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This kook is for those who need to know
what is involved in prcgramming the IBM
3270 Information Display Systen.

This rook is for those programmers who plan
and code the panels seen on 3270 displays.
It should be used in ccnjuncticn with the

Ccmponent Descripticn, GA27-2749.

For those programmers who write the access
method macro instructicns or other I/0
instructions, this manual is to be used in
conjunction with the appropriate access
method or IBM Program Froduct pulklications.

How This Fook Is Organized

This manual is divided into six chapters:

Chapter 1, The 327C Data Stream and
Extensions to It, intrcduces and
explains the 3270 data stream. It
shows examples of the 3270 data strean
and the 3270 extended data stream. It
discusses the enhancements to the data
stream, such as Cclor, Extended
Highlighting, and Programmed Symbol
sets.

Chapter 2, Screen Lesign, introduces
important 3270 ccncepts. It shows an
example of what a 3270 display message
might look like, what ccding elements
are required to write this message in
your program, and how terminal
cperator input might ke handled.

Chapter 3, Screen Management, suggests
macro definiticns and frogramming
routines that might Le written to
encode and decode messages to and from
the display.

Chapter 4, BTAM Suppocrt, suggests
including I/0 operations (reading,
writing, error recovery) in a mcdule
separate from message fcrmatting. It
contains descriptions and flowcharts
to aid in writing error recovery
routines for use with ETAM. It
discusses sense/status analysis.

Chapter 5, TCAM Support, suggests
handling messages by means of two
modules for the user's application

program. It describes the TCAM macro
instructions that affect the 3270. It
suggests how to handle remote
printers.

Chapter 6, VTAM Support, summarizes
the VTAM information for the 3270. It
describes using VTAM with SNA and
non-SNA 3270s. It suggests guidelines
for making ncn-SNA and SNA 3270s
compatible in the same network.

To understand how the terminal operator
sees the 3270:

Crerator's Guide for IEM 3270

Information Display System, GA27-2742
IEM 3270 Information Display System

Protlem Letermination Guide, GA27-2750

A Guide to Using the Test Reguest

Feature on IBM 3270 Information

Display Systems, GA27-2774
Operator's Guide for the IBM 3270
Information Lisplay System Katakana
Feature, GA18-1016

IBM 3270 Information Display System:
IENM 3279 Coleor Display Station

As a reference on how the 3270 (including
the printers) works:

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

IENM 3270 Infcrmation Display System:
Compcnent Description, GA27-2749

IBM 3270 Information Display System:
Katakana Feature Compcnent

Suggested prcgramming tcols:

A green rooklet: IBM 3270 Information
Display System Reference Summary,
GX20-1878

Panel layout sheets: IBM
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If you are using BTAM:

GC27-6977 (applicakle tc DOS Release
26 only)

DOS Version 4 BIAK, GCZ7-6978

ting System Basic

IBY System/36C Crer
ns Access Method,

2 I

GC3C-2C04

PIAM Extended Support (EIAM-ES),
SC38-0293

DOS/VS BIAN, GC27-6989

CS/¥S BTAM, GC27-6980

If you are using TCAM:
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GC30-2034

If you are using VIAM, cr ACF/VTAM:

iv

VIAM System Programmer's Guide
(LOS/VS, GC27-6957; 0S,/VS1, GC27-6996)

05/7S2 S
VTaY, oC

rogramming Library:

ACF/VTAM System Programmer's Guide
(refer to Concepts and Planning for
the aprropriate form number)

ACF/VTAM Macro lLanquage Reference,

5C38-0261

Macro Language Guide,
6

ACE/NIANM
5

5C38-02

ACF/VTAM General Information Concepts,
GC27-0463

ACF/¥TAM Programming, SC27-0449

ACF/VTAM Installation (LOS/VSE),
46

Information: Introduction, GC27-0438
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INIRCDUCTION

This chapter introduces the 3270 data stream and the extensions that
have Leen made to this data stream. These extensions, which include
Color, Extended Highlighting (reverse video, blink, and underscore), and
Programmed Symbols (user-defined symbol sets), enhance the fpresentation
of data at the 3270 device. Chapters 2 and 3 explain how to lay out and
ccde a panel for display.

For you to use whatever you have created for display and/or printing,
ycur information must ke communicated to a 3270 device or control unit.
This information is ccmmunicated to the 3270 device by use of the 3270
data stream, which is made up of structured fields, or commands, control
characters, orders, attributes, and/or data.

Structured fields provide another format for sending informaticn to a
display or printer by use of the extended 3270 data stream. (Structured
fields are discussed later in this chapter.)

Commands control such things as whether you write to or read from a
display and whether the screen is erased kefore new data is written.

Control characters are used with certain commands to perfcrm such
functions as sounding the audible alarm, formatting the printer, and
restoring or enakling the keyboard.

Crders are instructions written to the 3270 to tell the display unit how
to format your panel.

Attributes determine the characteristics of the fields and/cr characters
within a field.

Data is the informaticn ycu are displaying or printing.

TEEX 3270 DATA STIREAM

The 3270 data stream is a formatted data stream consisting of a command
and, for write type ccmmands, of a write control character (WCC)
followed by orders, attributes, and/or character data. The 3270 command
byte defines the functicon tc ke performed on the character ruffer.
Functions that may ke specified include:

. WRITE to the character truffer
. ERASE and then WRITE to the character buffer

o ERASE WRITE/ALTERNATE to the character tuffer and change the effect
of the buffer size

. READ the full character tuffer



o READ only the modified data from the character Lbuffer
. ERASE ALL the unprctected data from the character buffer

The 3270 data stream is based upon the presence of a mapped character
tuffer in the device. There is a fixed one-to-one relaticnship between
each character storage location in the buffer and each character
position on the display. Fcr instance, ccnsider a display (Figure 1-1)
for which the display screen is composed of 12 rows of 80 columns each.
Row 1 maps to the first 80 character storage positions in the character
tuffer, row 2 maps to the second 80 character storage positicns, and so
on. This sequence is the same whether the disrlay size is 12 rows of 80
cclumns or up to 27 rows of 132 columns. When the ERASE/WRITE ccmmand
is transmitted to the device, the character buffer is first cleared to
nulls (X'00') and subsegquent text is written into the character Luffer
sequentially.

The character buffer may contain codes for graphic characters or field
attribute bytes, as shcwn in Figure 1-2. Since each stcrage location in
the character buffer is mapped to a screen position on the display,
field attribute bytes take ug a character pcsition on the display. The
3270 field attribute defines a field as the suksequent field attritkute
byte position plus the character positions ur to, but not including, the
next field attribute Lyte in the character Luffer.

In the 3270 data stream, the field attribute appears as a valid graphic
character (between X'4C' and X'FE') in the data stream. 1In the 3270
data stream, following a write type command, there is a Write Control
Character (WCC). The ®CC, like the field attribute, may alsc be a valid
graghic character. The coding and functicns are defired in Figure 2-26
(Chapter 2). The data to ke written to the character tuffer follous the
WCC. The character data may be intermixed with the control codes cr
crders to provide formatting functions in the character tuffer. For a
description and definition cf the commands and orders, refer to the IBH
3270 Information Display System: Component Description, GA27-2749.

HCW FIELDS ARE DEFINEL

With this introduction to the 3270 data stream, consider the examfple
shown in Figure 1-3. 1In this example, first, the character buffer is
erased by the ERASE/WRITE command; then, the WCC is prccessed; finally,
the orders, attributes, and data are interpreted in sequential order.

The first order in the data stream is generally a Set Buffer Address
(SEA) order. This order includes two address bytes and determines the
Ecsition in the character tuffer where the data or attriktute Lbytes will
ke stored. The address bytes are generally followed by a Start Field
(SF) order and a field attritute. The field attrikute is stored at the
cuffer location specified in the SBA order.

Each data field is established by writing a field attritute as the first
Fosition of the field. The rlacement of attribute bytes defines the
field lengths, and the content of the attritute byte defines the other
field characteristics. All the characters in a field, except the
attribute byte itself, assume identical characteristics Lased on the
specifications within the attribute byte.

Field attributes can te modified or removed ty a 3270 program, and
changing the content cf the field attribute alters the characteristics
cf the field.
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Figure 1-2. Mapping of Attribute and Graphic Characters to the Display Screen
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WRITE eoe

Data Stream

Figure 1-3. A Sample 3270 Data Stream

Fcllcwing the field attribute, the character string "NAME" is stored in
sequential character locations in the buffer. The next SBA ocorder sets
the current buffer address tc a new locaticn, and the process continues
until the entire data stream has been interpreted.

EASE COLOR

To facilitate entry into the use of color, Lase color produces color
displays from existing 3270 application prcgrams with little or no
reprcgramming. Fields can te displayed in red, tlue, green, or white.
Field color is determined bty the four combinations of the field
Frctection and intensity attributes.

Fase color allows all rrograms that have been written for 3270 display
stations and printers to execute in color on the equivalent 3279 cr 3287
Model 1C or 2C, prcovided these programs use the field attributes of
frotection and intensity. Color will ke produced as fcllowus:

Resulting Cclor 3279

Fesulting Color Switch in Switch in
Prctection Intensity 3287 1C and 2C  Color Mode Mcnochrome Mode
Frotected Intensified Elack or green! White White
Unprotected Intensified Red Red White
Protected Normal Elue Blue Green
Ungrotected ¥ormal Green or blackl Green Green

1Depending on the Base Coclor Specify feature ordered with the printer

teen defined), the 3279 will disglay all characters in green; the 3287
Mcdels 1C and 2C will print in black.

In Base Color mode, the protected and unprotected field attributes still
determine whether the input data format is fixed or variakle; cclor is
only a secondary effect of the attribute characteristics. Ccnsequently,
Frogramming in these cclors may ke restricted ty the way in which the
logic of an aprplicaticn program needs to use the protectiocn and
intensify attributes.



Fecause the field attributes govern base cclor, the colors apply only to
whole fields. It is not possible with this system to give different
colors to separate characters within a field or to use coclcr in
unformatted layouts.

EXIENSIONS I0 THE 3270 DAIA SIREAM

=

Extensions to the 3270 data stream have been made to enhance the
Fresentation of data at the device. These enhancements provide the
capalbkility for expressing the Extended Color, Programmed Symkol set,
and/or Extended Highlighting of the data tc be displayed or printed at
any terminal capable of interpreting these extensions tc the 3270 data
stream. To accomplish this, three new orders and one command have been
defined to provide new functions in a device-independent manner, and the
attribute concept has keen expanded.

ATIRIBUTES

Remember that the 3270 field attribute is encoded to appear as a graphic
character in the data stream and takes up a character rosition in the
character buffer and cn the screen. For the extended 3270 data stream
functions, the concept of an attribute is different. The attritkute has
to be general in that it can apply to a character as well as to a field.

The attribute structure used in the extended 3270 data stream defines
all attributes as an attribute type followed by an attribute value, in
much the same way that an attribute is expressed in the English
language; for example, "The COLOR of this car is BLUE."™ Each attribute
tyre has an assigned 1-kyte code. Most attritute types may te applied
equally well to a character cr to a field. For the extended 3270 data
stream, each attribute type has associated with it a set of valid
attribute values:

Attribute Type Attribute Value

Color Red, blue, yellow, turquoise, green,
Fink, white

Extended Highlighting Blink, reverse video, and underscore

Programmed Symbol set Nonloadable character set or Loadable
Programmed Symkol set (see Programmed
Symbol sets)

3270 Field Attributes

There are three trasic fcrms cf attributes for extended attritkute
terminals. The first was defined under the heading "3270 Lata Stream"
for normal 3270 field definition. This attritute deéefines the Leginning
of a field as descriked in tke 3270 data stream and asscciates the
following attributes with the field:

. Protected/unprctected fields

. Alphameric/numeric fields



o Cisplay/nondisplay fields

e Intensity of fields (When high intensity is used on 3279 Color
Lisplays, the character cr field is displayed in white.)

e Selector-pen-detectable fields

. Tab stop positions (unprotected fields)
(See Figure 2-23 fcr hexadecimal values.) Each of these field
attributes occupies a character position in the character Lbuffer,

and, during a display or printout, its character location appears as
a space.

Extended Field Attrilktutes

The second form of attribute is the extended field attrikute. This
attribute provides additional field attribute definition beyond that
provided by the 3270 field attribute. It defines field characteristics
such as field color, field highlighting (blink, reverse video, or
underscore), and Programmed Symbol set of the field.

Extended field attributes are aivays associated with a field attribute.
An extended field attribute does not occupy a position in the character
tuffer and does not display cr print.

Character Attributes: The third form of attribute for extended attritute
terminals provides definiticn of character attrikutes. These attritbutes
are associated with individual characters tc define characteristics such
as Programmed Symbol set, character color, and character highlighting.

The field attributes of any single character are superseded by the
character attributes associated with it. A character attritute does not
occupy a position in the character buffer and does not display or print.

Start Field Extended (SFE) Order (X'29'): The first of the new data
stream orders defined to deal with the extended field and character
attributes, as well as the 3270 field attributes, is the Start Field

Extended (SFE) order. Its syntax is:

Ll ) Bl Ll LB 1 T 1
|SFE- |n|First attribute|First attribute| ..... |nth attribute|nth attribute|
NX29') | type | value | | type | value |
i [

N . A A ]

In the data stream, the byte count following the SFE order code
indicates the number of "attribute type and attribute value" pairs that
follow; the specified number follows the count. The use of this order
is illustrated in Figure 1-4. Note that only the required attributes
need to be specified. The unspecified attributes in the current tuffer
are set to nulls, and the current buffer address is incremented by 1.
In this example all the unprotected fields are defined as underscored.
Thus, the fields that the ofperator can enter will stand out from the
rest of the fields on the panel. If an invalid attritute type or value
is specified, processing of the outbound data stream stcps, and an error
code is returned.



<> NAME: &> <

< STREEf ADDRESS: <> <>
< aTy: O, <>

O STATEDS. O 2> <>

WRITE Field
Attr

ERASE/ | wee | sBA | Addr | Addr| sF| Prot | NAME: | sBA | Adar | Addr | sFE | 2 | 3270 Unprot-z

High- { Under-] SBA | Addr| Addr| SF | Prot
light |score eeoo

Figure 1-4. Using the Start Field Extended Order

crder, is identical with the Start Field Extended order:

MF n First First nth nth
X‘2C! Attribute | Attribute Y X ) Attribute | Attribute
Type Value Type Value

The Modify Field order allows specified field and extended field
attritutes to be modified without having to respecify all the attributes
of the field. See Figure 1-5, where the application program wishes to
highlight the zipccde field by changing its highlight attribute to
reverse video. This is done with the Modify Field order without having
to respecify the entire string of attributes fpreviously associated with
the field. The values of the attribute types that are selected in the
order are changed to the new values specified, and the current buffer
address is incremented by 1. The values of the attribute types not
selected in the order remain unchanged.

< NAME: > John Smith <>
<> STREET ADDRESS: <> 123 South Main Street <
<> CITY:>  Kingston <

O STATERD  NY. <>z [z <O

WRITE | wec | sBA | Addr| Addr | MF] 1 | High | Reverse

Nem— o —
Field Attribute Location

Note: [ .indicates reverse video.

Figure 1-5. Using the Modify Field Order



If the current buffer address is not a field attribute when a Modify
Field order is processed, an error occurs and an error code is
returned. If an invalid attribute type or value is specified,
Frocessing of the outbound data stream stops, and an error code is
returned.

Set Attribute (SA) Order (X'28'): The Set Attribute order rrovides the
akility to associate attributes with individual characters or strings of
characters rather than with fields. The syntax of the Set Attribute

crder is:

¥ L L 1

| SA jAttribute type|Attrikute Valuej

1X728"| | |
A

L i J

Fcr this order, only a single attribute "™type and value" pair follows
the order.

Every data character that fcllows a Set Attribute order in the outbound
data stream is stored in the buffer with an associated character
attribute having the tyre and value specified in the order. The
specified attribute is associated with all subsequent data characters in
the cutbund data stream (even when they are directed to ncnsequential
addresses) until either (1) another write-type command is transmitted,
(2) a new Set Attribute order changes the attribute, (3) the Clear key

is depressed, or (4) the device is powered off.

The character attribute value determines how each associated data
character is displayed (for example, in reverse video). 1If a character
attribute value is X'00', then the highlighting attributes applied to
the associated character are specified by the extended field attritute.

If an invalid attribute type or value is specified, processing of the
cutbound data stream stops, and an error ccde is returned.

In the example in Figure 1-6, the initial SA order indicates that all
the characters following in the data stream are to be displayed with the
reverse video attribute. Thus, the input data, John Smith, etc., which
follows in the data stream will be displayed in reverse video characters
independently of the highlight specified in the extended field attritute
of the fields in which the characters are stored.

<> STREET ADDRESS: <> [123 South Main Street | >
< v &S (Kingsor] >
S STATE S [EY] <> 21p: &S 72801 <>

WRITE ] WCC l SAI High IReverse l SBA I Addr IAddr l John Smith l SBA lAddr I Addr"?

(123South Main Street | SBA | Addr | Addr | Kingston | SBA | Addr | Addr | N.Y.| SBA | Addr Addr 12401

Figure 1-6. Using the Set Attribute Order
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The model for attribute processing is shown in Figure 1-7. For each
character position in the character buffer, there is an associated
Fosition in the Extended Attribute Buffer (EAB). Where the character in
the character buffer is a field attribute, the associated fposition in
the EAB is interpreted ty the hardware as an extended field attrilkute.
Where it is a graphic character, the associated position in the EAEB is
interpreted as a character attrikute. The extended attrikutes do not
occupy a position in the character buffer, but instead are in a related
Fcsition in an EAE (Figure 1-7).

Now, if we were to use an extended field attribute, such as underscore,
then the relation between character and extended field attrikutes would
ke that shown in Figure 1-8. Remember that the position in the EAE
asscciated with a field attribute character is interpreted as an
extended field attrikute, and those positicns associated with the
graphic characters are interrreted as character attritutes.

When the character attributes associated with characters in a field are
nct explicitly defined (NULL), the characters are displayed with the
attributes specified fcr the field. As seen in Figure 1-9, when the
character attributes are non-null, the characters are displayed with the
attributes specified fcr the character, overriding the field attribute
specification.

P30 S-F B et

defined for the Set Attribute, Start Field Extended, and Mcdify Field
crders. All other attribute types and values are rejected.

Iype Code Iype
X'qo0° Character Attribute Reset (used only with SA order)
vy Extended Highlighting
xey2 Colcr
X'43? Programmed Symbols (PS)
X'co 327C Field Attribute (not used with SA order)
< aso o[ awr [ =, Exendes
1l a ~ Attribute
21 B = "W\ Character
sl e < T Lw Attributes
° e~
° o ® ®
Display ® i ® :

Character
Buffer Extended

Attribute
Buffer

Figure 1-7. Model for Character and Extended Field Attributes



<> aAsc of Awr | Extended
- Underscore == Field
10 A Attribute
Nuli ~J
2|8 = ~~a,
Null  —f—t i"“’,‘:"e'
-
3 c — /' ttributes
Nuli
[ [ D
® ® [ J [ ]
Display o e © L]
[ [ ] °
.n ~
Buffer Extended

Attribute
Buffer

Figure 1-8. Relationship of Character and Extended Field Attributes

<> asclpg o Aar | Extended
4 -Underscore 9= Field
11A N Attribute
218 '\ | N ’
3§ C \
\ | Nl
alp N TN
5] e \\ ) \ Character
\ Null == Astributes
° o
° .\ \ Rfav //'
° o\ y Vid
n \ Rev
Vid
Character\
Buffer \: :
> °
EAB

Figure 1-9. Character Attribute Override

Attribute Values: The attrikute values for the above attrikute types are
defined below excert for those for type X'C0', which remain as defined
in the 3270 data stream. Any character defined with a character
attribute value of X'C0' will assume the characteristics defined Lty the
extended field attrikute.

e Character attributes
X'00' - (Sets all character attributes specifiable in the
SA order to their default value if type equals
X'00', This attribute type/value pair (X'00°
X'00') ccde may only appear in the SA order.)
e Color

X'00' - The coclor will ke green on a 3279 and black on a 3287.
X'F1' - Blue

10-



X'F2' - Red

X'F3' - Pink

X'F4' - Green

X'F5' - Turqucise

I'F6' - Yellow

X*F7' - White for 3279, black for 3287

e Extended Highlighting

X*'00' - It will assume the characteristics of the defined fleld
attribute.

X'F1' - Blink

X'F2' - Reverse Video

X'F4' - Underscore

e Programmed Symbol set

X'00' - The nonlcadable character set shipped with the device
is used.
X'40'-X'EF' - Coded Graphic Character Set Local ID (CGLI) for loadable
Programmed Symrol sets
X*'F1' - APL/Text character set (nonlcadable symbol set, only for
SA order)

STRUCTUREL FIELDS

As pointed out earlier, the 3270 data stream is a formatted data stream.
To provide additional contrcls and transmit various data types other
than character, it was necessary to define a mnew data structure in the
data stream. This is termed "structured fields."®

In the 3270 data stream, structured fields are introduced with a new
ccmmand, the Write Structured Field (WSF) command. This new command
dces not contain explicit control information as the other 3270 commands
do. It simply means, "Here is data in a structured field format."

Fcllowing the WSF command, all data in the transmission must be in
structured field format. A structured field tramnsmissicn has the form
shown in Figure 1-10.

The structured field syntax permits variable-length data and contrels to
be encoded in such a way that a device that is processing the data
stream sequentially can deccmpose a sequence of fields intc its
ccmponent fields without having to scan every kyte. Fach structured.
field contains a 2-byte-lemgth field. This indicates the length of the
field (including the length kytes), in effect, pointing to the next ,
structured field in the transmission. ©Next follows a 1-byte t!PQ ilela,
and then parameters ands/or data in the format defined ky the tyfe code.
If the value specified in the length field is zero, this structured
field is treated as the last structured field in the transmission. The
type field in the structured field identifies the purpose cf the field.

Write Structured Structured Field Structured Field Structured Field
) [ N X J
Field Command 1 2 n

P
-~ \\

Length Type | Parameters and/or Data

Figure 1-10. Structured Fields
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The types of structured fields are as follows:

Structured Field Type Code

- - - S G - - o 0 G e ————

Outbound Function

Load Programmed Symbols (Load PSs) X'06°
Read Partition Query x'01°
Set Refply Mode X'09°

Inbound Function

Query Reply X'81°
Under Query Reply, the following
structured fields are used:

Usable Area Xx'81"
Symbol Sets x'85"
Color X'86"
Highlighting X 87
Reply Mode x'88¢"

The structured field, Load Frogrammed Symbols, is used to 1lcad the
Frogramnmed Symbol sets into the buffers. This command and query will be
discussed here. For a description of the other types of structured
fields, refer to the IEF 3270 Information Lisplay System: Compgcnent
Lescription, GA27-2749.

Lload Programmed Symbol Set (Load PS) X'06': The Load Programmed Symtol
set is one type of structured field defined as an outkcund control
fuaction. It is used to load character definition data into the device.
A lcadable character set contains 190 contiguous addressatkle character
slots, which are associated with data stream code points X'41' through
I'FE'. The slot associated with X'40' can ke addressed, kut cannot ke
loaded and contains a space. This structured field causes characters
and/or symbols to ke lcaded into contiguous addressatle slcts. If no
data is transmitted with this structured field, the operation is
executed as specified in the parameters (see Figure 1-11) and nc data is
loaded. This means that characteristics of the symbol set may be
changed without altering the contents of the symbol set.

As an example of structured field usage, ccnsider the loading of
Programmed Symbol (PS) sets. The PS attribute operates as shown in
Figure 1-12. The disrlay lcoks at the PS attribute for each character
as it prepares to display it. If the character set specified for the
character is the ncnloadable character set (PS0), the dct pattern for
the character is extracted from a nonloadable character set installed in
the device. If the character set specified is a loadable Frogrammed
Symbol set, the display extracts the dot patterns for the character or
symbol from a user-defined symbol set (PSF here). The Frogrammed Symbol
set is specified by the PS attrikute. The EBCLIC character code defines
which character in the PS is to be displayed. To follow the example
further, the format for the WSF to load a ES set is given in Figure
1-11. This command is then used to create the box "A" in ESF in Figure
1-12.

12



Byte Bit Content Meaning

0-1 Length Length of structured field.
2 X'06’ Load PS.
0 Basic/Extended Basic or extended form.
b’0* Basic form.
b1 Extended form.
1 Clear Clear PS storage.
b'0’ Do not clear PS storage.
b'1’ Clear the PS (plane) specified before loading the
character data in this structured field.
2 Skip Skip suppress.
b'0* Suppression off.
b’1’ Suppression on.
3-7 Type PS data format type.
b0’
4-7 Display unique type:
X1 (Type 1) 18-byte form: the first 2 bytes contain

a 16-bit vertical slice; the following 16
bytes contain 8-bit horizontal slices.

X2 (Type 2) Type 1 compressed.

Printer unique type:

X5’ (Type 5) Column loading (from left to right).
X6 (Type 6) Type 5 compressed.
4 CGLI (alias) Coded Graphic Character Set Local I1D:

X'40’ through X‘EF*
X‘FF’ indicates that the storage

associated with this CGLI is free.

5 CHAR Beginning EBCDIC Code Point (X‘41' through
X'FE’) inclusive
6 Storage PS set storage number (X'02 through X'07‘)

Figure 1-11 (Part 1 of 2). Format of the WSF for Load PS



Bytes 7 through 12 are parameters for the extended form.

Byte Bit Content Meaning L
7 p-length Length of parameters for the extended
form. This includes the length parameter
itself. The parameters defined below may
be progressively included by specifying the
appro:;riate length. Omitted parameters are
equated to X‘00' per missing byte. Action
is the same as receiving a byte containing
X'00".
8 0 APA All points available.
b0’ All points available.
b'1’ Not all pointé available.
1 cB
b0’ CGLI compare
b'1’ No CGLI compare
2 oB
b'0’ PS set is keyboard-selectable.
b1’ PS set is not keyboard-selectable.
37 Reserved Must be set to zeros. -
9 LW Number of X-units in block matrix.
10 LH Number of Y-units in block matrix.
11 X'00’ One-byte codes.
12 0-4 Reserved Must be zeros.
5—~7 Color Color planes.
b’000’ Single or all planes
b'001’ Blue
b‘010’ Red
b100° Green

This is the end of

the parameters for the extended form.

M—-N

Data

PS character block matrix definitions.

Figure 1-11 (Part 2 of 2). Format of the WSF for Load PS

The description of the Lyte function of Figure 1-11 is as follows:

Bytes 0 and 1

Byte 2

Eyte 3

14

Give the length of the structured field.
Gives the function to be ferfcrmed.
Bit C indicates whether byte 7 is included.

Bit 1 - When bit 1 is set to 1, the entire PS storage
selected for loading is cleared of any previous
character data. This can ke done Ly overwriting with
character data or nulls. If the bit is set to 0, the
selected PS storage is not cleared; thus, characters can
be added to an existing character set. For a
triple-rlane set, only the plane(s) indicated in Lkyte 12
is cleared.
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Field
Attributes
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Character
Attributes

Display \ vm—
Extended

Attribute
Buffer
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Non-loadable Programmed Symbol’

Character . Set 'F’ Storage (PSF) [oNoXoXoXoXoXoXoXo)
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Figure 1-12. Programmed Symbol Sets
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Eyte 4

Eyte 5

Byte 6

Eyte 7

Byte 8

Eyte 9

Byte 10

16

Bit 2 controls the vertical positioning of a row of
characters. The next row is rositioned vertically
adjacent to the current row if the current row contains
a character from the PS set having SKIF SUEEFRESS on. If
SKIP SUEPBRESS is off, the row positioning is unaffected
by the occurrence of a character from this ES storage.

Bits 3-7 specify the type of PS format. Fcr type 1 cr
2, the same data stream format is present for both the
9x12 and 9x16 block matrix. The data stream always
defines a full 9x16 matrix. When a device uses the 9x12
only, the last four bits of decoded data of the second
byte and the last four bytes of the deccded data for
each block matrix are not displayed. For types 5 or 6,
the deccded 10 bytes are lcaded in the character matrix,
starting frcm the left side of the character matrix.

A CGLI of X'FF' indicates that this PS stcrage is free.
A FS set of X'FF' cannot be selected Lky the operator.

The value CHAR indicates the first slot in this storage
to be loaded. CHAR must ke in the range X'41' through
X'FE'.

The stcrage number indicates the physical storage ta be
loaded. Each storage number is related to an attribute
selection key defined for ES. These relations are
storage numkers 02 through 07, which equate to attribute
selectiocn keys PSA through ESF, respectively.

Indicates the parameters specified. If byte 7 is
included, it must not contain the value X'C0' or a value
greater thamn X'06°'.

Bit 0 - When set to 1, implies that fewer than all
points may ke displayed or printed to allow a
performance gain for a specific device.

Bit 1 - When the CB bit is set to 0 and a local copy is
initiated, the CGLI of this symkol set is compared with
symbol set CGLI in the printer to determine whether
there is a match. If the CGLIs match, the copy is
performed using the correspcnding CGLI in the printer.
If the CGLIs do not match, characters from the Ltase
character set of the printer are used. When the CB is
set to 1, there is no compare and the characters are
printed from the base character set of the printer.

Bit 2 - When set to 1, it signifies that this PS is
intended for outrut only. The PS attribute select key
normally associated with the storage containing this
character set cannot be selected by the oferator.

Bits 3-7 must be set to zero.
Must ke set to ten for printers and nine for displays.
Must be eight for printers and sixteen for displays.

(If bytes 9 and 10 are not sgecified or are set to zero,
a device default block matrix size of 10x8 for printers
and 9x16 for displays is used to determine the dot
matrix size of characters in the load PS data. The
origin cf each block matrix is chosen as the upper-left
corner.)



Byte 11 Cnly 1-kyte addressing is used; must ke X'00°'.

Eyte 12 For multiple-plane PS, if color (bits 5-7) is specified
with a value b'000', then, for each code pcint, the
character definition is loaded into each plane of the
PS.

For a multiple-plane PS, if color is specified with one
cf the other values, then the PS data is lcaded into the
specified PS plane.

Bytes M-N These Lytes contain the block matrix definition of the
data tc ke lcaded.

Lefining a Character

To define a character, the kyte value for the block matrix must be put
into the data stream Lty use of bytes M~-N of the structured field. A
10x8 block matrix is ccmposed of 80 dots and a 9x16 block matrix has 144
dots. By slicing the tlock matrix into Lytes, 8 dots tc a tyte,
characters or symbcls can be formed. If each dot is equal toc a bit,
then turning it on (1) allows this dot to display or print, as the case
may be. By ccnsidering the slices as bit strings, turning each dot on
cr cff gives a hex representation which determines what is printed or
displayed. Ccnsider the examgle of box "A"™ in Figure 1-12. Figure 1-13
shcws the slicing of the block matrix and its tit string hexadecimal
rerresentaticn for a display 9x16 block matrix. Figure 1-14 shows the
same for a 10x8 printer block matrix. Figqgures 1-15 and 1-16 give the
structured field representaticn for Figures 1-13 and 1-14, respectively.

Erogrammed Symtol Sets: All 3270 display stations and printers have a
nonlcadakle character set instalied in the device. A seccnd nonloadable
set is present if {he machine has the APL/Text capability. Application
Frcgrams use the characters or symbols in these sets as they are; they
cannot alter or add to them.

Cn the 3278 and 3279 disrlay stations, each character is represented by
a patterr of dots selected frcm a block matrix. The 3278 Models 2 and 3
have matrixes of 9 dots horizontally by 16 dots vertically, while the
3278 Model 4 and all 3279 mcdels have matrixes of 9 dots hcrizontally by
12 dcts vertically. Cn the 3287 printers, each character is represented
ty a pattern of dots selected from a block matrix of 10 dots
hcrizontally ty 8 dots vertically. Characters are normally represented
ky predefined patterns accessed by character ccdes in the data strean
that is sent to the terminal.

Along with the nonloadakle character sets fcund in the 3270, the
extended 3270 data stream allows for the storage and accessing c¢<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>