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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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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.



. Extended
Field
Attributes

<>A R

Character
Attributes

Display \ vm—
Extended

Attribute
Buffer

0 1 2
)
ol V1 1 &
)

cl 1Al |

ol | | |

Non-loadable Programmed Symbol’

Character . Set 'F’ Storage (PSF) [oNoXoXoXoXoXoXoXo)

Set Storage (PSO) © * e e 0o 00 0
© o o 0 0 o o o ®
@ ® o @ o o o o @
@ L] L] . L] * L] L] @
© ¢ o sc 00 e®
@ ® & o o o o o @
[ONCNONONONONoNOXO]
@ ® o o o o o o @
@ ¢ o 00 00 o @
© ¢ ¢ 00 0o e o ®
[C I N SN O)
© ¢ ¢ o0 ¢ o «®
© ¢ o 00 00 o0
© s ¢ s s oo y@
© ¢ o 0o 6 0 0 o ®

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¢f up to
six Programmed Symkol sets, referred tc as PSA through PSF. These
Frcgrammed Symbols sets are user-defined symkols and can te altered
whenever required. Each Prcgrammed Symbol set can have a maximum of 190
graghic symbols. They are lcaded and accessed under program control and
may ke used by the display cperator. The user may use the full block
matrix to design a character or symbol, allowing for a high degree of
flexibility in the chcice of grarhic symbcls, which can be used for the
display and/or printiny of diagrams, curves, Lkar graphs, and special
fonts, such as bold face and mathematical symbols, in addition to other
special symbols.
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1. 11111111 = X'FF'
2. 1111111 = X'FF’
3. 11111111 = X'FF’
4. 00000001 = X'01".
5. 00000001 = X'01"
6. 00000001 = X'01" 1. 00000000 = X'00""
7. 00000001 = X*01' 2. 11111111 = X'FF’
8. 00000001 = X'01' 3. 10001000 = X'88’
9. 00000001 = X'07’ 4. 10001000 = X'88'
10. 11111111 = X'FF’ 5. 10001000 = X'88’
11. 0000000t = X'01" 6. 10001000 = X'88'
12. 00000001 = X‘'01’ 7. 10001000 = X'88"
13. 00000001 = X'01’ 8. 10001000 = X'88'
14. 00000001 = X‘01" 9. 11111111 = X'FF’
15. 00000001 = X'01" 10. 00000000 = X‘00’
16. 00000001 = X‘01°
17. 00000001 = X'O1"
18. 00000001 = X'01"

Figure 1-14. Character Definition for a 10x8
Printer Matrix

Figure 1-13. Character Definition for a
9x16 Display Matrix
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[wsF|00|1F|oe|c1|4A|c1|02|06|oo|09|1qloo]oo|F#IFFIFF|01|01|01|01|01|o1|FFlo1lo1|o1|o1|o1|o1|o1qu

Figure 1-15. Structured Field Data Stream to Load a Box "A"
from a 9 x 16 Display Matrix

[w5F|00|17[06|85[4A|C1Jozloe]oo|0Alosloo[ooloolFFlaslsslaalselsslaalFF]oo|

Figure 1-16. Structured Field Data Stream to Load a Box "A"
from a 10 x 8 Printer Matrix

Frcgrammed Symbol sets are held in special storage planes. A storage
Flane may ‘be a single plane or a triple plame. In certain
circumstances, more than cne coler may be used to display cr print a
single character or symkol. Triple-plane storage is used with cclor
devices so that more than cne color can afppear within a single character
Ecsition. ’

There may be a need, in certain circumstances, to ke akle tc disrlay or
print in more than one cclor within a single character fposition.
Prcgramnmed Symbols enakles the user to define symbtols in mcre than cne
color. This is called a triple-rlane set. A triple-plane Frogrammed
Symbols set occupies three times the normal amount of storage for each
defined character, arranged in three planes, each representing cne of
the three primary colors - red, tlue, and green. By defining only a
portion of the total symbol in each color plane, the user can obtain a
whcle symbol in more than cone color. ¥hen multicolored symlols are
required, the appropriate patterns must be defined in the three primary
cclors, loaded using the Load PS structured field, and referenced for
use with a X'F7' cclcr attrikbute type.

Ccnsider again the box "A" example. To load this symkol in three
colors, the structured field of Figure 1-17 wculd be used and, if
referenced properly for display or printing, the symkol would print cor
display as indicated.

A multicolored symkol could appear in various ways when displayed or
Frinted:

. If a symbol defined in a triple-plane set is displayed cr printed
with the color attribute X'F7', the pattern defined in each color
rlane is presented in that color. When part of a whole symkol
appears in more than cne color plane, the colors ccmbine as follows:

Plane in which Color of dot

dot is defined 3219 3287 Printer
Red Red Red

Blue Blue Elue

Green Green Green

Red and Llue Pink Black

Red and green Yellow Black

Blue and green Turquoise Black

All three White Black
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This data steam would result in the character's being displayed

as shown below.
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Figure 1-17. Character Definition of a Multicolor Symbol

® If a symbol defined in a triple-plane set is displayed cr printed
with an explicit cclor attribute other than X'F7' (for example,
red), the whole symkol as defined Lty comkining all three planes is
displayed in the specified cclor (red).

U] If a symbol defined in a triple-plane set is displayed cr printed
without any coclor attrikute, the whole symbol appears in monochrome
in the same way as any character.

Unless the user loads the three planes in a triple-plane symbol set
serarately, the system loads the same pattern into all three planes.
Thereafter, the triple-tflane set behaves (fcr any character that has the
same pattern in all three planes) exactly as if it were a single-plane
set. Consequently, a triple-plane set can always be used as if it were
a single-plane set.

The Read Partition Cuery and Cuery Reply structured fields fprovide the
mechanism for a host application program tc request and receive
information regarding a device's color, highlighting, usakle area, regly
nodes, and Programmed Symbcl set characteristics.
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Read Partition Query Structured Field: The Read Partiticn Query

structured field is valid cnly in outkound data streams and must ke the
last structured field in a WSF transmissicn.

The format of the Read Fartition Query structured field is:

Eyte Bit Content Meaning
Cc-1 - X'0000*' Length
or
X'00Q5"
2 - X'01* Structured field tyfe
3 - X'FF!
4 - Xr02¢ Identifies this structured field as a Read

Fartition (Cuery

If tytes 3 and 4 dc nct exist, or byte 3 dces not contain X'FF', or
Lytes exist after byte 4, an Cp Chk or error code is returned. If the
outbound chain (SNA) dces nct contain CD, the chain is rejected.

The respcnse to the Read Partition Query is the transmissicn of a series
of structured fields that describe the characteristics cf the addressed
terminal. Response is immediate when SLLC/SNA protocols are tkeing used;
response is given when the terminal is fpolled if BSC prctocol is being
used and, in the case c¢f the 3274 Model 1L, when a Read Modified CCW is
received (see follcwing).

is received by the 3274 1T as the last structured field in a WSF
transmission, the 3274 IL returns a status cf DE and terminates the
creration. The Time indicator in the Cperator Information Area is
turned on, and the keykcard is lccked to prevent operatcr interference
with the query rerply.

If Read Partition Cuery is nct the last structured field in the WSF
transmission, or if there is an error in the WSF data, the 3274 1T
terminates the operaticn with status of DE, UC, and sets the operation
check kit in the sense Lkyte.

Following acceptance cf the Terminal Query structured field, the 3274 1D
jenerates an asynchroncus status of attention, requesting the host to
issue a Read Modified ccmmand to obtain the query reply.

function is the transmissicn inbcund of a series of structured fields
indicating the field and character attributes, the screen cr page size
and characteristics, the Prcgrammed Symbcl sets, and the rerly modes
available on the addressed terminal. Any or all of the structured
fields may be transmitted, each defining a suprorted features
characteristic: color, highlighting, usakle area, rerly modes, and
Programmed Symbol sets. Since each structured field ccntains its own
unique identification, the crder in which the fields are transmitted is
not defined.

consists of an AID byte (X'88') defining what follows as an inkound
structured field data stream, followed by the structured fields. Each
structured field is of the general format: 1length - type - data.
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Cuery Rerly (Coclcr) Structured Field: This Cuery Reply structured field
defines the color attrikute values accepted ty the addressed terminal
(and may be returned in an inbound data stream if the terminal supports
read commands). Eight rairs of Ltytes, one pair for each of the fossikle
color attribute values, are returned tc the hcst. The first byte of a
Fair contains the color attritute value; the second Lyte ccntains the
same value if that colcr attribute is suppcrted by the terminal or the
default color attribute value (X'00') if it is not. There is one
exception: the second kyte of the pair defining the default coclor
attritute suprort indicates the default color that is surfpcrted.

The structure is:

BEyte Bit Content Yeaning
0-1 X'0016" Length of structured field
2 X'g1°* Cuery Reply structured field tyfe
3 X'ge6? Identifies this query reply as color
4 0 B0 Feserved
1 B'Q" Printer only - black ribbon not loaded
B'1! Erinter only - Lklack ritkon loaded

2-7 B'CCCCCO' Reserved
5 Xrese Fumber of color pairs

6-21 (terminal-derendent. Note: Possibkle color attribute values
are X'00' - default, X'F1' - blue, X'F2' - red, X'F3' - pink,
X'F4' - greem, X'F5' - turquoise, X'F6' - yellow, X'F7' -

black for printers, white for displays)

Possible
Attribute
Byte Value 3218  3281-1,-2  3287-1C,-2C  327S9-2B,-3E
6-7 XvgQ! X'Fy? X'F7° X'F7? X'Fyr
8-9 X'F1! X'C0* X'00° X'F1? X'F1¢
10-11 X'F2! 100" X100 X'F2° X'Fz!
12-13 X'F3° X'00* X'00° 1'00° X'F3?
14-15 X'F4! X'00* X'00°" X'Fy X'EFy
16-17 X'F5! X'00' X'00° X'Q0¢ X'F5¢
16-19 X'Fé6'! X'00' ZX'00°¢ X*00" I'F6"
20-21 X'©E7! X100 X'00°" X'F7¢ X'F7°!

As an example, the following Cuery Reply (Color) structured field might
ke transmitted for a 3267-1C,-2C printer:

X'00168186C00800F7F1F1F2F2F300F4F4F500F600F7F7"

Cuery Reply (Highlighting) Structured Field: This Query Reply structured
field defines the highlighting attribute values accepted by the
addressed terminal (and may te returned in an intound data stream if the
terminal supports read commands). Four pairs cf bytes, one pair for
each of the possible highlighting attribute values, are returned to the
host. The first byte cf a rair contains the highlighting attribute
value; the second tyte contains the same value if that highlighting
attribute is supported Lty the terminal, or the default highlighting
attribute value (X'00') if it is not. There is one excepticn: the
second byte of the pair defining the default highlighting attribute
support indicates the default highlighting that is supfrorted.
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The structure is:

Byte Content  PMeaning

0-1 xX'ocopn? Length cf structure

2 X'81!' Query Reply structured field type

3 xX'87' Identifies this query reply as highlighting
y X'0u4r Numker cf highlighting pairs

5-12 (terminal-derendent. Note: Possible highlighting attribute
values are X'C0' - default, X'F1' - Blink, X'F2' - Reverse
Video, X'F4' - Underscore)

Possible
Attribute
Byte YValue 3278  3287-1,-2,z1C,-2C 3213
5-6 X'00? X*'0C*' X'00° X'00¢
7-8 X'F1° X'F1* X'00° X'F1!
9-10 X'F2! X'F2' X'00°" X'F2°
11-12 X'F4°? X'Fy? X'Fye X'F4yr

Query Reply (Usable Area) Structured Field: This Query Reply structured
field indicates the size and characteristics cf the screen cr page of
the addressed terminal. Screen or page size is expressed as maximunm
width of usable area in characters (columns cr print pcsiticns) and
maximum depth of usable area in characters (rows or print lines). (For

a printer, the values returned corresond tc the maximum print pcsition

The default size of the klock matrix within which a character is
rresented is also defined.

The structure is:

Eyte Bit Content Meaning
0-1 - X117 Length of this structure
2 - X'81' Cuery Reply structured field tyge
3 - X'81! Identifies this query reply as "usalkle area."
4 0-2 B'0CO* Reserved
3 B'C" Not a hard-copy device
B'1! A hard-copy device
4-7 B'CCO1T 14-kit addressing allowed
5 - xt*q0cC! Reserved
6-7 - - Width of usatle area in characters tlock matrix
X'50¢ 3278-2,-3,-4, 3279-2,-3
X8yt 3z78-5, 3287
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10

11-14

15-18

19

20

21-22

Cuery Reply (Beply Mode)

(s}
let

x'18°"
Xv2Q°
X'2E"'
X'1B'
X'66"

X'00"

X'00020089"
X'0C00AQZES!
Xxrocc10C0e6u"

X'00602C085"
X'0C02CC6F"
X'0c02C085!

X'09'
X'0a

X'10°
x'oc!
X'08¢"

X'0780"
X'0a00"
X'0r70°*
X'nnnn!

Lepth of usable area in characters block matrix

3278-2, 3279-2
3278-3, 3279-3
3278-4

3278-5

3287

Unit of measure is the inch for distance
Letween dots given for x and y directions in
kytes 11-14 and 15-18.

Lot spacing in the X (horizcntal) directicn,
expressed as a fraction; 2-byte
numerator/2-tyte denominator; and measured in
the units defined in byte 10.

3278-2,-3,-4
3279-2,-3
3287

Lct spacing in the Y (vertical) direction,
expressed as a fraction; 2-Lyte
numerator/2-byte dencminator; and measured in
the units defined in tyte 10.

3278-2,-3,-4
3279-2,-3
32817

Lefault width of block matrix, in dots

3278-2,-3,-4, 3279-2,-3
3287

Cefault depth cf block matrix, in dots

3278-2,-3
3278-4, 3279-2,-3
3287

Character buffer size, in bytes

3278-2 (1920), 3279-2 (1920)

3278-3 (2560), 3279-3 (2560)

3278-4  (3440)

3287 - Dependent c¢n installed buffer size (2K or uK).
Equivalent to display sizes except when byte 24
of an LU tyre 3 BIND command is set to X'00'. Wrap
points for the physical Fruffer are then given as
follgvus:

2K buffer - X'07BO0"' (1968)

4K buffer - X'0EBO' (3760)
with PS feature installed

4K buffer - X'OFBO' (4016)
no ES feature

Structured Field: This Query Refply structured

field indicates the fcrm of inbound data stream that the addressed
terminal surports.

24



The structure is:

o

(=]

-1 -

Luery Reply (Symkol Sets)

yte  Bit

Content
X'CCC7?
X'81°"
X'88

X'¢0"

X'01°

102"

Length
Cuery Reply identifier
Identifies this Query Reply as "reply mode."

Indicates that the terminal suppcrts 3270
intound data streans.

Indicates that the terminal surports extended
3270 data streams.

Indicates that the terminal surports character
mcde extended 3270 data streanms.

field indicates the numker and kind of symkol sets (toth user-defined
Frogrammed Symbol sets and IEM-defined sets) rresent in the terminal.
The terminal storage IL is given as well as an indicaticn of whether it
is associated with a symbol set. The structured field consists of a
12-ktyte base and ur tc eight 3-byte storage descriptors, one for each
storage area present in the terminal.

The structure is:

Eyte  Eit
0-1 -
2 -
3 -
4 0
1
2
3
4-7
5 -
6 -

Length - includes any 3-tyte symlol set
descriptors rpresent

Cuery Reply Identifier

Identifies this query regrly as "symbol
sets."

Graphic escafpe supported

Reserved

Lcad Programmed Symbols structured field
not supported

Load Programmed Symtols structured field
suprorted

Load Programmed Symkols structured field
extension not supfported

Load Programmed Symbols structured field
extension supported

keserved

Reserved

Default block matrix width - printer

Default block matrix width - display
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~

12 -

xr¢s*
Xr10¢
xr4c¢cccooor

xrcucccogoe

X'03"

Default block matrix depth - printer
Lefault bklock matrix depth - display

Display surports load PS data format type 1
(will be X'60000000°' if the 3274 has Leen
customized to support decompression).

Printer surrorts load PS data format type 5
(will be X'060CCC00' if the 3274 has teen
customized tc surport decompression). Any
other values for Lkytes 8-11 are rejected.

Length of each symbol set descriptor that
follows.

Cescriptors (One or mcre 3-tyte descriptors follow byte 12; a descriptor
defines cne terminal stcrage and symbol-set characteristics.)
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0 -
1 0

1

2

3

4-7
2

X'C0"

X'a1?

X022

X'Cc7°

E'1Y
B*CCCC?

X'nn?®

Terminal storage identificaticn: X'00' to
X'07°'.

Read-only stcrage containing I/0 interface
code symkol set.

Read-only stcrage ccntaining AFL/Text set
if feature present.

Host-loadable terminal stcrages for
Programmed Symkol sets. These IDs are
specified in the load PS structured
field.

Read-only storage.
Loadable terminal storage.

Single-plane storage.
Triple-plane storage.

Symbols are accessed using a 171-byte code.

Comparison of the symkol set IL of the
symbol set loaded in this storage with the
symkol set IL(s) of sets lcaded in the
printer is allcwed (copy cperations).
Comparison is not allowed.

Reserved.

Symtol set IL. The ID currently associated
with the terminal storage ID ccntained in
kyte 0. Value range X'40' throcugh X‘'EF?
for valid symbcl ID. A& value of X'FF'
indicates that the storage is not
asscciated with any symbol set.



CHAETER 2. SCREEN DESIGN

FIELD CONCEPT

Feople dealing with information see it as a ccllection of individual
elements. For example, what we know akout John Smith's employment may
te a collecticn of individual elements: his name, serial number,
lccation, and date of hire. The size of the element is the amount of
data required to ccnvey useful informaticn. You do not think of *J" and
"C" and "H" and "N" as useful individually, tut collectively, as the
name JOHN. You do not think of JOHNSMITH963981BOSTON070262 as being
useful collectively, Lut see the elements individually: name: JOHN
SMITH, serial number: 963981, lccation: BOSTON, date of hire:
C7,02/62.

Each data element has its own characteristics. In this example, the
serial number is 6 numeric digits and varies from emplcyee to emplayee.
The word "NAME" is, 4 characters, is alphabetic, is all urfpercase, and
dces not change. ¥®hen peofple record these elements of data on rager
they take on such additicnal characteristics as positicn (where on the
sheet of paper the item is written), coclor (what ink cor medium is used),
size of the letters, and writing style.

In the past, when infcrmation was handled ty a data frccessing device it
was generally handled as an artificial entity called a reccrd. The
ccntents and characteristics of a record were primarily determined Lty
device requirements, and little cr no attenticn was given to the
individual information elements. Data processing users had to adjust
their thought fpattern tc ccnfcrm to the machine requirements.

The IBM 3270 Informaticn Cisplay System recognizes that pecple deal with
individual units of infcrmaticn. The system has been designed to
ccnform to human needs and requirements, and it enabkles you to deal with
data by individual elements cr "fields," each with its cwn individual
characteristics.

You may describe data tc the 3270 on a field or character Lkasis and
srecify the characteristics cr "attributes" of each individual field or
character. The 3270 then prcvides program and data control based on
ycur individual field and character definitions.
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Eesides length, which is contrclled by the fposition of field attributes,
ycu may specify these additional characteristics with the attritute
kyte:

Erctecticn: A field is either protected or unprotected. When it is
Frctected, the operatcr cannot enter or modify data in any lccation
within that field.

In an unprotected field, the operator can enter characters cr can delete
or modify characters that are already there. Headings, lakels, titles,
and formats are commonly specified as protected. Any field in which the
3270 operator should enter cr modify data must ke specified as
unprctected.
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In Figure 2-1, NAME: would most likely be specified as prctected. JOHN
B DCE would be specified as protected if it was written Ly the ccmruter

and is to remain unchanged. If JOHN B DOE is to be entered or modified

Ly the operator, the attribute [fJ must specify unprotected.

Cclcr: If the device has the capability of displaying cr printing in
color, then the fields cr individual characters may be defined in four
cr seven colors, depending on whether the device has Lase-color (see
"Ease Color"™ in Chapter 1) cr extended-cclor capability. With
extended-color capability, the device can display fields in cne of seven
colors, individual characters in one of seven colors, cor individual
characters in multicolcrs. (See "Triple Elanes"™ in Chagpter 1.)

Extended Color devices can display the cclcrs white, red, tlue, green,

Eink, yellow, and turquoise.

The Lase-color printer prints fields in cne cf four colcrs determined by
the existing field-protect and field-intensify attritutes. (See Chafter
1.) When the printer has the extended-cclcr capability, ccler
attributes can be applied tc individual characters or tc entire fields.
The extended-cclor attributes are interpreted by the printers as
follows:

Color Displayed Ccler Printed cn 3287
On 3219 ¥edels 1C and 2C
White Black cr green

Red Red

Blue Blue

Green Green cr black

Pink Black

Yellow Black

Turquoise Elack

: The printing of klack cr green, as shown, depends upon the Base
r (black or green) srecify feature selected.

the extended 3270 data stream, then Extended Highlighting attritkutes
(blink, reverse video, and underscore) can be arplied tc entire fields
cr tc individual characters. In Figure 2-1, the unprotected fields
could be underscored tc highlight them as crerator input areas.

For printers with the akility to interpret the extended 3270 data
stream, only the undersccre attribute can be applied tc whcle fields or
tc individual characters.

Character Content: A field is either alphameric, numeric, or
user-defined symbols. An operatcr can enter alphameric, numeric,
special characters, or user-defined symbols in an alphameric field.

The numeric attribute is more complex; it depends upcn whether the
numeric Lock feature is present and which keytoard is attached to the
display. Figure 2-2 shcows what characters may be entered with various
ccnkinations of keyboards and field types.

r L]
| FIELD 1 FIELD 2 FIELD 3 FIELD &4 |
I | = | | ~ ~m I
| | 1| NAME |2 |JOHN B DOE |3 |SERIAL: | 4 | 963981 | | ...|
' | Sp— | | [P— | | SpSo— | | I | | IO | I
L 4

Figure 2-1. Example of Four Fields and Attribute Bytes
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| T L T T T 1
| | | | | | Resulting Characters i
| |Keyboard|Shift | | b T T i
| Keyboard |Numeric |Key |Field | | |Displayed|Read Into|
| Type | Lock |Pressed|Type | Protected|In BufferlOn ScreenlStorage |
e B +-—- + + 4
|Typewriter|No |No |Alpha | No |IowercaselUppercase|Lowercase|
| | for | | | |
| | | | Numeric| | | | |
k + +- + t + + + i
| Typewriter|No |Yes |Alpha |No |Uppercase|Uppercase|Uppercasej|
| | | |or | | | | I
I | | | Numeric| | | | |
T s + + t 1 + + 1
|Typewriter|Yes |No |Alpha |No | Lowercase|Uppercase|Lowercase |
L B +___ 1 1 e 4 L J
r T T T T 1] T 1
| Typewriter|Yes | Yes |{Alpha |No | ppercaselUppercase|Uppercase|
pmmmmm e —— $- + + + 1
|Typewriter|Yes |No | Numeric|No |Can only enter 0-9, period, |
| | | | |and minus sign; any other |

| | | | | |characters lock keyboard. |
—————————— =--mm-—-t + $--- t !
| Typewriter|Yes | Yes | Numeric |No |Can only press dup key; any |
| | | | |]other action locks keyboard. |

Ve R S t + 1
| Data Entrleo |-- |Alpha |No |Alpha keys produce uppercase |
| | | | | |alpha characters. Numeric |
| | | | | |shift key produces numeric |
| | | | | |characters. Alpha shift key |
| | | | | |has no effect. |
b-- 4 $- ¥ $ } 1
|Data Entry|No |=-- | Numeric| No | Numeric shift key has no |
| | | | | |effect. Alpha shift key |
| | | | ] |overrides numeric specifica- |
| | | | | |tion and allows alpha |
| | | | | |character entry. |
——————————  Pp—" + t - 1
|Data Entry|Yes |-- |Alpha |No |Alpha keys produce uppercase |
| | | | | |alpha characters. Numeric |
| | | | | |shift allows numeric charact-|
| | | | | |er entry. Alpha shift key |
| | | | | |has no effect. |
e t-——-—- tom————- t-—————- B e ettt l et 1
IData EntrylYes == INumeric|No ICan only enter 0-9, period, |
! | | | l ldup, and minus sign. Any |
] | | ! | | other characters lock all |
| | | I | lkeys except for RESET key. !
| I [ ! | |INumeric shift key allows |
| | I I | Inumeric character entry, |
| I | | | lalpha shift key allows alpha |
] | I I | |character entry. |
| I I [N o e e o o [§ [N o e e e e e e e e o e e - 4

Figure 2-2.

nonalsplayable.

characters are displayed.

within that field are not displayed.
useful for entering classified or security informaticn at a display unit

that is in public view.

it is not visikle c¢cn the screen.

Results cf Keykcard and Field Ccmbinations

A field is either displayaktle cr
When it is dlsplayable and contains characters,
When it is ncndisplayable, any characters

those

The nondisplayalkle attritute is

Nondisplayable data is accepted Ly the 3270, but

If your 3270 system includes 3274s or 3276s, you must take certain

precautions since these control units, unlike the 3271, 3272,

and 3275,

update screen images on a partial basis without removing previous images
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from the screen (there is nc screen "blink®). To maintain security,
make sure that programs

e send a nondisplay attribute byte prior to sending the intended new
nondisprlayable data to preclude its momentary appearance on the
screen.

. Lo not overwrite a ncndisplay attribute byte of the currently
displayed image when partially changing field formats.

211 characters within a displayable field can be displayed at regular
trightness, at a high intensity, in color, or with Extended Highlighting
(Elink, reverse video, underscore), so that they stand cut among regular
display fields. Any of these (Extended Highlighting, Cclor, or high
intensity) can be used tc call attenticn tc error conditicns or to
highlight protected or format fields. High intensity, when used cn a
color display, results in the field's being displayed in white.
Thrcughcout this document, in discussions on highlighting fields for
ktetter operator recogniticn and performance, remember that, if the
device has the capability of interpreting the extended 327(C data strean
functions, then color, reverse video, blink, cr underscore may be used
toc highlight fields or characters for display. Color and/cr undersccre
can be used to highlight printer output. On 3278 displays, cnly
Extended Highlighkting and high intensity can ke used. Normal intensity
or underscore may Lke used fcr all input fields, so the terminal operator
can tell at a glance which fields require operator acticn. You should
not specify unprotected fields as high intensity since such fields may
Lecome selector-pen-detectakle (if this feature is installed) if the
operator enters a questicn mark or blank as the first input character.
Fields are specified as either detectakle or nondetectalkle. When a
field is detectable, it can ke used for selectcr-pen cperaticns. A
ncndetectable field location cannot be detected Ly the selector pen cr
cursor select. You are urged to designate all detectable fields as
Frotected to prevent the ofperator's changing the content of the
sensitive field.

Transmission: The most commcn operation of the 3270 (Read Mcdified)
sends to the computer cnly those fields that have Leen entered, deleted,
or changed by the operatcr. The 3270 keeps track of such mcdifications
and uses that information tc select data to send to the ccmputer. If
you wish to pass a field intc the comfputer regardless cf modification,
you may assign the "modified" or "modified data tag (MLT)"™ attrilkute.
However, you should ncte that the operator can change the MDT attrlbute
unless you also assign the protected attritkute.

You can decide which ccmkination of attributes you want within the
limitations specified in the IBM 3270 Compcnent Descripticn. Certain
attribute comktinations produce additional characteristics. For exanmgle,
the numeric (limiting keybcard use) and prctected (eliminating keyboard
use) attributes seem ccntradictory, but, when specified together,
automatically skip the curscr past the field.

Ycu should also be aware that the computer is not limited ty attritkutes.
The computer can, for example, place alphabetic informaticn in a field
defined as numeric, or protected, or both. The operatcr dces not have
such liberty. :

If ycu do not specify any ccmkination of attritutes, a field is assuned
to have the following attrikutes: ‘ :

. Alrhameric

L Unprotected

] Displayable (at regular krightness)

. Nondetectable Ly the selector pen or curscr select
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. Not modified
] For extended 3270 data strean
- Color - Green
- PS -Nonloadakle character set
- Highlighting - 3270 field attribute defaults
The attribute character for each 3270 data stream except the extended
3270 data stream field uses a single nondisplayed and frotected

character position on the screen and serves as a visual sefaration
tetween successive fields.

Example of Field Definiticn

A tyrical sign-on procedure illustrates how you might define fields.
Figure 2-3 illustrates a simfple procedure in which the ccmputer requests
the operator to provide his name, location, and serial numker.

This field is a heading which the operator should not be akle to alter.
It is unnecessary for the words "SIGN-CN PRCCELCUREM™ to Le returned to
the computer when the ENTER key is pressed. This field shculd be
Frctected, alphameric, displayed at normal intensity, not detectakle by
the selector pen or curscr select, and not modified. All default
attrikutes can be assumed, except that you must specify this field as
prctected.

FIELD 2: "PLEASE ENTER ... INFORMATION®
You should specify thig field as protected. Rememker that the
characteristics of a field are determined by the attribute byte at the
teginning of the field. Field 1 and field Z have identical attritutes
and are adjacent to each other. You may chcose to define thenm
separately and use two attrikute bytes, or you may chocse to omit the
attribute byte at the keginning of field 2. 1In the latter case the two
headings combine tc beccme a single field of greater length.

FIELL 3: "NAME:"

This field should ke prctected, alphameric, nct modified, and not
detectable by the selector fren. The heading could be displayed at high
intensity. Sgpecify the prcotected and high-intensity attributes (the two
deviations from the default attributes).

<> SIGN-ON PROCEDURE
<> PLEASE ENTER YOUR SIGN-ON INFORMATION

ONaME: <> LOCATION: <>
<> SERIAL NUMBER: > <>

OWHEN ALL INFORMATION IS COMPLETE
YOU MAY PRESS THE ENTER KEY

Figure 2-3. Example cf Attritute Specification
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The null area following NAME: is an input area for the operator and
must therefore be unprotected. The 3270 marks this field as modified if
anything is entered intc it, so you should nct specify the modified
attribute. The default attributes (alphameric, unprotected, displayable
at normal intensity, nct detectakle by the selector pen or cursor
select, and not modified) apply. Use a default attritute at the
teginning of this field.

The maximum number of characters the operator can enter is determined Ly
the length of this field. 1The length is equivalent to the number of
nulls, or available positions on the screen, tetween the attritkute
character for field 4 and the attribute character for field 5.

FIELD 5: "LOCATICN:"
The attribute byte for this field is the same as that specified for
field 3; protected and high intensity should be specified. This
attritute prevents the orerator from keying a name lcnger than the
maximum length desired. If the name is shcrter than the maximum field
size, the operator presses the TAB key when the name is ccmplete. The
TAE automatically skips the curscr past prctected fields, such as this
cne, and stops at the first character position in which data can ke
entered (the next ungrctected field). In this example, the cursor would
te positioned for entry of location. If the operator attempts toc key
too many characters (a name greater than 17 characters in the example)
the cursor is positioned under this attribute for the 18th character.
The next keystroke attempts to destroy this attribute but fails to do so
tecause attrikute Lkytes are protected. The keykoard is inhitkited, the
clicker shuts off, and the "input inhibited" indicator is turned on.

The cperator's attenticn is assured since this conditicn requires
Fressing the RESET key tc ccntinue.

If the attribute byte for this field were omitted, the word "LOCATION:"
would become part cf field 4 and would be ncrmal intensity and
unprotected. This is undesirable since the operator could continue
entering name informaticn beyond the desired maximum length and could
mcdify the heading informaticn by entering data in the screen locaticns
occupied by "LOCATION:",

This field is for operator input and therefore must ke unprotected. The
rest of the default attribute values arily and so a default attribute
may ke used. You need srecify only that a field is to kegin follcwing
"LOCATION:". This field ends with the attribute byte at the beginning
cf field 7, which determines the length of the field.

FIELL 7: "SERIAL NUMBER:"
This field, like "NAME:" and "LOCATION:", should be specified as
rrctected and high intensity. This also limits the locaticn field
length to 5 characters. Ncte that if field 6, the input field for
lccation, were defined as always tkeing a five-character ccde, field 7,
WSERIAL NUMBER:", could ke defined as autc-skir to save the orerator
frcm having to press TAER after filling in the location ccde.

The null area follcwing "SERIAL NUMBER:" is an input area fcr the
crerator and must ke unprotected. It should also te sfrecified as
numeric so that if the cfperatcr tries tc enter alphatetic data in the
field (and the keykoard has the Numeric Lock feature), the keybcard
inhitits entry of the incorrect character, the keylkoard clicker shuts
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cff, and the "input inhibited" indicator afppears to notify the operator
of the error. The imprcper character does not appear cn the screem and
the correct digit may Lke entered after the cperator presses the RESET
key.

The serial number in the example always ccntains a fixed number of
digits and is the last field entered. The maximum length cf the field
is determined by the lccaticn of the attribute for the next field. BEut
the next field in the example is too far away ("WHEN ALL ... KEI").

Ey placing an additicnal attribute byte following input field 8, the
crerator cannot enter a serial number that is tco long. If the
Fositions allocated tc the serial number are filled, the next keystroke
lccks the keyboard, as in the name and locaticn fields.

This additional length check is used here because this is the last field
tc ke entered. If you had another field to enter after "SERIAL
NUMEER:", it might be mcre advantageous to cmit this length check, as
exrlained in field 9.

and "WHEN ALL ... KEY"

Ey definition, the additional attribute byte you used tc delimit the
serial number field tegins a new field. The protected attribute alone
is sufficient for this field, and this attritute limits length fcr the
serial number field. Ncrmally, however, prctected (cutput) fields that
fcllow fixed-length input fields should re defined as fprotected and
numeric. The prctected and numeric attribute defines a field as
auto-skip. Auto-skip automatically positions the curscr at the locaticn
follcwing the attribute byte for the next ungrctected field, which is
the next place you want to key data. This technique saves keystrckes
for the operator. When the cperator keys the last character of the
rreceding fixed-length field, the cursor normally enters the next field,
which may be protected. But since the next field is auto-skip, the
cursor skips this intervening protected field, and autcmatically
Fositions itself fcr entry cf the next field, without an extra
keystroke.

FIELD 10: "“WHEN ALL ... KEY"

This field is a heading which the operator shculd not be allowed to
change. It need nct ke high intensity and thus it may ke defined as
protected only. Field 10 dces nct autcmatically terminate when the last
screen positicn is reached. The field definition continues from the
tottom right screen pcsiticn to the upper left screen pcsiticn until the
next attribute character is reached. This is called "wraparcund." Keef
this in mind, particularly if you define the last field on a screen as
unprrotected!

Since fields 9, 10, and 1 are adjacent to each .other (by wraparound) and
all have the same attritutes, they may ke comkined intc a single field
ty the omissicn of attriktutes before "WHEN" and "SIGN-CN." The result
is a single protected field teginning after the input area fcr serial
numker, wrapping around the screen, and terminating either at "PLEASE"
cr at "NAME"™ if fields 1 and 2 have Lbeen previously comlkined.

Comkining fields in the akove manner may be ccnvenient but may cause

ccnfusion and error if you change the screen layout later. It is a
tetter practice to specify separate fields in all cases.
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The panel is completely formatted when the fields are fpositioned, the

attribute bytes are all defined, and the cursor is placed. 7You must now
tegin the transition frcm the visual image, or human-oriented panel, to
the detailed data necessary for the 3270 tc implement yocur panel design.

PANEL_DESIGN

You can think of a panel as a single 3270 display screen image created
Ly yocur program. (The terms "screen" or "screen image" or "“disrplay
image" could also have Leen used.)

If the terminal operatcr filled in the infcrmation requested in the
panel in Figure 2-4, he might receive another panel such as the one
shown in Figure 2-5.

An Example of a Sequence of 3270 Panels

Assume you are given the assignment of designing the panels for an
accounts receivable applicaticn. You are tc create the panels that will
allcw a terminal oferatcr toc post a customer payment against his unpaid
invoices. The terminal cperator will be sitting at a 3270 work station,
removing checks and invoice copies from envelopes. If the invoice
copies are returned with the check, the terminal operatcr will for each
invcice enter the custcmer number, payment, and invoice numter. If the
invoice copies are not returned, the terminal cperator will have to find
the customer number Lased on the customer name and then decide which
oren invoices to apply the rayment against. It will be helrful if the
crerator has scme way to add various open invoices to find a comkination
that totals the payment.

The 1920-character panels that follow show one possikle solution.

The first panel in the arplicaticn is shown in Figure 2Z-6. If the
invoice copies come with the check, the terminal operator can enter the
customer number, amcunt, and invcice number, and press the ENTER key.

This posts the payment against the specified invoice. The terminal
operator can then prost the next payment and sc forth; sc lcng as the
customer number and invoice number are known, only panel 1 is disglayed.

SIGN-ON PROCEDURE

PLEASE ENTER YOUR SIGN-ON INFORMATION

NAME: _ LOCATION:
SERIAL NUMBER:

WHEN ALL INFORMATION IS COMPLETE
YOU MAY PRESS THE ENTER KEY

Figure 2-4. An Example of a Fanel
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YOUR SIGN-ON HAS BEEN ACCEPTED. PLEASE
CHOOSE ANY OF THESE PROCEDURES

ACCOUNTS RECEIVABLE PFL
PAYROLL PF2
PERSONNEL PF3

PLEASE PRESS THE DESIRED PF KEY

Figure 2-5. Another Example of a Panel

SN\N\\\I/Sss
—— ACCOUNTS RECEIVABLE —
/T TINNANN T

ENTER CUSTOMER # _ CHECK AMOUNT INVOICE #
PR CUSTOMER NAME

PANEL 1

Figure 2-6. Fanel 1 cf an Accounts Receivakle Application

I1f, however, no invoice is returned and the customer number is not
kncwn, the customer name can te entered. The name need not ke the
complete name of the ccmpany; it can be the first name cf the company.
In cur example, the check says only "CAPITCL" so that is what the
operator enters. When the name has been entered, the terminal operator
Fresses the ENTER key. The customer numbter is missing, sc Panel 2 is
displayed.

Panel 2, shown in Figure 2-7, shows all customers and custcmer numkers
Fhonetically similar tc the name entered in response tc Panel 1. Itenm
numbers in Panel 2 allcw the terminal operator to select cne ky using a
corresponding Program Functicn (PF) key (see "Program Attention Keys" in
this secticn).
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ITEM CUST # NAME/ADDRESS ITEM CUST # NAME/ADDRESS
kok ok ok iok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k%

1 0010341 CAPITAL AVIATION 5 0052693 CAPITOL ELECTRIC
711 HILLSBOROUGH ST. 56 STATE ST.
RALEIGHy N.C. MONTPELIER, VT.
27611 05602

2 0028472 CAPITOL BAKERIES ) 0084362 CAPITOL FEATHER CO.
1800 MAIN ST. 899 LOGAN ST.
COLUMBIA, S.C. DENVER, COLO.
2920%L 80217

3 0034020 CAPITOL COLA CORP 7 0048729 CAPITAL GLASS CO.
1439 PEACHTREE ST. NE 121 STATE ST.
ATLANTA, GA. ALBANY, N.Y.
30309 12201

4 0041938 CAPITAL DRUG CO. 8 0038492 CAPITOL HOLDING CO.
201 NORTH 9TH ST. 1609 SHOAL CREEK B
RICHMOND, VA. AUSTIN, TEXAS
23219 78701

PANEL 2

Figure 2-7. Panel 2, Showing the Results cf a Search cn a Customer Name

As a result of terminal operator response to Eanel 2, Fanel 3 (shown in
Figure 2-8) displays all oren invoices for the identified customer. The
terminal operator can ncw use the selector pen or curscr select to
specify the open invoices tc which the payment applies. He does this by
touching the selector ren tc the question mark adjacent to each desired
invoice number or fpositicning the curscr in the invoice number field and
Frocessing the cursor select keys; selection is verified immediately by
the question mark changing tc a > character. To post the payment
against the selected invoice numkers, the operator can select APPLY.

If, however, the ofperator cannot easily tell the invoices tc which the
rayment is applied, he can select CALC instead of RAPPLY.

\\\\\\\\||||||l|lI/II////
—= ACCOUNTS RECEIVABLE —
LTI T AN
CUST # NAME INVOICE # DATE (D) GROSS NET
0028472 CAPITOL BAKERIES ? A984632 11/01/7% $182.50 $182.50
? B000312 12/05/71 $778.00 $778.00
CHK AMT $4,000.00 ? B000418 12/07/71 $98.50 $98.50
TOT DUE $5,358.40 ? B000964 12/11/71 $1,250.00 $1,250.00
? B00L200 12/21/72 $682.40 $682.40
? B001439 12/25/71 $395.00 $395.00
? B001800 01L/1L/72 * $1,029.75 $1,009.15
? B002015 01L/15/72 * $982.50 $962.85
MANUAL APPLY
CALC NEXT
PANEL 3 —_

Figure 2-8. Panel 3, Shcwing the Custcmer's Open Invoices
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Selecting CALC disfplays Panel 4 (Figure 2-9); this is the same as Panel
3 except that ACCOUNTS RECEIVABLE, which was high intensity in Fanel 3,
is nov normal intensity in Fanel 4. A new line with CALCULATOR in high
intensity indicates the screen mcde and explains the PF keys' functions.
The terminal operator can ncw use the lower right-hand quadrant of the
screen as a "scratch pad" tc figure out a ccmbination of cfrer invoices
that will total the payment check. This use of one part ocf the screen
for a separate functicn is scmetimes called a "split-screen capability."

The calculator could ke programmed a number of different ways. It
could, as our examfple illustrates, show all invoice numbers selected
(shcwn with > in Figure 2-9) prior to selecting CALC in cne column in
the CALCULATOR quadrant and in another column show any balance remaining
frcm the check amount after suktracting the selected invoice numters.

In Figure 2-9, Panel 4 is shcwn as it would appear if the terminal
cperator had first selected four invoice numkers and then selected CALC.
In this example, the selected invoices equal the check amount so .00 is
shcwn as the balance after subtracting the selected invcices.

Fanel 4 shows that the CALCULATOR could alsct allow the cperator to key
in amounts and add or subtract them from the check amount (fressing PF1
in our example adds keyed-in amounts; PF2 subtracts cne keyed-in amount
frcm another). ,To start over at any point, the operator can press PF3
to clear the calculatcr quadrant. 1In ocur example, the selected invoices
equal the check amount, so they can now be posted. But first the
terminal operator must leave the CALCULATOR rcutine by fressing PF4
(RETURN) . This displays Fanel 5, shown in Figure 2-10.

Fanel 5 is the same as Panel 4 except that, with the ofperater having
signaled completion of the CALCULATCR, that word now afppears in normal
intensity and ACCOUNTS RECEIVABLE once again afppears in high intensity.
The terminal operator can now, using the selector pemn cr cursor select,
select the invoices against which to arply the payment and then select
AFPLY to post the payment.

Fanel 6, in Figure 2-11, shcws the ACCOUNTS RECEIVABLE file for the
customer after posting the rayment, with the new balance and the total
amount applied. Tc¢ ccntinue to the next customer, the cperator selects
NEXT and returns to EFanel 1.

ACCOUNTS RECEIVABLE

CUST # NAME INVOICE #  DATE (D) GROSS NET
0028472  CAPITOL BAKERIES  ? A984632 11/01/7% $182.50 $182.50
> B000312 12/05/7% $778.00 $778.00
CHK AMT  $4,000.00 ? B000418 12/07/71 $98.50 $98.50
TOT DUE  $5,358.40 > B000964 12/13/7% $1,250.00  $1,250.00
? B001200 12/21/7% $682.40 $682.40
? B001439 12/25/7% $395.00 $395.00
> B001800 01/11/72 * $1,029.75  $1,009.15
> B002015 01/15/72 * $982.50 $962.85
MANUAL APPLY SSNANV VLRt v v sy,
CALC NEXT — CALCULATOR PFL= + PF2= -  PF3= CLEAR PF4= RET
YL U T  EE VAN
$778.00 .00
$1,250.00
$1,009.15
$962.85
PANEL 4 —

Figure 2-9. Panel 4, Shcwing Use of the Calculator
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Figure 2-1C.

Panel 5, Showing Selection

of Invoices after Using the

NNVt rr /e
— 'ACCOUNTS RECEIVABLE ——
AL VAN
CUST # NAME INVOICE # DATE (D)  GROSS NET
0028472  CAPITOL BAKERIES ? A984632  11/01/71 $182.50 $182.50
> B000312  12/05/71 $778.00 $778.00
CHK AMT  $4,000.00 ? B0O00418  12/07/71 $98.50 $98.50
TOT DUE  $5,358.40 > B000964  12/11/71 $1,250.00  $1,250.00
‘ ? B001200  12/21/71 $682.40 $682.40
? BO01439  12/25/71 $395.00 $395.00
> BO01800  01/11/72 *  $1,029.75  $1,009.15
> B002015 01/15/72 * $982.50 $962.85
MANUAL  APPLY
CALC NEXT CALCULATOR PFL= + PF2= -  PF3= CLEAR PF4= RET
$778.00 .00
$1,250.00
$1,009.15
$062.85
PANEL 5 -

Calculatcr
A N NN R
—— ACCOUNTS RECEIVABLE =—
N TN RS
CUST # NAME INVOICE # DATE (D) GROSS NET
0028472 CAPITOL BAKERIES ? A984632 11/01/71 $182.50 $182.50
CHK AMT $4,000.00 ? B000418 12/07/71 $98.50 $98.50
TOT DUE $5,358.40 ? B001200 12/21/71 $682.40 $682.40
NEW BAL $1,358.40 ? BO00L439 12/25/7% $395.00 $395.00
SEL INV $4,000.00
MANUAL APPLY
CALC NEXT
\ PANEL 6 p—

Figure 2-11.

Panel 6, Showing New Balance after Posting

Not all of the 3270's possitilities are shcwn in these six fpanels and
nct all users will have the selector pen or cursor select; this examfrle
was designed only to show what panels are and how the 3270 can be used.

Ncte that, in the above example, the terminal operator does not see as
many panels as the prcgrammer must create; nct all panels necessarily

aprear to the operator in any given applicaticn. What the frogrammer

regards as separate panels may appear toc the terminal oreratcr as one

changing panel.



In the above example, a numter of additicnal fanels or variatiocns to the
panels shown would be required. For example, if the terminal operatcr
Fresses an invalid PF key, a variation of the fpanel would ke required to
send a message tc the ofperatcr over the panel presently at his disgplay.
In programming panels that are variations cf cne main panel, it may be
useful to assign panel designations (for example, Panel 4A, 4B, and so
forth) for variaticns cf Panel 4.

Planning a Seguence of Eanels

After an applicaticn prcgram has been defined, the informaticn that will
ke passed between the frogram and the terminal operator must be defined.
This information can ke thought of as output panels and input respocnse
toc panels. Usually, ycu will be able tc arproximate the sequence of
Fanels. The exact sequence of output panels often depends cn the ingut
response to panels. The following discussicn shows cne way to define a
sequence of panels.

Assuming you have a gccd understanding of the type of afpplication
program (such as data entry, order entry, cr inquiry) and the kind of
information that must ke exchanged and processed (such as customer nane,
invoices, and check amcunts), you can ccnsider which panels come first.
Suppose the first rpanel required is a sign-on panel, as shcwn in Figure
2-12.

After siqn-cn, the next panel might allow the terminal ofperator to
choose one of several different applicaticns cr procedures that he would
use. But what if the name cr word entered was not an authcrized
sign-on? Another fanel might tell the terminal cperator akcut this and
ask him to reenter a sign-on name. Figure 2-13 illustrates a technique,
sometimes called "klock diagramming," that may help in laying out a

sequence of panels.

Using the Panel Laycut Sheet

After block-diagramming the fpanels in the application cr prccedure, you
are ready to decide c¢n the exact contents of each panel: the fields
that will be in the panel, what attributes each field will have, and
what words will be displayed in the panel. This can ke done on graph
paper. The IBM 3270 Information Disrlay System Layout Sheet, GX27-2951

cr GX27-0014, is useful fcr layout.

Cne of these sheets can ke used for each ranel. After laying out a
sequence of panels, ycu have a collecticn cf panel laycut sheets. Using
the informaticn on these sheets and the rlcck diagram sheowing the
relationship between fpanels, the program can be written tc send the
panels to a terminal and handle an operator's response to thenm.

Sign-On;

Panel 1
panel

Figure 2-12. Sign-On Eanel Elock Diagram
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Sign-On.

Panel 1 panel

Good
sign=-on
code ?

Request
Sign-On Panel 1A

Again panel

Choose
Panel 2 Program
panel

Figure 2-13. Block-Diagramming a Sequence of Panels

An Example of Laying Cut a Eanel

Toc lay out a ranel, ccnsider the sign-cn ranel shown in Figure Z-12.

Ycu might jot down on a piece of paper the information required for the
panel, or you might write it directly on the panel laycut sheet. Figure
Z2-14 shows what the panel part of the layout sheet might lcck like after
you put the text ycu wanted for your sign-cn ranel on the layout sheet.
A 480-character display is shown here.

Now that you have written cut what you want the terminal oferator to
see, you can define as fields the separate items of displayed text and
spaces you are allcwing for cperator input. Remember that a field is
always preceded by an attritute ryte. The attrikute Lyte cccupies a
space on the panel even though it appears as a blank space to the
cperator. Before deciding the attributes of a field, insert some
character such as A cn the layout sheet tc indicate the space for the
attribute byte. As ycu get used to creating ranels, ycu may want to
enter the A at the same time you are laying ocut the text. You should
alsc show the cursor lccaticn on the panel layout sheet tc indicate to
the operator where to start his response. The cursor fosition can be
indicated by an undersccre (_) under the space where ycu want it to
appear, or you might enclose the space cr characters in a rectangle.
After adding the indications for attribute Lytes and the cursor
rosition, the sign-on fpanel arpears as shown in Figure 2-15.

Yocu could have designed the panel as one long field (or even no field at
all), but if you did, ycu wculd not be taking advantage of the 3270°'s
carabilities. If you designate various items on the panel as fields,
each field can have different attributes, as discussed in "What
Attributes May Ee Assigned toc a Field."

For examrle, you might want the fields NAME:, LOCATION:, and SERIAL
NUMBER: to have high-intensity attrikute to focus the crerator's
attention on them, because these fields indicate where the cfperator
enters information. Ycu might want to protect the fields cther than the
operator input fields sc the cperator could nct erase them; the operator
inrut fields following NAME:, LOCATION:, and SERIAL NUMBER: should te
unprotected so the operator can type in infcrmation. The cperator input
field following SERIAL NUMBEF: can be numeric to allow some work staticn
editing; the operator would not be allcwed to accidentally enter an
alphabetic character. Field length can be defined Lty Lkeginning a new
field where you want the previous field tc end (in some cases, this new
field serves only to give a length attribute to a previous field).
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Figure 2-14. Sign-On Panel As Written Out on Layout Sheet
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Figure 2-15. Panel Layout, Including Attribute and Cursor Positions

Having decided on these attrilkutes, you can use the columns cn the right
side of the layout sheet tc record the lccaticns and attrikutes of the
fields you bhave created. VYour recording in these columns might afpfpear
as in Figure 2-16.

The use of these columns depends on whether the panel designer alsc
codes the panels or only designs them. The information ncw on the
layout sheet can be used to write a line of code that, when sent toc the
display, displays your ranel with its specified field characteristics.
The next section, "Data Stream Coding," shcws how the panel in this
example is coded.
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Attribute

Display | Buffer Color Highlight PS Set

Printer Address | £ nia| sat ';?; MOT ol xlo] sl ol xlEe ° -
ttem [Row [ Col [ Dec [Hex | & Prot | No. it | oot | Pre. | on HEEIEEEE £ 2 §§ ‘2 2122 gls
21 v
T4 12 v
e |1 Vv [
e | 7
Yy | 6 |25 v [
6 |35
Tirti v [
817 /6
917 123 [
[01s01l Y v

Figure 2-16. Laying Cut Field Attributes

LATR SIREAM COLING

Ycu must communicate certain information to a 3270 device cr its ccntrcl
unit so that it can use the ranels you have designed. This information
includes commands, control characters, orders, and data.

For the examples given telow, assume that ycu begin with a clear screen:
all writes to the 3270 are Erase/Write or Erase/Write Alternate (fcr
960, 2560, 3440, 3564, cr, cptionally, 1920-character displays) commands
and all positions are set to nulls. (Commands are discussed in more
detail in this chagter under "The Relaticnship of One Data Stream to
Ancther." Refer to the 3270 Compcnent Descrirtion for the command

codes. Note that the only command codes used for a 3270 with VTIAHM
support are those listed under "Remote"™ in the command code taltle in the

Crders (1) position, define, and format data being written to the
device, (2) erase selected unprotected data stored in the device, and
(3) reposition the curscr.

These orders fprovide instruction to format every panel:

e Start Field (SF) crder: Specifies that the next character is an
attribute character.

) Set Buffer Address (SBA) crder: Sfpecifies an address for data and
successive orders.

s Insert Cursor (IC) order: Mcves the curscr to the current Lruffer
address.
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. Start Field Extended (SFE) order: Can generate a 3270 field
attribute and/or extended field attribute at the current buffer
location, and unspecified attributes are set to nulls.

) Set Attribute (SA) order: Provides the capability in the data
stream of changing a current character attrikute so that
subsequently interpreted characters inherit the current character
attribute as updated when this order was processed.

] Modify Field Attrikute (MF) order: Provides the capability of
selectively updating field and extended field attritutes at the
current buffer address.

These orders are included with the text, which is tkoth the data you have
in your computer fcr the terminal operator, such as field headings or
inquiry responses, and the data that the operator has that must te
rrovided to the computer, such as serial number, part number, or
quantity desired. The orders and text are sent to the display unit and
are interpreted by a ccntrcl unit to which the display unit is attached.
The control unit formats the panel text before it is actually displayed
at the display staticn.

The rtack of the panel layout sheet is used for writing the fpanel orders.
The headings at the tcp of the columns indicate what the cclumns should
ccntain.

The first six columns as shcwn in Figure 2-17 identify items in the
text, their addresses, and the orders required to format them. The
column headings are explained below:

e ITEM: Refers to any part of the panel that requires one or more
orders to the control unit tc format it. There are 11 items in the
sign-on panel:

1. SIGN-ON PRCCEDURE

2. PLEASE ENTER YCUR SIGN-ON INFCRMATICN
3. NAME:

4. Input field

5. LOCATICN:

6. Input field

7. SERIAL NUMEER:

8. Input field

9. Field to limit size cf serial number input
10. WHEN ALL INFOFMATICN IS CCMPLETE

11. YOU MAY PRESS THE ENTER KEY

Display Buffer
Printer Address

Orders

Item | Row | Col | Dec | Hex

Figure 2-17. Text Items on Panel Layout Sheet
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It is only by coincidence that the numkter of items in this example
equals the numbter cf fields. Since each field requires an SF or SFE
order, there are always at least as many items as fields. There are
more items than fields when, for example, the SBA order is used to
space over unused fositions within a single large field, as in Itenm
11.

RCW, COL: Contain the starting location (row, column) address of
each itenm.

DEC, HEX: Are for a different addressing format which you do not
need if you use the row, column addressing format. Therefore, you
may use these columns fcr any notes to yourself or leave them tlank.

ORDERS: Contains the orders you are writing, -such as SEA, SF, SFE,
¥F, SA, or IC.

As shown in Figure 2-418, the columns under the head ATTRIBUTES provide

the

field or character attritutes that can te defined. The fFrogrammer

checks the appropriate columns of the attributes he is changing from the
default values:

PROT: Protected

NC.: Numeric

HI INT: High intensity

SEL PEN DET: Selector-ren-detectakle or cursor selectakle
NONDISP/PRT: Not displayed (nor printed at printer)

MDT CN: Modified data tag on

REV VID: Reverse video

YEL: Yellow

TURQ: Turquoise

Prot

Attribute
Color Highlight PS Set
Non- - - ;
=
. - - X
High | Sel | Disp | MDT sl | 3121218z so| 288 <jololao|lw|w
No. | Int | Det | Prt | On c|l>|a|jal|lr o] = e>| 2|53 FHEEERERERES

Figure 2-18. Field Attributes
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At the bottom of the cclumns (Figure 2-19) are the attribute values that
are automatically provided unless you specify a chanje. Ycu must,
however, specify a hexadecimal order value for the default attributes,
as discussed under "Coding the Panel." The default values are:

. UNPR: Ungrotected

e A/N: Alphameric (alphatetic and numeric)

. NORM: TCisplayed at regular brightness

. NCN: Not detectalle by the selector pen or curscr select
. NORM: Tisplayed (at regular brightness)

. CFF: Not modified

] Extended Highlighting: When used as a character attribute, the
default assumes the characteristics of the extended field attritute.
¥hen used as an extended field attribute, the default assumes the
characteristics of the field attritute.

L] Color: When used as a character attribute, the default assumes the
characteristics of the extended field attrikute. When used as an
extended field attribute, the default is the color green.

. PS Set: When used as a character attrikute, the default assumes the
characteristics of the extended field attribute. When used as an
extended field attribute, the default is the character set installed
in the device.

Yocu are now ready to add the required orders to the panel layout form.
This may require that ycu rewrite the right half of the form if it was
criginally prerared without regard to orders or if insufficient space

was allowed.

Figure 2-20 shows a ccmpleted layout sheet containing all the orders to
ke sent with the sign-cn panel. The hexadecimal order values are
discussed under "Ccding the Fanel" and shown in Figure Zz-zz. ©Each iten
cn the panel has keen assigned an item number to help ycu ccrrelate the
text with its associated crders.

Unpr | A/N |[Norm| Non |Norm| Off Green Note 1 Note 2

————— Defaults — — — — — ————————— - —— ————— Defaults ~-——————————— ——— —~

Figure 2-19. Attribute Cefault Values
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Attfibute

- Color Highlight PS Set
prmer | Adaress | Non- IE 1|8
s D i o | = gl x| 218 = > < e <lo|lolo |w|luw

Item | Row | Col | Dec | Hex g Prot | No. :::?h g:‘l E":F gr?T ¢ > “2’ i e g é &3 @ §§ 4 & 2|2 21e
/ 102177 S8A

SF | ATT | v
2 |o4]02 ls8A

F _|ATT | v

3 {06 |0/ S8A

SF_[ATT | v v
4 |06 |07 SF_|ATT

Ic
5 |06 |25 S8A

SF |ATT | v v
6 |06 |35 SF_|ATT
7 _lo7 |o1 SBA

+ST ATT | v v
8 |07 |16 SF_|AYT v
8 o7 |23 S8A

SF | ATT v
10 [io |03 AEy

SF _|ATY | v
" I1_|05 S8A

Figure 2-20. Completed Order and Attribute Information

Item 1. SIGN-ON PROCELURE. To write this title, you must tell the
ccntrol unit:

] Where you want the title displayed on the panel. The SEA order sets
the buffer address (SEA) to location R2, C11.

. That this location is the start of a field. The SF order tells the
control unit that the lccation contains an attribute byte and not a
text character. You also indicate which attrikutes the attrilkute
byte is defining. 1In this case, the field is protected. The rest
cf the attributes for the field are default attrikutes and therefore

do not have to be changed.

Item 2. PLEASE ENTER YCUR SIGN-CN INFCREATION: To write this
information, the ccntrcl unit must know cnly where the text is located.
Therefore, you must write an SBA instruction followed Lty the address R4,
C2. This is also the tkeginning of a protected field, sc ycu should
include an SF order and a prcotected attritute.

Item 3. NAME: As with Item 2, you must identify where this text is
displayed. Therefore, you must write an SEA order follcwed Ly the
tuffer address R6, C1, where the text begins. R6, C1 is also the
teginning of a protected, high-intensity field and you should include an
SF and an attribute as shown.

Ttem 4. Input field fcr operator's name. Since this item immediately
follows Item 3, the ccntrol unit already kncws the correct address.
Therefore, there is no reascn to issue an SEA order. Item 4 is the
start of a new field, hcwever, so you must issue an SF crder to instruct
the display tc expect an attribute byte next. The attrikute Lyte
defines the input field as unprotected (U), alphameric (2), normal ,
intensity, not detectakle by selector pen, and no MDT cn. Eecause these
are the default attributes, you do not have to check anything in the
attribute definiticn cclumns.

The cursor should follcw the attribute byte to indicate where the
crerator should begin to enter information. The Insert Cursor (IC)
order displays the curscr at this current buffer address. After the
display has stored the attrikute byte in location R6, C7, the new
current address is R6, C8; this is the place where the curscr agfpears on
the ranel.
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Item 5. LOCATION: The control unit must have two orders for this itenm
which (1) give the starting tuffer address (SEA) of the field as R6,
€25, and (2) indicate that it is the start cf a new field (SF), that it
is protected, and that it has high intensity.

Item 6. Input field fcr operator's locaticn ccde. This iten
izmmediately follows the text of the last item so there is nc need to set
the buffer address. Write cnly the SF order tc indicate the start of a
new unprotected field, and use default attriltutes.

Item 7. SERIAL NUMBER: This field requires an SBA to location R7, Cf1,
and an SF to begin a new field. The attritute is specified the same as
that for Item 5.

Item 8. Input field fcr serial numker. The attrilkute kyte for this
input field immediately follcws the last character of the previous field
sc an SBA is not required. The attribute is numeric only.

Item 9. An extra field created to limit the size of the serial number
input field. This follcows the input field and is protected only. 2an
SEM is required for lccation R7, C23, for rrorer placement of the
attritute.

Item 10. "WHEN ALL ... COMPLETE." The ccontrol unit must have two
crders for this item: an SEA order that gives the starting address of
B10, C3, and an SF order to indicate that it is the start of a new
field. The attribute tkyte defines a protected field, and the rest of
the field attributes take the default values.

Item 11. "YOU MAY ... KEY." 1All the words from "WHEN ALL" through
"KEY" could have been treated as a single item, but 8 blank spaces would
have to be sent between "CCMELETE"™ and "YCU" to positicn "YOU"™ progerly
at R11, C5. Use only the 3 characters required for an SBA crder and its
associated address, breaking the field into 2 items, tc position "IOU"
at R11, CS5.

To write a panel in assembler language sc that it can be part of the
arplication program, ycu must transfer the panel's text and crders tc an
assemnbler coding sheet cr tc any other form ycu find suitakle.

Cn the coding sheet (and in your program), a ranel is rerresented ry a
series of assembler IC statements, each with a name tc¢ which your
prcgram can refer. In the example given below, SIGNPANL is the name of
the sign-on panel. When the applicaticn prcgram wants to send the
sign-cn panel to a display unit, it issues an Erase/Write or Erase/Write
Alternate command and designates SIGNPANL as the panel for display.

The display crders must be written in the I[C statements in the
hexadecimal ccdes listed in Figure 2-21. Thus, SF is represented by 1D,
SEA ty 11, IC by 13, SFE by 29, SA by 28, and MF by 2C.

Each part of each crder must be written in hexadecimal, including the
attritute byte that follcws the SF order and the buffer address that
follcws the SEA crder. The IEM 3270 Reference Summpary, GXz0-1878,
contains the hexadecimal ccdes for all the attrikute kyte ccmkinations
and the hexadecimal ccde for every buffer location in becth EBCLIC and

ASCII.
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Eegin coding with the first item on the panel layout sheet: the title,
SIGN-CN PRCCELURE. Start with the orders for the panel text, which must
always precede the text itself sc that the ccntrcl unit kncws what to do
with the text. The extended data stream equivalent is written tc the
right of the 3270 data stream coded statement.

The first order for the title is the SEA order. Figure 2-21 shows that
the SEA hexadecimal ccde is 11, so you write this code in a LC statement
as:

LC X'11'

Ncw locok up the R2, C11 address that must follow the SEA crder. The
EECLIC address is U0FZ and it follows the SEA code in the [C statement:

CC X'1140F2°"

You should alsc record this statement in the buffer address HEX column
tc the left of the SER on the layout form for possilble future reference.
You may, if you prefer, lcck up all the addresses and reccrd them in a
similar manner before you Legin to write your [C statements. See Figure
2-22 for an exangple.

The next order for the title is the SF order, which is follcwed Ly the
attritute tyte. Attritutes are shown in Figure 2-23. The SF code, 1D,
and the attribute code, 60, are read from the taktle and added tc the DC
statement, which is then clcsed with a single quotation mark:

(SF) TC X'1140F21L60" or (SFE) TC X'1140F22901C060°"
Order Byte 1
Sequence (Order Code)
EBCDIC | ASCIHI Byte Byte Byte Byte Byte

Order Hex Hex 2 3 4 n n+1
Start Field 10 10 Attribute]
(SF)
Set Buffer
Address 1 11 Address | Address
(SBA)
Insert Cursor | 13 13
(ic)
Program Tab | 05 09
(PT)
Repeat To 3C 14 Address | Address Char.
Address (RA)
Erase
Unprotected 12 12 Address | Address
to Address
(EUA)
Set 28 NA | Attr Attr
Attribute type value
(SA)
Start 29 NA | Number| Attr Attr Attr Attr
Field of type 1 value 1| type value
Extended pairs n n
(SFE)
Modify 2C NA | Number| Attr Attr Attr Attr
Field of type 1 value 1| type value
(MF) pairs n n-

Figure 2-21. Buffer Ccntrcl Orders and Crder Codes



Figure 2-22.

Display Buffer . Non-
Printer Address % High | Sel Disp | MDT
Item [ Row | Col | Dec | Hex o Prot | No. | Int Det | Prt | On
[ (02|11 yorz [SBA
SFIAH [~ \
2 04 (02 CIF9[IB,
SF | AH |v
3 106 [o] C3¢8|SBA
SF1AH v v
4 0607 .;;cr AH
5 06|25 C360
SF1AH v [ \
& |06 (35 F lAH )
ALYA] C3F0|3BA )
SF |AH |vr v /
8 [or /6 SF | AH v {
9 o723 cmgsA \
FElAH |v
/0 /0 |03 ¢
3F |AH |[v
Il 1]l {05 C6D3|SBA ,
)
/
L/

Sign-On Frccedtre Panel Orders and Attributes

Fcllcowing the [C statement containing the crders for the title is the DC
statement containing the text for the title:

Tc ccde an
for NAME:,

field:

1D is the hexadecimal ccde fcr the
for an attribute Lkyte that defines
default attributes),

(SF) LC
LC

(SF) LCC

X'1140F21L60"
C'SIGN-ON FROCELURE'

or

(SFE) LC X'1140F22901C060"
DC C'SIGN-CN ERCCELURE'

infut field that contains no text, such as the input field
write just cne DC statement that ccntains the orders for that

X'1Cu4cC13?

ard 13 is the

or

(SFE) LC X'2901COu4013"

SF order,
an unrrctected field (and all other
hexadecimal cocde for the IC order.

40 is the hexadecimal ccde
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ATTRIBUTE BYTE BIT DEFINITIONS

ATTRIBUTE
Non
Prot | A/N | MDT | High | Sel |Disp | Hex
ON |intens | Det|PRT

u 40
u Y c1 |
U Y €4
u Y Y [+
1] H Y c8
u Y H Y c9
u - -1Y |4
u Y - -|Y | apn
u | N 50
u N Y D1
u N Y D4
u N Y Y D5
u N H Y D8
u N Y H Y D9
U N - -1Y |sC
U jN|Y |- -1Y |50
P 60
P Y 61
P Y E4
P Y Y E5
P H Y E8
P Y H Y E9
P - | =1y [sc
p y | - | -|Y |e
P |s FO
Pls |y F1
P s Y Fa
P S Y Y F5
P S H Y F8
P S Y H Y F9
pls S I
P S Y - -1Y 0

S =Skip Y = Yes
U = Unprotected H = High

P = Protected

Figure 2-23.

N = Numeric

Attribute Byte Combinations in Hexadecimal



A LC statement can be wWritten as two or more statements. 1The LC
statement above, fcr example, could be written as:

(SF) TLC X'1C4Q" or (SFE) LC X*2901cCCu4C"
Lc x*'13' DC X'13!

Each item from the panel laycut sheet is ccded in this fashicn. Figure
2-24 shows the complete code required to display the sign-cn panel.
Except for one control character, it consists entirely c¢f the panel
text, preceded by the display crders for that text. (The control
character is described under the heading "Write Control Character

(WCC) . ™)

Bepeat to Address Crder

The Repeat to RAddress (RA) crder stores a specified alrhameric or null
character in buffer locations, starting at the current ruffer address
and ending at (but not including) the specified stop address. The
srecified stor address then tecomes the current Luffer address. 7You
specify the stop address immediately follcwing the RA crder, just as you
specify an address after an SEA order. After the stop address you
specify the character that ycu want repeated. When attribute values are
defined by the SA order, thcse attributes are applied as each repeated
character is written intc the character buffer. Symbolically this
afpfrears as:

Rx

- - ———
= =¢]

o —— ]

b —— —— o]
(@]
5

o o e —
[

RA is 3C in hexadecimal. RA can repeat null characters and can erase
selected parts of the screen. Ycu may alsc use it to rereat any other
character. To put a rcw of asterisks under the last title in the
sign-on panel, after the LC statement for "YCU MAY PRESS THE ENTER KEYI"
you specify an SBA for R12, C1. The RA order should repeat the asterisk
character to lccation E1, C1 (the address after the last *). This is
ncted cn the laycut fcrm as shown in Figure 2-25.

IBM 1BM Systam/360 Assembler Coding Form
= lope. Jeme [ T T T [ T T J=
e~ ET— | [rner N O O O O Y
SIGNPANL] bL Yol T I hice
M L HoFA Dleo’ | BA Qi | ATT P ,
C 0 S GN-ON_PRoCE wee’ !
c M 1CL F9IDlo’ BA_Qica | ATT P
C C PLENSE ENTER NOuR B1en-ON INFoRmAT1oN’
S 1caee Der’ SBA RlCi | ATT |PW
O\ NAME:’
VDS ATT CurRsAR
XML 1c3botDlER ! SBA HeCAS | ATT PW
0 0\ LoCATToN: /
N 1 DD/ ATT W
DC KN { LCRFOI DIES / -~ SB8A R1C| ATT Pt
oL NMumBER[: /
M DS’ ATT
C X | 1CHChI Do’ SGA RI1CAS | ATT P
C 1 1ClSLA Do SBA Rlioc3 | ATT P
DC OO WHEN ALl TNFoRMATToN TS ComplLeTE’]
% M ICd 4 S Rh\cs
' Youl mAy PRESS| TWE ENTE Key!

Figure 2-24. Assembler Language Statements for Sign-On Panel
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Display Buffer
Non-

Printer Address % High | Sel Disp | MDT

Item | Row | Col | Dec | Hex o Prot | No. | Int Det | Prt | On
| 10211 Yor2 | 3BA

SF | ATT | v
2 |04 |02 CIF9|SBA

SF [ATT [ ¥
3 (06 |ol 163C8| SBA

SF |ATT | — v
4 (06 o7 Sg ATT

. /
5 |0b |25 C360|SBA
__|SF [ATT | v v
b6 06|35 SF [ATT
7 o701 C¥0|SBA
v SF IATT | v [
8 |07 |16 SF[ATT v’
9 To7]23 | IC4C6|3BA
A/o /0 108 C5A| 3BA i
[v]

’ SF IATT | v
/N IRY-%) CobY| SBA
12 |o] o/ RA | #

Figure 2-25. Example cf RA Crder

The order in the example is coded as:

LC X'3C4040°
LC C'x*!

If you want to delete a field already cn the screen, ycu can regeat the

wpyull" character toc delete it.

Write Control Character (WC(C)

The control unit tc which the display unit is attached uses the orders
tc format the panel. <Cne ccntrol character for the ccntrol unit must be
included as the first character cf every panel you write: the Write
Ccntrol Character (WCC). The WCC is a hexadecimal ccde that prcvides
centrol information fcr the control unit and defines printer information
fcr printing panels. 1The other information in the WCC specifies:

e Whether to sound the audible alarm. The audible alarm is an
optional display unit and printer feature that sounds a tone at the
display unit ufon prcgram request. Ycu can request this function by
selecting the apprcpriate WCC hexadecimal code. If this feature is
not installed cn a display unit, the request is ignored.

] Rhether to restore the keyboard at the end of your ranel operaticn.
If this ofption is requested, the keybocard, which locks when the
cperator completes a panel operation, is automatically unlocked when
the program has finished processing the cfperator's input. Keyboard
restoraticon means the operator does not have to press the RESET key.

n
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You might not want tc unlock the keybcard after each panel is
displayed. For example, if you plan tc write out another panel
tefore you want to accert input, locking the keyloard rrevents the
operator from entering data before it is needed. Alsa, after
writing an incorrect panel, you may want to force the cperator tc
press the RESET key to make sure you have gained his attention.

. Whether to reset the modified data tag (MLT). If this opticn is
specified, the attribute bytes of all mcdified fields are reset.
This function resets all input fields to their original (unmodified)
status when an operatiocn is completed sc they are ready for the next
operation.

Fach panel written to a display unit or printer must begin with the WCC
to identify whether these functions are requested.

The hexadecimal code fcr each possible WCC ccmbinaticn is shown in
Figure 2-26.

Note: Bit number 1 of the WCC is the reset bit and can be used to reset
characteristics to their system defined values. Refer to the IBM 3270

The sign-on panel data is ncw complete and can ke sent to the display
unit.

WCCs for the Display

Start i%"é?g'e Restore Reset Code This
Printer Alarm Keyboard MDTs Hex Value

No Yes Yes Yes c7

No Yes Yes No Cb

No Yes No Yes C5

No Yes No No C4

No No Yes Yes C3

No No Yes No Cc2

No No No Yes Cl

No No No No 40

WCCs for the Printer

Sound Code This Hex Value If You Want

Start Audible Restore Reset NL and EM 40-Char. 64-Char. 80-Char.

Printer Alarm Keyboard MDTs Codes Honored Line Line Line
Yes Yes Yes Yes 4F 5F 6F 7F
Yes Yes Yes No 4E 5E 6E 7E
Yes Yes No Yes 4D 5D 6D 7D
Yes Yes No No 4C 5C 6C 7C
Yes No Yes Yes 48 5B 68 78
Yes No Yes No 4A 5A 6A 7A
Yes No No Yes C9 D9 E9 F9
Yes No No No Cs8 D8 E8 F8

Figure 2-26. WCC Hexadecimal Codes
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EANEL DESIGR WITH THE EXTENLCED 3270 DATA STREAM ATTRIBUTES

Ccnsider now the example of the Sign-On Procedure panel frcm Figure 2-4.
This panel will be designed for a color display with extended-color
capabkility.

Field 1: "™SIGN-ON PRCCEDURE"

Again, this field is a heading that should not be altered and not te
returned to the computer when the ENTER key is pressed. This field will
ke protected, alphameric, displayed at normal intensity, nct detectakle
Ly the selector pen cr curscr select, not mcdified, and blue. The SERA
crder would still be the same, but now a Start Field Fxtended order is
used. The hexadecimal data stream would be

X'11C1522902CC6042F1"

The X*11' (SBA) sets the buffer address toc rcw 2, column 11 (X'C15A').
The Start Field Extended order X'29' indicates two (02) attrikute "type
and value" pairs. The CO indicates a 3270 field attribute cf 60, which
is protected with the defaults mentioned akove. The 42 applies a color
type #with the attribute value F1, indicating this field will be blue.

Field 2: "PLEASE ENTER ... INFORMATION"

This field would have the same characteristics as field 1 and would not
have to be defined serarately, but, if desired, this field could te
defined with different attributes.

Field 3: “NAME"

This field should be protected, alphameric, not modified, and not
detectable by the selector pen. Since this field will request
information, it should ke distinguished from the panel heading;
therefore, it will be displayed with high intensity, which will be white
cn a color display.

The hexadecimal data stream would be X'11C6502901COE8'. This stream
deccdes as set buffer address (11) to row 6, column 1 (C650). A Start
Field Extended order (29) with one attribute "typre and value"™ pair (01),
a 3270 field attribute (CO0) of protect and intensify (ES8).

Field 4: The Area Following "NAME®

The null area follcwing NAKE is an operator input area and must te
unproctected. As before, the 3270 marks this field as modified if
anything is entered into it. To call the operator's attenticn to this
field, it will alsc have the Extended Highlighting attribute of
underscore, and the cursor will ke set at this location for entering the
information. The hexadecimal representaticn would be X'2902CO04041F413"'.
This again would be a Start Field Extended order (29), indicating twc
"type and value" pairs (02) with the 3270 field attribute (CO0)
unprotected (40) and the Extended Highlighting attritute type (41) of
underscore (F4) with the cursor set (13) at the buffer address for the
first space in the unprotected field, and with the defaults menticned
akove.
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Field 5: "LOCAIION"

] =

This field would have the same attributes as field 3, and the remainder
of the panel would be defined in the same manner as the above fields
with any combinaticn of attributes that suited user's requirements. To
deviate from the aktove, field 5 will be defined with some additional
attribtutes besides those listed in field 3. This field will te
Frotected, alphameric, non-selector-pen-detectable, and pink, and will
klink. The hexadecimal representation for this definition would te
X'11C6E82903C06041F142F3'. This is a Start Field Extended order (29)
with three attribute "type and value"™ pairs (03), the first teing a 3270
field attribute (CO0), frrotected with the appropriate defaults (€0),
Extended Highlighting (41) of blink (F1), and color (42) of pink (F3).
This same type of definition could be done for the remaining fields, all
crticns left to the user.

The layout' sheet for these fparticular fields is shown in Figure Z-27.

Ncw suppose the user did not like the attritkutes  of the NAME field and
decided to change them to rrctected, algphanmeric,
ncn-selector-pen-detectable, and yellow. This data stream in
hexadecimal would ke’ X'11C6502C02C06042F6'. This intergrets as tuffer
address row 6, columhn 1 (C65C) to modify the field (2C) to the 3270
field attribute (C0), cf prctected with the appropriate defaults (60),
with the color (42) of the field to be yellcw (F6) (Item 6 in Figure
2-217).

Suppose the user wanted to change the "N"™ in "NAME" to a different
cclcr, or any other appropriate extended 3270 data stream attrikute.
For this example, the cclor will be changed. The hexadecimal data
stream to be issued would be X'11C6D12842F5L5'. This interfprets as
tuffer address row 6, column 2 (C6D1) to define (modify) whatever 1is at
this location (28) with the attribute type of color (42), and value in
turquoise (F5) (Item 7 in Figure 2-27).

Attribute
Display Buffer Color Highlight PS Set
Printer Address | £ . Non- s | 2 %

] High | Sel | Disp | MDT ol -l s|x|Z|s]|: 2ol 8¢ <|lofloflo|wluw
item [Row [ Cot [Dec [Hex | & Prot | No. | tnt | Det | Prt | oOn g|f|alal|fP 6% 25| 3 [5% pleleigje|e
/] o2 |1/ Ci5A | 3B

SFE| v [
2 |09 (o2 CIF] | S
SF [V
3 19601 Ce30/SBA
SFE v [
H (o6 |07 SFE v
IcC
5 106 |25 CHE8| SP
SFE L v v
b [0b 0] Cw50| SRA
MF v v
7 [Ob|0a Co|
SA \r

Figure 2-27. Layout Sheet for Extended Data Stream Attributes
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ANALYZING INPUT DATA

Rhen the sign-on panel is displayed, the ofperator respcnds by entering
name, location, and serial number as shown in Figure 2-28. As the
operator keys this infcrmaticn, the entered data characters are stored
in the display unit's ruffer and are displayed as part of the fpanel.
Cata that is entered in a ncndisplayable field is stored in the buffer,
tut does nct appear on the panel.

When the orerator finishes entering the requested sign-cn data, he
indicates the end of this ofperation by pressing the ENTER key, which
causes an automatic Read Mcdified command execution and sends the
fcllowing information tc your program:

. An attenticn code to identify that the ENTER key was pressed

. The address of the cursor's location

. The start buffer address code to identify the next two characters as
addresses

. The starting addresses cf every modified field, follcwed by the data
in the modified fields

Figure 2-29 shows this sequence of input data, which is exrlained below.

Attention Identifier (AID)

The Attention Identifier (AIL) is a hexadecimal code. By identifying
this code, your program can determine in which of several fpossible ways
the operator contacted the program and determine what request is teing
made. For example, rressing the ENTER key requests "Please enter this
data."

The AID code is always the first code received from the display unit by
ycur program. The hexadecimal codes for all AID codes are shown in
Figure 2-30.

Fcr a Read Modified, the AIL code is followed Ly the cursor address,
which is the hexadecimal ccde for the row and column lccation of the
cursor when the operatcr contacted your program.

SIGN-ON PROCEDURE

PLEASE ENTER YOUR SIGN-ON INFORMATION

NAME: JOHN SMITH LOCATION: BOSTN

SERIAL NUMBER: 963981

WHEN ALL INFORMATION IS COMPLETE
YOU MAY PRESS THE ENTER KEY

Figure 2-28. Sign-On Eanel with Operator's Input
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T T T T T T T
| | | |Addr of |Text from]| |Addr of |Text from |
|AID | | | first |first | | second |second 1
| for |Cursor | Imodified|modified | Imodified|modified |
|ENTER |address | SBA|field |field |SBA|field |field |
L 4 ——d 4L L L L L J

Figure 2-29.

Input Lata Seguence

ATTENTION IDENTIFICATION
(AID) CONFIGURATION

AID VALUES FOR TEXT READ

AID VALUES FOR SHORT READ

Graphic
Char- |EBCDIC
acter Hex Operator Action
- 60 No action by display operator
88 No Action by display operator
(Inbound Structured Field
Identifier)
E8 No action (printer)
‘ 70 ENTER key depressed
1 F1 PF key 1 depressed
2 F2 PFﬁkey 2 depressed
3 F3 PF key 3 depressed
4 Fa4 PF key 4 depressed
5 F5 PF key 5 depressed
[ F6 PF key 6 depressed
7 F7 PF key 7 depressed
8 F8 PF key 8 depressed
9 F9 PF key 9 depressed
: 7A PF key 10 depressed
# 78 PF key 11 depressed
@ 7C PF key 12 depressed
A c1 PF key 13 depressed
B C2 PF key 14 depressed
c c3 PF key 15 depressed
D ca PF key 16 depressed
E C5 PF key 17 depressed
F Cé PF key 18 depressed
G c7 PF key 19 depressed
H c8 PF key 20 depressed
I c9 PF key 21 depressed
¢ 4A PF key 22 depressed
- 4B PF key 23 depressed
< 4c PF key 24 depressed
= 7E Immediately detectable field selected
0 FO TEST REQUEST key depressed
w E6 Data transferred from card reader

Figure 2-30.

Attention Identifiers (AIDs) in Hexadecimal Codes

%

6D CLEAR key depressed (screen cleared)
6C PA1 key depressed

6E PA2 (cancel) key depressed

6B PA3 key depressed
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Input Data

311 the modified fields from the panel follow the AIL ccde and the
cursor address. A mcdified field is any field whose attrikute byte has
the KDT on. A modified field can ke one that was modified Lty the
orerator or one that was defined by you in ycur program with the MLT on
in its attribute byte.

When any character locaticn in an input field is modified Ly the

crerator, the MDT in the attribute byte for that field is automatically
turned on. An input field is not necessarily a modified field. If the
crerator made no entry in the SERIAL field, for examfple, cnly his nanme,
location, and the date wculd be sent as mcdified fields tc your frogram.

The display unit sends all the data in a modified field except nulls.
When an operator finishes an cperation, the display unit reads through
the kuffer for every attrikute whose code indicates its MLT is on. Each
time one is found, the display unit prcvides an SBA code and the
starting address (the attritkute Ltyte's address plus one) of the modified
field. The SEA code identifies to your rrcgram that an address follows.
It is the same X'11' ccde that you coded in your panel tc identify the
starting locations cf the ranel's text.

SEA Codes

=20 SsS2=

SEA codes identify the inccming data by crcss-referencing it to the
ccrrect input field.

For the sign-cn panel, ycur fprogram knows that row 6, column 8 (X'C34F')
is the start of the name input field. When it receives the first SBA
code (X'11'), it checks the address that fcllcws to see if it is
(X'C34F'). If it is, ‘your program knows the text that follcws it (until
the next SBA code) is the ofrerator's name and can process the input
acccrdingly.

The first part of the input from the sign-cn ranel is as follows:

L . D D I ks D D iy I MG SN MO BN NN | |

|7CICU|CE6E|TT|IC3JUF|JIOIHIN | SIMIIITIH|sw.l

b i _ 1 LA _ 1 L £ L 3 & £ i . |

The hexadecimal codes are:

D: The AIL code for the ENTER key (see Figure 2-30).

CU4cCé6: The curscr address R7, C23. The cursor is at the
next character location after the entered serial
nunker.

11: The SEA (Set Buffer Address) order ccde which tells

the program that the next 2 characters are
addresses. (See Figure 2-21.)

C34F: The location (R6, C8) where the following text is
located cn the panel.

JOHN SMITH ...: The first modified field ccntaining the operator's
name.
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PRCGRAM ATTENTION KEIS

Each 3270 keykoard has at least cne program access (PA) key that the
cperator can use tc request program attention without sending any infut
data.

The AID codes for the EA keys are shown under a separate heading in
Figure 2-30, because they are not followed by input data even though
there may be modified fields on the panel when a PA key is fressed. All
four short read codes ccnsist of just the AID code.

Ycur program should use these keys for operator requests fcr immediate
action such as trouble alerts or requests for terminaticn. For example,
the assignment of several FA keys might Le:

PA1: Terminate current applicaticn

PA2: Return to starting (master) panel
PA3: Explain system message

Erogram Fupction (BF) Keys

Erogram function (EF) keys are a keyboard feature. Ycur program defines
the function that each key requests when it is pressed by the operator.

There is a sefparate AIL code for each FF key so that ycur rrogram can
quickly identify which key was pressed and ccnsequently which function
was requested. When a FF key is pressed, all modified fields cn the
Fanel and their addresses are sent with the AIL code and cursor address,
the same as the ENTER key. For this reason, a PF key can Lke a valuatle
time-saving device for the cperator. For example, the assignment of
several PF keys might te:

PF1: Return to fprevious panel

PF2: Clear (withcut using data) and repeat current fanel
PF3: Set ur next ranel

PF4: Page forward

PF5: Page kackward

PF6: Return to page #1

SELECTOR PEN ANLC CURSOR SELECT INPUT AND OUTPUT

Positicning data for selector pen (optional feature) or cursor select
(tasic feature on the 3278 and 3276) use and setting the attribute
characters is the same as fcr any other type of data, Lkut the select
function has additional data-stream requirements.

Selector Field Format

3 field for selectcr fen oferations must be defined as shcwn in Figure
2-31. The cursor select does not require the three part character that
must precede the selectcr pen field, althcugh they can be fresent.
Also, the cursor selection can ke on any character in the field.
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|
Data | Preceding field (on the same line as the
|

|
|
| Character SPD field).
............ 4
f 3 Space | Three space or null characters must precede
| Characters | the attribute byte defining the SPD field
| | unless the attribute byte is the first
| } character on the line.
f Attribute | The attribute byte defines the field as
| Character | displayed and selector pen detectable. (An
| | sSPD field may be protected or unprotected,
| | alphameric or numeric.)
SPD b 4
(Selector | Designator | The designator character which defines
Pen | Character | the type of operation performed by
Detectable) | | detection on the field.
Field p———————————- 4
| Displayed | One or more displayed alphameric charac-
| Data | ters for sensing by the selector pen.
|
| 3 Null | Three null or space characters are required
| Characters | when a new field follows on the same line
| | as the SPD field.
¥
f Attribute ] Succeeding field (on the same line as the
| Character | SPD field).
t i
| Data |
| Character |
| |
| |
I |

Figure 2-31. TDefiniticn of Field for Selectcr Pen Ofperaticn

The attribute byte, the designator character (described in the next
section), and displayed althameric characters must ke c¢n the same line.
If the field is longer than cne line, cnly those characters on the same
line as the attribute Lyte can be detected ky the selector.

Lesignator Characters

Designator characters define three types of selector fields: selecticn
and two types cf attenticn. Each type of field performs a different
CEeration.

The selection field is defined by a questicn mark (?) designator
character. When the selectcr pen detects a selection field, the MLT bit
in the attribute byte for that field is set in the display buffer.

Alsc, the designator character is automatically changed on the screen to
a greater-than (>) sign to provide a visible indication tc the oferator
that the detection was successful. If a mistake was made and the
cperator again detects cn that same field, the > reverts tc a ? and the
FDT is reset. The first tyfpe of attention field is defined Ly a sfpace
or null designator character. Probing an attention field cr selecting
it with the cursor is similar to using an ENTER key. The inrut
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information is released to ke read by the ccmputer when it is ready to
dc so. The second type of attention field is the ampersand (€) with the
3274 or 3276 contrcl unit. Probing this field causes the frogram to
issue a Read Modified ccmmand and obtain both the address and data of
each field.

Figure 2-32 shows a sanple selector pen franel that illustrates scme cf
the srecial infut and cutput data stream ccnsideraticns.

Fcr cutput, an Frase/Write creates the panel. 1In the WCC, you enatle
input and optionally reset the MDTs. Next yocu specify an SEA sequence
tc get ycu to R1, C7, followed by an SF with a protected attrikute.

This should be followed by the heading "PICK ... COLUMN" and another SEA
tc R3, C9. Then specify an SF order, followed ty a protected
(detectable fields may ke rrctected) and detectable attribute. Next you
need the designator "2?" followed ky "REL":

> Wn
O 4+ g

S
F

ro———
O
R ——
o
[l
T
(==
b———
re
=
o ——— ]
h—— —
=
w

|
| C9
|
L

S —

L
|
|
|
L

b o—— — o
p— ——
IN)
b———
=
b — — —
=
fp— — —
(o]

S ——

An SBA after "REL"™ to K3, Cz5, provides more than the 3 required null
characters and positicns the SF, attritute, and designator for "2 LOCR".
This type of sequence is repeated for the remaining fields to location
R7, C28. The designatcr here must be a null or a tklank so that frcking
or selecting by the cursor the "ENTER" field releases the selection to
the computer.

As the operator uses the selector pen or curscr select, the rrogram
ccrrelates the address ¢of each selector-pen-detectakle field with the
data associated with it.

Tc combine selector-pen or cursor-select-detectaltle input with keytoard
or cursor select input, use the keyboard tc release the data to the
ccmputer by pressing the ENTER key or a PF key. Use of the selectcr pen
or cursor select tc release the data, such as by selecting "ENTER" in
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20 lll L1 IJLII Illl |||1 L1t ':14 o 11]1 N
o3 _LL44_144_£LﬁRﬁJh| [0 Ill 1||UW241Q@bJﬁ1 ll e W
04 1 1] l 1 L[aj’)'&LulEl l L1l l 1 11Ll?lq )DIOIOK 11 l 111} 1 1
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Figure 2-32. Sample Panel fcr Selector Pen or Cursor Select Detection
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cur example, transmits only the addresses of the fields in which the MDT
was set unless you are using a 3274 or 3276 ccntrol unit in which case
the address and data are transmittead.

In the example, if you pick FEED and 4 LCOR the symtolic input would
arpear as follows:

cursor

ALDR c10

o o o o— o
OO
o o ——
e . —

= o Wn
b — ]
=<]

w
S ——
R ——

> o Wn
S ——

&

E~

[g]

N

(=)}

e e —— )

Shortening transmissicns by eliminating unnecessary data requires some
caution. If you design a panel requiring bcth pen selecticn and
keyboard entry, do not put an attention designator (space cr null) on
the panel. An attenticn designator after keybcard entry transmits only
the address of the keytocard input field and causes the loss of its
contents. Not having an attemticn designatcr cn the panel assures you
that an ENTER or PF key will be used and the modified field contents
will be transmitted (and the words "RED" and "4 DOOR" in the example).

The examples used so far have assumed that you started with a klank
screen and that you built the entire panel intc your data stream with
ERASE or WRITE commands. This approach may lead to tedious work and
lengthy data streams, which you can avcid if the panel you wish to
display differs only slightly from the one that is presently displayed.

MOLCIFYING EXISTING PANELS

Surpose the displayed panel is the sign-on panel in the previous
sections. If the operator keys an invalid serial number, you may wish
to notify him of his error and request reentry of the serial numker
field only. You could create a new error message panel, write it to the
display, require that the orerator acknowledge its receipt, create a
special serial numker entry panel, write it, and finally read the
corrected serial number. A tetter way might ke to use the existing
sign-on panel.

After the operator has keyed the data and it has been read into the
computer, the screen arpears as shown in Figure 2-33.

Ycu would like the screén to look like Figure 2-34,
Most of the informaticn you want displayed is already there. An
Erase/Write or Erase/Write Alternate command would clear the screemn and
require writing a data stream containing all the information for the new
Fanel. You could use a Write command which mcdifies existing data in
the 3270's buffer.
To change the panel in Figure 2-33 to lcck like Figure 2-34, you would:
1. Position the curscr at E7, C17;
2. Replace the message beginning at R10, C5 with the error message;

3. Change the attrikute at R10, C4 to high intensity for the error
message. ) :
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Figure 2-33. Modifying an Existing Panel -- Basic Panel
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Figure 2-34., Existing Panel with Error Message
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fc do this the right side of your panel layout for the error panel might
(in akbreviated form) lcok like Figure 2-35.

ITEK 1. Repositions the cursor to R7, C17.

ITEM 2. Changes the attrikute at R10, C4 tc protected and high
intensity. If the designer of the sign-on panel had ccmkined
the original field at this locaticn with the previous field,
the field "SIGN-CN FROCEDURE," and the following field Lty
omitting the attrikutes at R10, C4, R2, C11, and R4, C2, (as
you saw under the discussion of attributes) the result would
be undesirakle. The attribute placed at R10, C4 wculd begin a
new field. This would not affect the preceding field tut, by
wraparound, would cause "SIGN-ON PROCEDURE"™ and "ELEASE ...
INFORMATICN" to be high intensity even though they were
neither intended tc be so, nor were they rewritten. For this
reason you should adhere closely to the "Field Ccncept" and
not combine fields unless necessary for efficiency; if you
nust combine fields, be very careful to avoid undesired
results.

ITEK 3. Repositions the data flow to correctly place the second line
of the error message. 3 characters are used instead of 6 null
characters.

ITEM 4. Repositicns the data flow for the third line c¢f the error
message.

Since there are twc different types of Write ccmmands for the 3274 and
3276, you must tell the I/C portion of your program which type tc use
for the data stream. You may want to indicate the type you want in a
ccomment in the data stream. It is suggested that you estallish some
ccnvention for indicating ccmmand selecticn by discussing it at your
installation with the feople responsible for the I/0 porticn of the
Frogran.

3
H
=
m
™

OF |ERROR ng;ﬂA "
T2 OL NE Ts?ﬁm{ 41535@
[D) 1) o

Di;play Buffer " Non-

Printer Address % High | Sel Dﬁs:) MDT

Item | Row | Col | Dec | Hex | O Prot | No. | Int Det |Prt |On
[ |o7]i7 3BA )
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Figure 2-35. Panel Laycut Changes for Errcr Message (Keyed to Text)
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When the operator presses the ENTER key after filling in the sign-on
ranel, the keyboard automatically locks, as it always dces after anm
cperator-initiated input ofperation. One of the functicns cf the Write
Ccntrol Character, which was also discussed under "Coding the Panel," is
to enable the keybcard. You should now decide if you want the WCC at
the keginning of the error ranel data stream to enable the keykoard for
the operator. While it is ncrmal to enable the keyboard at this point,
ycu may not want to do it here. It might ke tketter for the operator to
rress the RESET key, calling further attenticn to the error panel. (See
the discussion of the Copy Function for additional information for the
3274 and 3276 control units.)

In Figure 2-33, assume that the operator now keys "9" and fpresses the
ENTER key. The "9" ccrrects the original entry error and the serial
numker field now reads "963981%. What goes into the ccomfputer? The
prior discussion of input data streams shows the basic format, but which
fields can you expect? You know that the serial numker input field will
ke received in its entirety, since keying the "9%" caused the 3270 to
turn on the MDT for this field, and any field which has Leen modified is
transmitted in its entirety (except nulls).

The input field MDTs for NAKE, LCCATICN, and SERIAL NUMEER were all
turned on by the data entered into those fields in the sign-on panel.
¥hile an Erase/Write or Erase/Write Alternate resets all MILTIs, a Write
does not; therefore, if you do not reset them, all 3 input fields are
returned to the computer. Eecause not all of them have changed, all 3
should not return to the ccmputer. You may specify in the WCC that all
MD1Is in the device are reset "off" or "not modified" (ycu should do so
here).

Ycu may also want to scund the audible alarm, if you have cne, with the
error panel. A WCC tc reset the keyboard, reset all MDTs, and sound the
alarm is defined as IC X'C7' (see Figure 2-26). You can ncw use the
Write command to change the sign-on panel into the errcr message panel.

existing screen image while retaining all or a porticn cf the
information already displayed. With the Write command, you can treat
the 3270 as a typewriter-tyre terminal and write your panel line Lty line
or field by field. Using multiple Write ccmmands to create a panel,
while technically possikle, may create protlems.

The orerator might start keying data into the ranel befcre you have
finished writing it all to the screen. You can prevent this proktlem by
nct enabling the keykcard (see WCC above) until the last Write in: the
series.

Using successive Write ccmmands to accomplish what one Write command can
dc is an inefficient use of the communication line on remote 327Cs, and
unnecessary I/C overhead on lccal 3270s. In addition, in bcth local and
remote use, successive Write commands without an intervening REAL may
result in a "blinking" effect while you build up the panel. "Blinking"
may te annoying to the operator. (The 3274 and 3276 ccntrcl units
update screens withcut the klinking screen.)

Wherever possible, use a single Write command to avoid the
inconveniences noted akcve.
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Erase Unprotected to Address

The error panel shcwn in Figure 2-34 displayed the errcneous serial
number. All the operatcr had to do was key cver the incorrect digits.
This may sometimes ke confusing. You might instead want tc erase cnly
the serial number input field as shown in Figure 2-36.

Begin again with the desired WCC. Place the cursor at R7, C17 with an
SEA to R7, C17, follcwed by an IC order. Tc erase what was entered in
the serial number input field, use the Erase Unprotected tc Address
order, or EUA (watch the sequence of these letters so ycu dc not confuse
them with EAU, which is discussed next). EUA inserts nulls (erases all
unprotected positicns) from the current buffer address up to, but not
including, the specified stcp address. It will also set any character
attributes of the nulled characters to X'00°'.

The specified stop address then Lkecomes the current tuffer address. The
format of the order is similar tc an SBA; the code for the crder itself
(X'12' for EUA) is immediately followed by a row and column address.

At the first rosition to be erased (a result cf prior creratiom) you
shculd include an EUA crder. For a terminating address, ycu may use R7,
C23 (the first positicn after the last tc be erased). There is a better
stcp address, however. Since EUA only erases unprotected fields, and
since the field beginning at R7, C23 is prctected, it can be included in
the range covered by the EUA. If R10, C4 is used as the stop address,
nothing additional is erased, but you can then write the next attribute
without using an SEA, saving three characters of transmission (see
Figure 2-37). The current kuffer address is the stof address. Any data
cr SF order that follow go into the buffer at this address.

EUA erases all unprotected fields within its range and can erase
multiple fields. Suppose you wanted all three input fields erased on
the error panel, as shcwn in Figure 2-38.

First place the cursor at R7, C17, then "rack up" with an SEA to R6, C8
(the name input field) Lkefore issuing the EUA to R10, C4 (see Figure
2-39).
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Figure 2-36. Error Message Panel with Serial Number Field Erased
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Figure 2-37. Example cf EUA Use
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Figure 2-39.

Erasing Multiple Fields with EUA
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You could have started at R6, C8 with an SEA to R6, C8, fcllowed Ly the
EUA to R10, C4. Hovwever, scmetime later in the data stream you would
have had to "kack up," protatly with an SEA to insert the cursor.

Erase All Unprotected Ccmmand

In the preceding example, you wanted tc erase all ungprotected data,
reposition the cursor, and add some new titles to the sign-cn panel to
make it an error panel. The Erase All Unprctected command:

e Clears all unprotected character locations and associated character
attributes to nulls

) Resets MDTs in all unprotected fields
° Unlocks the keybcard
e Resets the AIL (see "Erogram Attention Keys")

° Repositions the curscr tc the first character of the first
unproctected field

This command appears tc do what you want (it even does what the WCC
would have done), but it does not write any data to the screen. Ycu
could issue an Frase All Unprotected command before the Write command.
Then you would just write the new titles in their proper pcsitions. You
have then issued two ccmmands to create cne ranel., What, then, is EAU
for? It logically resets the panel for repetitive input using the same
panel. Lo not use EAU tc change panels.

Lata Entry Example: You can use the EAU command to change a sign-on
pranel slightly and make it a data entry panel. Then the cperatcr just
keys in NAME, LOCATION, and SERIAL NUMBER fcr the first employee. If an
error is made, an error panel is shown. If there is nc errcr, you may
Wwant to clear the input, reset the MDTs, unlcck the keyboard, and
rerosition the cursor.

The data entry panel might arpear as shown in Figure 2-40.
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Figure 2-40. Example cf Data Entry Panel
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The operator keys JOHN SMITH, presses TAB, keys BOSTN, fresses TAE, keys
963981, and presses ENTER (Figure 2-41).

You simply send the 3270 an EAU command to unlock the keybocard. The
cperator then sees the same panel as in Fiqure 2-40. The oferator may
now key data for the next employee. You have used your kncwledge of
what is displayed already tc arrive at the next panel or re-create the
Fresent panel.

Reretitive Outfput

In the data entry example ycu used one panel repetitively for input of
enployee informaticn. You can reverse the requirement and design an
employee data screen. For this example, assume the application is
inquiry with "browsing" capatkility. Assume also that the cperator has
previously used ancther ranel to request the informaticn for employee
numker 963981. 1The disrplay might appear as shown in Figure 2-42.

At the bottom of the fpanel the ofperator is instructed tc use the PA1 key
to see the next emgployee page, probably numker 963982. The PA2 key is
assigned to page backwards. Remember, PA keys are assigned by the
Frogram. Program access keys cause a short transmissicn; they do nct
even transmit the contents c¢f changed fields. For an inquiry and
browsing application, there should be no input. The PA key assures
there is no input even if the operator changes one of the unprotected
fields, so its use is freferred to the ENTER or PF keys.
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Figure 2-41. Tata Entry Panel with Entered Data
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Figure 2-42. Employee Lata Fanel

The input fields in the rrevious examples are output fields in this
example. You could designate them as protected, but if ycu did, you
cculd not use another 3270 function called "Program Tak." The Progranm
Tak (PT) order advances the current buffer address to the address of the
first character locaticn of the next unprotected field. When the PT
crder immediately follcws an alphameric or null character (not another
crder) in the WRITE data stream (other than the character specified Ly
the Repeat to Address crder, which is discussed earlier), it also
inserts nulls in all the character positions from the current Luffer
address to the end of the current field. The PT order can ke used to
rage through the employee data file.

When the operator is ready tc view the information for the next
employee, he presses the FA1 key. Since you want to mcdify cnly the
present panel, not erase it cr blank the unprotected fields, you request
a WRITE command with a WCC toc unlock the keykoard. Because you are nct
sure of the present buffer address, you might begin with an SBA order to
R6, C8 followed by the next employee name from the disk file - JOE AMES.
Fecause this name contains fewer characters than JOHN SMITH, the screen
wculd look like this if you did not clear the remainder of the field:
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You must also place the location code at lccation R6, C36. You could
use klanks after the name and an SBA sequence, or EUA with its
associated address. Use PT instead. 1Insert a PT order after the "S" in
"AMES". The single PT order clears the remainder of the unprotecteqd
name field to nulls and positions for the location code. PT should alsc
follow the location ccde to position for the serial number. The data
stream might look like this:
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The screen would agpear as shown in Figure 2-U43.

As you have seen, you can write each new panel out in its entirety with
an Erase/Write or Erases/Write Alternate command. You should understand
the relationship between the past data streams and the cne you are
kuilding.

COLUMN
1-10 T 11-20 21 -30 31—40
1]2[3[a]s]6[7]8]o]o]1 [2]3]4]s[6] 7]8[e]0[1]2]3]4]5]6]7]e]e[o]1]2]3]4]5]6]7]8]9]0]1]2]
L I R llll LJI 11 [ Ill,LliJ !11 ||| WENE E
oz J||||||||lQLE|MPLLJO|Y|E|E|ID|Aﬂ'|AaIlnun ||||I||ll '
B |||| IlJJ,lLl 1111 III Illl [ N II! R FN
04 1o, TIMI Fl DE m
05 lIlI|llllljlltillilIllll'll'li!lJljllll 11
06 |1||l111 Li0,C, N WY
°7_&g.mu_.uulu.a.m_|9&_mlez-<>-- ll L
i I llll 1[1:: |||| lll 111 lun liII |1|| RN N
o |11|'||||I||1|l;1|1l|||| Illllllll[llll 11
©1 | oTlo €€l mne Wex T EMpLolYEE PAGE (PAIL L],
"1 Tlo ReTluam dlo Tmel paevitovs, pase lPaz i |,
;12 ||||[ll||||||j|||||InnJllelllluallan“BO
o 13
< IlllIl_l[l'lllllllllll]ll'lllI!lllllllll [

Figure 2-43. Panel Cefined with Program Tat
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CHAEFTIER 3. SCREEN MANAGEMENT

A screen management program module is a set of sutroutines physically
separate from applicaticn prcgrams and frcm the telecommunications
management program mcdule of an online 3270 system. Figqure 3-1
illustrates this relaticnshif.

Suppert functions in a screen management program may reduce the amount
of detail work required by the applicaticn fprograms, and effectively use
the features of the 3270. 1The separaticn of screen management from the
other programs alsc allcws screen management to be modified with little
¢r no impact cn application programs or the telecommunicaticrns
management progranms.

Screen management might include:
. Cecoding input data streanms.
] Pynamic building of output data streanms.

] Generating multiple I/0 requests tc the Line Contrcl Mcdule based
upon a single request frcm an application program (that is, WRITE
then READ).

. Automatic paging; the arglication program passes multiple pages to
screen management, which asks the line ccntrol module to write a
Farticular page to a disrlay, depending on the display oferator's
request,

. Automatic copying (providing a hard copy cf a display image).

The COPY function suppcrts data movement between any types of device
attached to the same ccntrol unit: display tc display, display tc
printer, printer tc display, and printer tc printer. Tc prevent copying
information from an unauthorized device, the control unit frovides a
program-controlled cory-lock for devices attached to it. If the first
Fcsition of a device tuffer contains an attritute character with the
protected option, the ccntrcl unit rejects any attempt tc ccpy from that
device. (The differences in copy functions for the various control
units are described at the end of this chafpter.)

Application Screen Telecommu- Physical TP
Pr‘:)groms Management nications Interface
- -t Management | such as BTAM

Figure 3-1. Relaticnship of Screen Management to Teleccmmunications
Management and Application Progranm
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CECOCLING ANL GENERATING LCATA STREAMS

The data streams sent Letween application programs and the 3270 ccntain
unique orders that request particular cperaticns by the 3270 displays
and printers. Generalized sukroutines can ke written tc assist the
arplication programmer's interface with the 3270 system, and an
interface can be built to simplify online progranms.

Yhis chapter discusses several approaches tc the develcgment of a screen
management module whose functions can ke used ty the application
Frogrammer to prepare cutput data streams and to decode input data
streams. The approaches demonstrate how some 3270 device-dependent
considerations can be removed from the application programmer's
resgconsibility. The different techniques for 3270 input cr cutput data
stream manipulation can Lbe used in various ccombinations to suit the
needs of the installaticn.

This discussion assumes that the device management routines (line
ccntrol) discussed in Chapter 4 make the local and remote 3270
transparent to the applicaticn program. Therefore, discussion of data
streams in this chapter ignores all header data in the input stream up
to and including the RIC character, and all header data in the output
stream up to but ncot including the Write Control Character (WCC).

CECOLING READ MODIFIEL INPUI DATA STREAM

A Read lMcdified command for a display staticn with a formatted screen (a
screen with at least cne attribute character defined) produces a data
stream consisting cf the data from each field whose modified data tag
has been turned cn (either Ly rrcgram ccntrcl or by data entered in the
field). Each transmitted data field is preceded Ly the 3270 Lbuffer
address where that data is lccated on the display. The order of the
fields transmitted frcm the screen is from left to right for each line,
starting at the tor of the screen and ending at the bettcm of the
screen. All null characters in a transmitted field are stripped cut by
the control unit during transmission.

The data stream, ignoring the header information up to and including the
AIrL character, afgppears as:

A
1 CATA

-
b2t tn
N
b —— —
b o tn
b o — ]
-—
N
o - —
.
.
.

1
|
|
|
L

If the data entered in a field is varialkle-length or if a field can be
skipped by the terminal cperator, the data frcm a particular field cn a
given panel can appear in a different locaticn within the data streanm
for each set of operatcr input. A Read Kodified command prcduces a
variable-length data stream cf fixed-length fields and variakle-length
fields concatenated together.

Each two-character screen address in the data stream is immediately
rreceded by a Set Euffer Address (SBEA) order. The detecticn of each SBA
order in the data stream identifies the next two characters in the
stream as a 3270 screen address and also indicates the end of the
preceding data field. The System/360 and System/370 translate and test
instruction (TRT) can Le used to scan the data stream and to stop at
each main storage address ccntaining an SEA order. If the detected main
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stcrage address of the current SBA order is known, the following
calculations can be performed for a given data stream:

SBA (1), ADD(1A), ALL(1E), DATA FIELD (1),
SBA (2) , ADD(23), ALL(2E), DATA FIELL(2),
SBA (3),

The numbers in parentheses are used as subkscripts to provide unique
identification:

. The length of data field (1) = (Address of SEA(2) - Address of SBA
(1) -3.

. The two-character 3270 screen address of data field (1) can ke found
at the address of SEBA (1) +1.

. The length of data field(2) = (Address of SBA(3) - Address of SEA
(2)) -3.

. The two-character screen address of data field (2) can be found at
the address of SEA(2) +1.

The. two-character 3270 screen address as it afppears in the input stream
dces not provide a direct decimal or binary numeric value that can ke
used to calculate the relative position in the 3270 buffer from which
the data was read. However, you can use the following routine tc
ccnvert the 3270 address as it appears in the input data stream to a
rinary value which directly indicates the position (relative tc zeroc) of
the data in the 3270 tuffer.

Assume that R3 contains the address of SEA(1) and that R4 and R5 are
work registers. RS will ccntain the result at the end of the routine.

ALCCNVRT EQU =*

SR R4, R4 CLEAR WORK REG

SR R5, RS CLEAR WCRK REG

IC R4, O(R3) GET FIRST ADDRESS CHAR (ADL (13))

N R4, = F'63" TURN OFF ALL EITS EXCEPT LAST SIX

IC RS, 1(R3) GET SECOND ADLRESS CHAR (ALL (1B))

N RS, = F'63" TURN OFF ALL EITS EXCEPT LAST SIX

SLL R4, 6 SHIFT FIRST ADDRESS SIX BITS TO THE LEFT
AR R5, R4 ADD THE RESULTS TOGETHER

By using the above technique, several apprcaches may be developed to a
general purpose subroutine that decodes the variable field length data
stream for the applicaticn rrogram, and returns the data in a more
easily processed format.

Ncnselector Pen or Non-Cursor Select Lata Streams

—_—mm LS amms RlSe Sl SRR emaREnsSs RSl Sfess mlmmemes

DISELAY BUFFER IMAGE TECHNICUE: By using the READ BUFFER ccmmand you can
use the display buffer image technique to return to the apglication
Frcgram a main storage Luffer area the same size as the display tuffer
(480, 960, 1920, 2560, 3440, 3564). The data read from the display is
placed in the same relative fosition in the main storage ruffer as it
occupied in the display tuffer, with all other positions in the returned

tuffer cleared to spaces.
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For this technique, use the IRT instructicn and the 3270 address
ccnversion routine. JYcu must know the relative locaticns in the display
tuffer where data can ke entered by the orerator, so that the decoded
tuffer can be processed when returned ry the mapping sukrcutine. The
completed layout sheet for the panel in which the operator enters data
will give you the required addresses relative to the respective tuffers.

Using the image technigue, all data received from the 3270 is
left-justified in its respective fields. This has no effect on
fixed-length fields, variable-length alphameric fields (which are
normally left-justified), or omitted input fields. However, you must be
aware of variable-length numeric fields where the operator can omit
leading zeros.

Although the image technique requires little main storage for the
mapping subroutine, main storage can be wasted if the routine returnms a
conplete buffer with little data. To help cvercome this problem, the
decoding routine can pass back to the application program, a field at
the beginning of the kuffer. The field indicates the total length of
the tuffer, which allows the decoding routine to use a Luffer area just
large enough to accommcdate the relative address of the last data field
read.

MAPEING FROM A TAELE CF BEQUIBEHENTS' This mapping technlque requires a
tatle assembly for each unique input panel that the mapping subroutine
decodes for the application program. The talkle provides information to
the subroutine so that the input data stream in one main storage buffer
can ke decoded a field at a time and moved to a specified relative
offset in another main storage buffer (the target buffer) according to
the directions assembled in the table. The preassemkled takle could be

used to specify the following information tc the mapping subroutines:

1. The 3270 buffer address preceding each field, which cculd ke read
from a particular panel. This is the buffer address as it appears
in the data stream which corresponds to the first data positicn in
a field, not to the buffer locaticn of the attribute character that
defines the field. Any data fields in the 3270 input stream that
do not have a matching buffer address in the table would be ignored
by the typical mapping routine using the talkle approach.

2. An offset relative to zero that provides the starting position of
each field in the target tuffer. This information allcws the
application programmer to order the fields in the target buffer in
a sequence that may or may not agree with the field sequence in the
transmitted data stream.

3. A value that indicates the maximum length of each field in the
target buffer. This information allcws the mapping rcutine to
truncate data stream fields that are too long for the target
fields. The maximum field length value is alsc required if the
mapping routine surports right-justification of fields during
mapging.

4., A flag byte consisting of bit switches that could indicate:

L Whether left justification with lcw-crder blank padding is
requested

. Whether right justification with high-order zero fill is
requested
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. Whether the field should be translated to ensure ugpercase
characters only

o Any additional functions the installation wishes to implement
in the mapping routine

Figure 3-2 shows scme typical logical contents of the table. The order
cf the elements within each table entry is optional.

Assume that you map the follcwing input data stream in hexadecimal using
the sample talble in Figure 3-2:

1T140D4F1F2F31140E8€18283848511C1C6E385A7A3

The following target kuffer, also in hexadecimal, would ke returned to
the applicaticn prcgranm:

C1C2C3C4C54CUCUOUOU0FOFOF1F2F3E385A7A34C40

This approach to mapping makes the applicaticn “program's input
Frocessing routine device-independent.

Instead of the mapping table, you could write a macro instructicn to
Frerare the table; the macrc would convert written requests into the
Froper machine lanquage ccnstants.

A tyrical format for a macrc instruction to Lkuild the samfple talkle shown
in Figure 3-2 might Le:

MAF NAME=TAELE,FCLEL=2

MAP ALD=(1,21) ,0FFSET=11,MAXL=5,JUST=RIGHT

KAP ADD=(1,41) <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>