. The outbound and the outbound/inbound
structured fields are defined in Chapter 5, “Outbound Structured Fields.”

An AID (X‘88’) indicates inbound structured fields. The inbound structured field
functions that can be sent by the display are defined in Chapter 6, “Inbound
Structured Fields.”

Concepts

The display shows data that has been transmitted to it from an application program
or data that has been entered by the operator. The displayed data can be modified
or deleted by the operator (or by further transmissions from the application
program), and the revised data can be transmitted back to the application program
for storage or additional processing.

Data received from the application program, or data to be transmitted to the
application program, is stored in a buffer and is displayed on the screen in the
form of alphanumeric characters and symbols. The displayed data is updated
when the buffer data is modified by the operator and when new data is received
from the application program.

Unformatted and Formatted Screens

An application program can use either a formatted or an unformatted screen to
communicate with a display operator: '

* A formatted screen is organized into fields by the application program. Fields
are defined by the field or extended field attributes.

* An unformatted screen is regarded as one with a storage and display area that
the operator uses in free-form manner. There are no fields defined.

The example in Figure '1-2 on page 1-6 illustrates the versatility of formatted
fields. In this example, the solid characters represent the displayed form of
characters stored in the character buffer. The squares represent buffer locations
occupied by control characters called field attribute characters (which are actually
displayed as blanks). The dotted characters represent a field of data stored in the
buffer but defined by the program as nondisplayable that is not visible to the
operator.
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Figure 1-2. Example of Formatted Fields

Kinds of Attributes

Field Attributes

Three kinds of attributes are used in the 3270 data stream: field attributes,
extended field attributes, and character attributes. Field and extended field
attributes define the start of a field and control the characteristics of the field.
Character attributes control the characteristics of a character.

The field attribute occupies a character location in the character buffer and is
stored in such a way that it is always displayed as a blank. The extended field
attributes and character attributes do not occupy positions in the character buffer,
but are nevertheless stored and do control the characteristics of the field and
characters, respectively.

Conceptually, the extended field attributes are extensions of the field attribute, as
shown in Figure 1-3.

The field attribute is defined by the application program for the following purposes:

¢ To define the start of a field. A field consists of the field attribute and all the
data following it, up to (but not including) the next field attribute. A field can
wrap (continue) from the end of one row to the beginning of the next row within
the presentation space. A field can also wrap from the last location in the
presentation space to the first location. In any case, the field is terminated by
the next field attribute.

There is no limit to the number of fields that can be defined, other than that
imposed by the screen size.

Field Outlining >I EFA l

‘(Field Validation —————® EFA

Extended Field (Background
Attribute) I EFA CA CA CA CA CA Transparency)
: | era| ca | ca| ca CAI CAj(Co!or)

EFA CA CA CA CA l CA | (Character Set)
IEFA CA } CA [ CA CA l CA—[ (Extended Highlighting)
Character l | | I
Buffer FA Data Characters. . . .
Locations
l l I ]
CA = Character attribute

EFA
FA

I

Extended field attribute
Field attiribute

Figure 1-3. Character and Extended Field Attributes—A Conceptual View
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¢ The 3270 field attribute defines the following field characteristics:

~ Protected or Unprotected. A protected field is protected from modification
by the operator. An unprotected field is available for the operator to enter
or modify data. The unprotected definition classifies a field as an input
field. '

— Alphanumeric or Numeric. Subject to its being unprotected, an
alphanumeric field is one into which an operator enters data normally,
using the shift keys (uppercase/lowercase or numeric/alphabetic) as
required.

Fields defined as numeric will accept all uppercase symbols and numerics
from a data entry-type keyboard. On a typewriter-type keyboard, numeric
has no meaning and all entries are accepted.

— Autoskip. A field defined as protected and numeric that causes the cursor
to skip over this field.

— Nondisplay or Display/intensified Display. The selected characteristics
apply to the entire field. Nondisp/ay means that any characters entered
from the keyboard are entered into the buffer for possible subsequent
transmission to the application program but they are not displayed.
Intensified display means the intensified characters appear on the screen
brighter than the nonintensified characters. Some devices may not be able
to intensify characters on the screen and will therefore highlight in a
different manner.

— Detectable or Nondetectable. A field defined as detectabie can be detected
by the selector pen or the cursor select key, subject to the use of a
designator character.

Base color (four colors) can be produced on color displays and color printers from
current 3270 application programs by use of combinations of the field intensify and
field protection attribute bits. For more information on color, refer to IBM 3270
Information System: Color and Programmed Symbols, GA33-3056.

Extended Field Attributes
The extended field attribute provides additional field definition beyond that
provided by the field attribute. The extended field attribute defines field
characteristics such as color, character set, field validation, field outiining, and
extended highlighting. The extended field attribute is always associated with a
field attribute. (See Figure 1-3 on page 1-6) '

Character Atiributes
A character attribute is associated with an individual character to define
characteristics such as character color, character highlighting, or character set.
The extended field attributes of any single character are superseded by the
character attributes associated with it. However, characters in nondisplay fields
are never displayed. The attribute structure used for character attributes is the
same as for extended field attributes. (See Table 1-1.)

The attribute structure used for extended field attributes defines all characteristics
with attribute type-value pairs, as shown in Table 1-1. Each attribute type has
associated with it a set of atiribute values.

Attribute Pair - Attribute Type | Attribute Value
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Table

1-1 (Page 1 of 2). Attribute Pairs

Attribute Type

Attribute Value

Extended highlighting

Default—If used as a character attribute, the
default is the characteristics defined by the
extended field attribute. If used as an
extended field attribute, the default
becomes those characteristics indicated by
the Query Reply (Highlight) structured field.

Underscore—Each character or field is
underiined.

Blink—Each character or field affected is
caused to flash on and off.

Reverse Video—in each character cell
affected, the on/off illumination state every
display point is reversed. The effect is
analogous to white on black becoming
black on white.

Color

Default—If used as a character attribute, it
assumes the characteristics of the
extended field attribute. If used as an
extended field attribute, it is indicated by
the Query Reply (Color) structured field.

Multicolor—Indicates that the color is
defined by a triple-plane Programmed
Symbol set.

All others—Assigned to the color
identifications as indicated by the Query
Reply {Color) structured field.

Character set

Default—If used as a character attribute, it
assumes the characteristics of the
extended field attribute. If used as an
extended field attribute, it is the
nonloadable character set that has the LCID
of X‘00’ in the Query Reply (character sets)
structured field.

Local Character Set ID—For the loadable or
nonloadable character set.

Field validation

Mandatory Entry—A field that must be
modified by the operator before the
operator can transmit any data from the
display.

Mandatory Fill—A field that, if modified by
the operator, must be filled with characters
other than the null character before the
operator can move the cursor out of the
field or transmit any data from the display.

Trigger—A field that, if modified by the
operator, is transmitted inbound as soon as
the operator tries to move the cursor out of
the field. This allows the application
program to receive and to validate fields
one by one.
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The Cursor

Partitions

Table 1-1 (Page 2 of 2). Attribute Pairs

Attribute Type Attribute Value

Field outlining Default—No fields outlined.

Outlining—Sixteen kinds of outlining can be
defined by the combinations of the four
horizontal and vertical lines.

Transparency Default—If used as a character attribute, it
assumes the characteristics of the
extended field attribute. If used as an
extended field attribute, the default is
determined by whatever the device
supports on its inbound response to a query
reply.

Transparent—Picture elements (pels) of
character background are ignored:
underlying presentation space can be
viewed.

Opaque—Pels set as indicated. Underlying
presentation space cannot be viewed.

The cursor is a special mark that is displayed on the screen to indicate where the
next action from the keyboard will take effect (for example, where the next
character keyed in will appear on the screen).

The cursor can be moved by the operator or by instructions from the application
program.

A character entered at the keyboard is stored in the dispiay buffer (and is
displayed) at the cursor position. Then the cursor advances one position and is
ready for the next character to be entered. In order to enter a character, the cursor
must be positioned in an unprotected field. If a character already exists at the
current cursor position, then (except in insert mode) that character is overwritten
by the entered character.

If the display supports partitioning (see Chapter 2, “Partitions” for more
information on partitions), the application program can define a logical area called
a partition that may differ in both size and shape from the physical display screen.
The partition is defined by use of the Create Partition structured field. (Structured
fields are discussed in Chapter 5, “Outbound Structured Fields” and

Chapter 6, “Inbound Structured Fields.”) Once a partition has been created, data
is transmitted to and from the partition as if it were a physical screen with the
geometrical characteristics specified in the Create Partition structured field. The
mapping of the presentation space to the physical screen is transparent to the
application program.
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Explicit Partitioned and Implicit Partition States e e

The 3270 data stream supports displays in both explicit partmoned and im pllClt
partition states. The initial state of a display supporting partitions is the implicit
partition state (for example, power-on reset). Interaction with implicit partition 0 on
a display that supports partitioning is the same as on a display that does not
support partitioning.

The application program can replace the implicitly created partition by explicitly
creating one or more partmons of its own, thereby placmg the display in explicit

. partitioned state.

The display may be returned to implicit partition state from explicit partitioned
state by sending an Erase/Write or Erase/Write Alternate command with bit 1 of the
WCC set equal to 1.

Read Functions for a Partition

1-10

The transmission of data from a partition can be initiated either by the application
program or by the dispiay operator the same as for a nonpartitioned display
surface. The dlsplay operator, however, can initiate a transmission only from an
active partition. The application program can initiate a transmission from any
partition by using the Read Partition structured field. '

The Read Partition structured field provides the same read functions for partitions
as the read commands do for nonpartitioned screens, for example, Read Modified
and Read Buffer.
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Chapter 2. Partitions

Introduction

Partitioning allows the application program to define a presentation space that may
be different in both size and shape from the physical display screen. Multiple
partitions can be defined for the display that wili allow the display screen to be
divided into several rectangular areas called viewports, where data from multiple
partitions may be displayed on the same physical display screen. The viewport is
the area used to display and enter data for its partition. (See Figure 2-1on

page 2-2.)

The application program can organize a partition as either formatted or
unformatted. ‘

Each partition has a unique partition identifier (PID) assigned at creation time. The
PID identifies the partition so that the application program can send data to, or
receive data from, individual partitions.

Similarly, the operator can enter, delete, or modify data in any selected partition
(except in protected fields) by positioning the cursor appropriately within the
partition’s viewport.

If the application program does not define any partitions, the device assumes a
single partition of default size with the PID equal to 0. This is referred to as the
implicit partition.

Character Buffer and Concept of Presentation Space

The amount of storage in the character buffer that is used by the partition is
defined by the application program. Data in this buffer may be interacted with by
the application program and by the operator. The character buffer provides
storage for characters that may be displayed on the display screen. This character
buffer is simply addressable storage that contains as many locations as there are
character positions in the partition. Each buffer location contains one character
and is separately addressable.
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Viewports for
Other
Partitions

Viewport

Screen on Screen

Figure 2-1. Presentation Space and Viewport (without Scrolling)

Conceptually, however, a partition can be regarded as a two-dimensionatl
presentation space whose size is defined in terms of its depth H (number of rows)
and its width W (number of columns). Thus, the character buffer associated with
this partition is defined to be WxH bytes. The addresses of the character buffer
locations range from 0 to (W x H) -1.

Presentation Spaces, Windows, and Viewports

A partition has associated with it a conceptual two-dimensional surface, called the
presentation space. Data may be thought of as being presented on this
two-dimensional surface, although the surface does not exist physically as such on
the device. (See Figure 2-2 on page 2-3.) A window on the presentation space
identifies that part of the presentation space available for viewing on the display
surface.
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Figure 2-2. The Presentation Plane—A Conceptual View

The viewport is that area on the display surface where the terminal operator sees
the area of the presentation space bounded by the window. Each viewport is
related to a window so that the area of the presentation space within the window
appears on the screen within the viewport. The combination of the viewport and
associated presentation space is a partition. (See Figure 2-2.)

For processing 3270 data streams, a coordinate system must be defined on the
presentation space. Rather than formatting data on the presentation space in
row/column coordinates, 3270 compatibility requires lineal addressing of the
presentation space (the character buffer) by use of the 3270 Set Buffer Address
order. (Orders are discussed in Chapter 4, “3270 Data Stream Orders and
Attributes.”) :

Relationship Between Presentation Space and Viewport
When the display function scrolling is not implemented, a partition’s presentation
space