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About This Manual

Who Should Use This Manual . ..

This manual is to be used by programmers who intend to design, create, and
maintain menus and displays using either the screen design aid (SDA),
which is a part of the Utilities Program Product, or the System Support
Program (SSP). Using this manual, you should be able to:

Understand what a menu is and how you can use one to simplify the
operator’s duties

Understand what a display is and how you can use one to make an
application easier to use

Create and maintain menus using SDA
Create and maintain help text for menus using SDA

Create and maintain menus using the BLDMENU procedure, a part of
the SSP

Create and maintain display formats using SDA

Create and maintain display formats using the FORMAT procedure, a
part of the SSP

Create and maintain help for display formats using SDA or the
FORMAT procedure

Create RPG II WORKSTN file specifications using SDA

Create work station utility (WSU) programs using SDA.

About This Manual X1



How This Manual is Ai'i'anged -

xii

Creating Displays

The first three chapters of this manual contain general information about
menus and displays. If you are familiar with menus and displays,; and how
they are designed, created, and used, you can skip these first three chapters
and go directly to the chapters that describe SDA and the SSP procedures.

Chapter 1 contains introductory information about menus, their
advantages, how they are used, and how they are designed.

Chapter 2 contains introductory information about displays, their
advantages, how they are used, and how they are designed.

Chapter 3 gives some additional information, you might consider when you
design your displays. Chapter 3 describes how to:

® Design and use hélp text you can provide for the displays used by your
applications

. Design your displays if they are used at remote display stations

e Design and use displays if they are used in combination with other
displays

o Use fields that can check the data typed into them for accuracy and
correctness

° Design and use displays shown by a procedure and used to pass data
from the display to a program that is just starting.

Chapters 4 through 9 of this manual introduce you to SDA and describe
the things you can do using SDA:

Chapter 4 contains introductory information about SDA.

Chapter 5 describes how you can use SDA to create and maintain menus.
A foldout page at the end of Chapter 5 can help you to follow the path
through the SDA displays used to create and update menus and to create
and update menu help text. Chapter 5 explains how to:

¢ Create a new menu

e Update anh existing menu

e Delete a menu

o C(Create énd maintain help text for a menu.

Chapter 6 desci‘ibes how you can use SDA to create and maintain display
formats. A foldout page at the end of Chapter 6 can help you to follow the
path through the SDA displays used to create and update display formats.

This chapter also explains how to add and maintain help areas for $SFGR
formats. Chapter 6 explains how to:



e Create a new display format

e Update an existing display format

e Create help text for a display format

® Delete a display format.

o Add a help area for $SFGR formats.

® Browse and update selected or all help areas for $SFGR formats.

o Delete a help area for $SFGR formats.

o View $SFGR help formats.

Chapter 7 describes how you can use SDA to build RPG II WORKSTN file
description specifications and WSU programs for the display formats that

you create.

Chapter 8 describes additional services provided by SDA. These services
allow you to:

e Use the Development Support Utility (L)) or the Source Entry Utility
(SEU).

e View displays that you create.
e Print images of the displays that you create.

o Compile display format source members to create the display format
load members used by your programs.

Chapter 9 explains how SDA allows you to recover your work if an SDA
session is unexpectedly interrupted.

Chapters 10 and 11 of this manual describe how to use the BLDMENU and
the FORMAT procedures, both part of the SSP.

Chapter 10 describes how you can use the SSP procedures to create and
maintain menus. Chapter 10 describes the BLDMENU procedure.

Chapter 11 describes how you can use the SSP procedures to create and
maintain display formats. Chapter 11 describes the FORMAT procedure.

The appendixes of this manual contain reference information you will use
with both SDA and the FORMAT procedure:

Appendix A describes the specification entries used to define information
about the entire display format.

Appendix B describes the specification entries used to define how help text
for a display format is displayed to the operator.
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Appendix C describes the specification entries used to define information
about individual fields on the display format.

Appendix D describes problem determination procedures.

This publication follows the convention that Ae means he or she.

What You Should Know . ..

Before using this manual, you should be familiar with the System/36
manual Learning about Your Computer, SC21-9018, which contains
introductory information about the System/36.

This manual contains references to display station operation. See the
display station Operators Guide for complete operation information for your
display.

If You Need More Information . ..
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You might need some or all the following System/36 manuals while using
this manual:

e Operating Your System - 5360 & 5362, SC21-9452
o Operating Your System - 5364, SC21-9453
o Using Your Display Station, SC21-9455

e System Problem Determination - 5360, SC21-7919, System Problem
Determination - 5362, SC21-9063, and System Problem Determination -
5364, SC21-9375 which contain information about how to operate the
System/36.

e System Reference, SC21-9020, which contains information about how to
use procedures, control commands, operation control language (OCL)
statements, and SSP utility programs.

o Concepts and Programmers Guide, SC21-9019, which contains
information about how to design and code applications for the
System/36.

e [BM 5250 Information Display System Functions Reference Manual,
SA21-9247, which describes the programming requirements for
communicating with the remote work station controller that controls
all attached 5250 work stations. The remote work 'station controller can
be a 5251 Model 12 or a 5294 Control Unit. Use this manual for
additional information when you create formats to be used by the 5250
Information Display System.



Functions Reference Manual, SA21-9436, which contains information
about machine instructions, status bytes, and other information about
the System/36 at the machine code level.

System Messages, SC21-7938, which contains descriptions of the
messages that the System/36 SSP displays and prints. Use this messages
manual for information about all displayed and printed messages that
begin with the characters SYS.

Utilities Messages, SC21-7939, which contains descriptions of the
messages that the System/36 Utilities Program Product (screen design
aid, work station utility, source entry utility, and data file utility)
prints and displays. Use this messages manual for information about all
displayed and printed messages that begin with the characters SDA,
WSU, SEU, and DFU.

Guide to Publications, GC21-9015, which contains a general guide to the
System/36 publications, a glossary of all the terms used in System/36
publications, and a list of topics and in which manual the information
can be found.

Source Entry Utility Guide, SC21-7901, which contains information
about how to run the source entry utility. Use this manual for
information about how to create and update source specifications,
procedures and programs.

Development Support Utility Guide, SC09-1085, which contains
information about how to run the development support utility. Use this
manual for information about how to create and update source
specifications, procedures and programs.

Programming with RPG 11, SC21-9006, which contains information
about RPG II programming. Use this manual when you code the RPG II
programs that use the display formats you create.

Programming with COBOL, SC21-9007, which contains information
about COBOL programming. Use this manual when you code the
COBOL programs that use the display formats you create.

Programming with BASIC, SC21-9003, which contains information
about BASIC programming. Use this manual when you code the BASIC
programs that use the display formats you create.

Programming with FORTRAN 1V, SC21-9005, which contains
information about FORTRAN programming. Use this manual when you
code the FORTRAN programs that use the display formats you create.

Programming with Assembler, SC21-7908, which contains information
about Assembler programming. Use this manual when you code the
Assembler programs that use the display formats you create.

Getting Started With DisplayWrite/36, GC21-8005, which contains

information about online documentation. Use this manual if you want
to create online documents for your displays.
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If You Need Programming or Debugging Material . . .

The following can be used to help you design, code and debug your displays:

IBM 5250 Keyboard Template Assignment Sheet and Display Screen
Layout Sheet, GX21-9271, which is a layout sheet that can be used to
help you design your displays

IBM System/|36 Display Format Specifications, GX21-9800, which is a
coding sheet that can be used to help you code the specifications that
define your displays ‘

IBM System/|36 WSU/$SFGR Debugging Template, GX21-7926, which is
a template that you can use to help correct problems with the
specifications that define your displays

IBM SYSTEM|36 Keyboard Template, GX21-7929, which is a plastic
template that summarizes the command keys used with the Utilities
Program Product.

If You Do Not Understand a Term Used In This Manual . ..

See the glossary at the back of this manual if you do not understand a term.
Many terms and concepts are introduced in this manual.

Summary of Changes

The following changes have been made for Release 5 Modification 0:

SDA has been enhanced to allow you to create or update $SFGR help
specifications for screen format help areas.

On the Compile Selection Screen, you can now enter the number of
formats to be compiled.

Various technical and editorial changes have been made to improve the
quality and usability of this manual.

Note: This manual may refer to products that are announced, but are not yet
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available. Such information is for planning purposes only and is
subject to change before general availabtlity.



Chapter 1. Menus and Menu Design

A menu is a list of options from which the operator can make a selection.
Each option is a brief description of the job that is run if the operator
makes that selection. When the operator enters the option number that
corresponds to a job description, the system runs the job associated with
that option number.

The following is an example of a menu that an operator might use to run
jobs that display information about the files used by the inventory
management application:

( )\

Ll L a b,

Notice that the menu contains:

e The name of the menu

e A descriptive title for the menu

e The available option numbers

e A brief description of the job run by a particular option number
e Prompts telling the operator what to do.

Each number on a menu can represent an IBM-supplied procedure or
control command, an OCL statement, or a procedure that you have created.
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For the previous menu, each option on the menu causes a user-written
procedure to be run:

Option Procedure Description

1 INVMS Displays item master file
information

2 INVBW Displays item balance detail for

goods located at the warehouse

3 INVBM Displays item balance detail for
goods located on the
manufacturing floor

4 INVOO Displays status information about
open orders

5 INVIA Displays information about the
availability of your inventory

6 INVBH Displays history about the balance
of your inventory

Benefits of Menus

Using Menus
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Menus can significantly simplify the operator’s duties. By simply selecting
an option number and a description associated with a job, the operator does
not need to know the name of that job. The operator needs no knowledge
of the operation control language (OCL) statements, procedures, or control
commands needed to run that job. The operator need only know when to
make a selection and how to run a particular job. The amount of typing
and the chance of error are reduced considerably.

Menus can be used to group jobs by type or by application; for example, all
accounts receivable jobs could be listed on one menu, all order entry jobs
on another menu, and all inventory management jobs on a third menu.
Such grouping keeps related jobs together, allowing operators to run
several related jobs consecutively.

The opetator can display a menu by:

e Entering the name of a menu in the menu field during sign-on. The
requested menu appears when the operator has signed on.

® Leaving the menu field blank during sign-on, if the operator is assigned
a default menu. The default menu appears when the operator has

signed on.

o Requesting a menu from the main system help menu



e Selecting a menu from another menu

e Running a procedure that displays a menu

o Entering a MENU control command.

The operator can respond to a menu by:

e Entering an option number

e Entering a control command, a procedure, or OCL statements

® Pressing the Help key to request help for the menu or its options

e Using the Home key to return to the menu named during sign-on, or to
return to the default menu

e Using command key 3 to return to the menu displayed immediately
before the current menu

o Using command key 5 to return to the Main menu

® Pressing the Dup (duplicate) key to redisplay the previously entered
control command, procedure, OCL statement, or menu option. When
the Dup key is pressed, the command input field at the bottom of the
menu is filled with overscored asterisks (*). The operator can then
press the Enter key to redisplay the previously entered command,
procedure, statement, or option number. If the Enter key is pressed
again, that command, procedure, statement, or option number is
processed by the system.

o Entering the command HELP or using command key 6 to display the
system help menu assigned to the operator

e Entering a 0 instead of an option number. This removes the current
menu from the display screen and replaces it with a command display.

To limit what an operator can run, you can use a type of SSP-provided
security called menu security. If the operator is assigned a default menu,
that menu can also be defined as mandatory. If the default menu is
mandatory, the operator is restricted to only making selections from that
menu, and to a few control commands. The operator is limited to those jobs
controlled by the mandatory menu.

The operator can also be assigned a system help menu. That help menu is
called a beginning help menu. When the operator enters the command
HELP or presses command key 6 when a menu is displayed, the beginning
help menu is displayed. The beginning help menu is selected according to
the operator’s responsibilities and level of experience.

For more information about menu security, default menus, mandatory

menus, and beginning help menus, see the System/36 manual, System
Security Guide, SC21-9042.
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Free-Format and Fixed-Format Menus

System/36 provides two types of formats for menus:

e Fixed-format

e Free-format.

Menus are to be displayed only as 24 x 80 formats. If a menu format is

specified as 27 x 132 capable, unpredictable results may occur when trying
to display the menu.

Fixed-Format Menus
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When you create a fixed-format menu, you simply tell the system what
option numbers you will use, give the descriptive text for each option, and
supply the procedure to be run for each option. The system decides the
placement of the information shown on the menu. A fixed-format menu
always contains two columns of menu option numbers, 1 through 24, with
12 options in each column. Although all 24 option numbers are displayed
on a fixed-format menu, the operator can select only the option numbers
you have provided.

The following is an example of a fixed-format menu. In this menu, the
programmer provided text and procedures for option numbers 1 through 9
only.




Free-Format Menus

Free-format menus allow you to determine exactly how the menu will look
to the operator. You can use a large portion of the display screen to
provide descriptive text to your operators.

When you create a free-format menu, you define up te 24 option numbers

& and descriptions, and the procedure, control commands or OCL statements
associated with each option number. You decide on the exact placement of
the option numbers and their corresponding descriptions, as well as any
other text you might consider helpful to the operator.

The following is an example of a free-format menu. Notice that the option
numbers on this menu are the same as the option numbers shown on the
fixed-format menu, but the programmer chose the location of the numbers
and their descriptions, supplied a descriptive title, and provided more
informative prompt text.

Designing the Menu

When you design a menu, you must consider how the menu will be used, the
types of jobs you want the menu to control, and the level of experience or
responsibility of the operator who uses the menu. A well-organized and
descriptive menu helps to increase operator productivity.

Keep the following considerations in mind when designing your menus:
e Consider using free-format menus. Free-format menus will not have
unused option numbers that can clutter the menu and confuse the

operator.

Avoid mixing free-format and fixed-format menus within the same
application. Consistency is one way to gain operator confidence.
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Write your menus in both uppercase and lowercase letters.
UPPERCASE LETTERS ARE MORE DIFFICULT TO READ.

Number your options beginning with 1. The system cannot use an
option number of 0. When the operator enters a 0 as an option number,
the system displays a blank command display instead of running a job.

Put your options in some recognizable and usable order. Place the most
frequently selected options near the top of the menu, or place the
options in the sequence they are to be selected, or arrange the option
descriptions alphabetically.

Make the menu title and option descriptions meaningful and
descriptive. Use words that describe simply and clearly what job is to
be selected. For example, Release Orders is a more meaningful option
description than RELORD, the name of the program that releases
orders.

Use a word that suggests action, such as list or print, for the first word
in the option description.

Avoid using abbreviations.

Consider providing help text for the entire menu and for each of the
menu options. Using menu help, further explanation of the menu and
its options can be provided online so the operator does not have to refer
to a run book or to operator instructions. Menu help can help first-time
users as well as experienced operators.

If you provide help text, remember to let the operator know that it is
available. You-can do this by putting a short reminder at the bottom of
the menu. That reminder could also include a description of the use of
command key 3 and the Home key.

When you build/update menus, you should not give the menu the 27 x
132 character attribute; you should not put any fields with user-supplied
data on your menu; and you should not move the input field on your
menu. Unpredictable results may occur.



The following menu illustrates good design technique:

Prompts in Uppercase

and Lowercase Descriptive Title

Help Text Provided Description of Allowed
Command and Function Keys

Menu Chaining

Menu chaining is a good technique to use for applications on System/36
because it helps organize an operator’s work by guiding the operator to the
displays needed to do a particular job. Menu chaining uses a main menu
that lists other menus (generally more specialized) from which an operator
can select a job. For example, the previous menu is the main menu for
order entry and invoicing applications.
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The following shows some of the menus chained to the Order Entry and
Invoicing Main Menu and the commands used to display them.

1. Process Orders N S e E—
MENU ORDERS ' L G

2. Inquire into File Information
MENU ORDINF

3. Maintain Files
MENU ORDMNT

4. Print Reports ' , =l
MENU ORDREP [ comao . onmer

b, List Files 2
MENU ORDPRT  coeww . e
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When an operator selects option 1 from the main menu, the MENU control
command is run and the Orders Menu appears. When the operator selects
an option from the Orders Menu, the operator sees either another menu, if
there are additional order processing categories to select, or a display on
which the operator can begin a job. The MENU OCL statement and the
MENU control command are useful when you are building a menu chain.

When you chain menus, you might allow ways for an operator to display
the main menu again. You can do so with an option on the lower level
menu, or you can remind the operator that pressing command key 3 causes
the previous menu (in this case the main menu) to be displayed. For
example, on the Orders Menu, the operator can return to the main order
entry and invoicing menu by pressing command key 3. Also, you might
allow ways for experienced operators to bypass the menu chains and
directly begin their jobs. :

Creating the Menu

A menu is really made up of two different library members: the menu text
member and the command text member:

® You use the menu text member to tell the operator what the selected
option number will do. The menu text member describes what will
appear on the display screen when the menu is displayed. This
definition includes any descriptive text associated with an option
number, the placement of the option numbers, and the name and title of
the menu. ; : : )

® You use the command text member to tell the system what to do for a
selected option number. The command text member describes which
commands or statements will be used to run a job when the operator
selects an option number.

System/36 provides two ways for you to create your menus:
e The screen design aid (SDA)

e The BLDMENU procedure.

Using SDA to Create a Menu

The screen design aid (SDA), part of the Utilities Program Product, is a
program that can lead you through the steps used to create a menu. For

this reason, you may find that SDA is considerably easier to use than the
BLDMENU procedure. '

SDA has several advantages over using the BLDMENU procedure to create
a menu:

® You use SDA to design your menu on the display screen. This allows

you to see immediately how your menu will look to the operator when it
is displayed.
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e SDA automatically creates the source and the load members required to
display a menu. SDA does most of the work for you; you need only
supply the menu text and the command text for the menu.

® You can also use SDA to create help text for each option on a menu or
for the entire menu. Help text can provide additional information about
each of the options available on a menu. The operator can display the
help text for the entire menu by pressing the Help key when the menu
is displayed. To display the help text for a particular menu option, the
operator types in the option number, then presses the Help key (without
pressing the Enter key). The help text for that option number is then
displayed.

Chapter 5, “Creating Menus and Menu Help Text Using the Screen Design
Aid,” in this manual describes how to use SDA to create menus and help
text for menus.

Using the BLDMENU Procedure to Create a Menu

1-10  Creating Displays

The BLDMENU procedure, which runs the $BMENU utility program, is
part of the SSP support. If you choose to use the BLDMENU procedure
instead of SDA, you must first design your menu on a piece of paper.
Having designed the menu, you can then use one of the following programs
to enter and create the menu text and command text source members:

e Development support utility (DSU), a Program Product; or

e Source entry utility (SEU), part of the optional Utilities Program
Product; or

e $MAINT utility program, part of the SSP.

Once you have built the source member, you run the BLDMENU procedure
to convert the source members into the load members used by the system.

Although SDA is easier to use than the BLDMENU procedure, using the
BLDMENU procedure to compile your source members is sometimes faster
than using SDA. You might find it faster to make minor changes to your
menu source members using DSU or SEU and then use the BLDMENU
procedure to compile the members. You might want to try using SDA alone
and SDA with the BLDMENU procedure to find out which works best for
you. Remember, however, that an unsuccessful compilation of the new
source member will cause the existing load member to be deleted.

Chapter 10, “Creating Menus without the Screen Design Aid” in this
manual describes how to use the BLDMENU procedure to create menus.



Chapter 2. Display Formats and Display Design

The information shown on the display screen is called a display. That
information and its use is defined by a display format. Using the display
defined by a display format, a program can tell the operator when to enter
required information or data. That program can also use the display to
show requested information to the operator and to explain what is to be
done with the information.

The following is a sample display:

Benefits of Displays and Display Formats

Displays defined by display formats are useful for three reasons:
® They make it easier for the operator to enter and get data.
e They improve productivity.

o They are defined separately from the program or procedure that uses
them.

Using a display shown by a program, the operator can easily recognize
what information is required, and how the information is to be entered.

Chapter 2. Display Formats and Display Design 2-1



Also, by using the same or similarly designed displays again and again, the
operator becomes familiar with a job or application. That famlharlty can
improve productivity and build operator confidence.

Most important, because display formats are separate and independent of
the procedure or program that uses them, one set of display formats can be
used by different procedures or programs. And because display formats are
separately defined, they usually can be changed without recompiling your
programs.

Data Fields in a Display

When you define a display, you do it in terms of the fields on that display:
output fields, input fields, or input/output fields.

Output Fields

Output fields contain information that the operator cannot change. The
contents of output fields are not returned to the program.

Output fields can be fields containing data supplied by the program, or they
can be prompts or constants defined by the display format. A prompt is a
request for information or action from the operator. A prompt can tell the
operator what type of information is to be entered or displayed, the form in
which that information is to be entered or displayed, and the options or
values that are allowed as input for that data field.

The following shows the output fields on the previous display. In this
example, all the output fields are prompts defined by the display format.

DISPLAY ITEM MASTER FILE

To display information in the item master file,
type in an item number and press the Enter key.

Item number:

Item description: Storage Cabinet with .QO.Q".S .....

Item type: E Cost per unit: 250.00
Item class: 50 Selling price per unit: 325.00
Warehouse location: H1

Unit weight: 115

Date recdrd last maintained: 12/15/82

Press the Enter key to see the next record in the file
Cmdl to change the information in the record that is displayed
' Cmd7 to end this program gnd return to the previous menu :
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Input Fields

Input fields are fields in which the operator can enter data. When a
program shows a display, input fields are normally blank. The operator can
type data into the input field; its contents are sent to the program when the
operator enters the display. This data is then used by the program to do an
operation, such as a calculation or a file update.

The following shows the input field on the previous display. The operator
typed an item number, 50011230, in the input field. When the Enter key
was pressed, the item number was sent to the program.

Input/Output Fields

Input/output fields allow data to be entered by the operator, and they allow
data to be displayed to the operator. The operator can type in new data in
a blank input/output field, or the operator can change data that might
already be displayed in an input/output field. Data displayed to the
operator can be supplied by the program or specified by the display format
itself. Data contained in an input/output field is returned to the program
when the operator enters the display.

The program supplies information about the requested item number. The
operator can accept that information or change it. If the operator chooses
to change the information in any of the input/output fields, the operator
can do so, and then press command key 1 to enter those changes.
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Data Types
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50011230

.......

s : , ~ |

If you define a particular field as an input or input/output field, you must
also define the type of data that can be entered in it. For example, you can
specify that an input field will accept numeric data only: that is, the field
will accept only the digits 0 through 9, commas, decimal points, plus signs
and minus signs. This definition is useful if a field requires the entry of
inventory amounts or account balances.

You can specify that a field will accept alphameric data only: the
characters A through Z, special characters, and any numeric data. This
definition is useful when a field requires both alphabetic characters and
numeric digits, such as a customer’s address.

Other data type definitions include:

e Alphabetic data (Only the letters A through Z, and certain special
characters, are allowed).

e Digits only (Only digits 0 through 9; no commas, decimal points, plus
signs, or minus signs).

e Signed numeric (Only the numbers 0 through 9 are allowed; the sign is
determined by which key is pressed, Field + or Field-, after the numbers
are entered).

e Magnetic stripe reader (This field contains data to be read from the
magnetic stripe reader).

e Numeric shift (This field is valid on data entry keyboards only). The
keyboard automatically shifts to numeric shift when manual shift is net
active.



Attributes

e Right-to-lett tield (If the appropriate national language RPQs are
installed, the cursor moves from right-to-left within this field as the
operator types in data).

e Katakana characters (Only Katakana characters are allowed).

e Alphameric and Katakana characters or ideographic characters
(Alphameric and Katakana characters or ideographic characters, but
not both).

e Ideographic characters (only).

® Any combination of alphameric, Katakana, and 1ideographic characters.

Besides defining the field and the data type, you also define the physical
characteristics, or attributes, of a field. The attributes that you can
specify include:

e High intensity

Data shown in high intensity is brighter than that
shown in normal intensity. In effect, your data
looks as though it were displayed in boldface.
High intensity is useful for drawing attention to
important information, such as display titles or
column headings.

e Blink field

If a field is a blink field, data displayed in that field
will blink. A blinking field is easy to see and can

< be used to draw attention to important information.

j(’)()(“\\ Blinking fields, however, are difficult to read and

might annoy the operator if used too often.

Qb

b
<
<

)

Q’

b

@ Nondisplay

=Y
:'l;:/\‘(\ If data is typed in or sent to a nondisplay field, it
LL— ,’/‘ cannot be seen by the operator. A nondisplay field
- is useful for information needed by the program but
not by the operator, such as a display or record ID,
or for information that must remain confidential,
such as a password or security code.
- - » Reverse image

Data on the display normally appears as light
characters on a dark background. If a field has the
(i _I reverse image attribute, the data in that field
appears as dark characters on a light background.
Reverse image is a good way to show the operator
the location of a field or to draw attention to an
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error message or to fields in which the operator
entered incorrect data.

e Underline

An underlined field can be used to emphasize
information, like this, or it can be used to show the
length of an input field, like this: __ Showing the
operator the length of an input field is important
because a keyboard error message results if the
operator attempts to type data outside of the input
field.

e Column separators

Column separators are useful for showing the

- - number of positions in an input field. Column
separators appear as dots or vertical lines
(depending on the type of display station) on either
side of each character position within the field.
Column separators do not require character
positions of their own. An input field with five
character positions, for example, might look like
this: .in.p.u.t.

Attributes are allowed in certain combinations. Also, you can specify that
certain attributes always be used, or that the attributes be controlled by the
program. A special kind of switch called an indicator, can be used by the
program to turn an attribute on or off. For specific information on the use
of indicators for attribute control, see the appendixes.

Designing a Display
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Display design is concerned primarily with the way data is displayed to the
operator and the way the operator responds to this data. Input displays are
designed for ease of data entry, and output displays are designed for ease of
reading. Displays that show output and also allow input are the most
challenging to design because you must try to balance ease of data entry
and ease of reading.

Display formats must be clear, complete, and understandable. A
well-organized and descriptive display format can help to improve operator
productivity. When you design a display format, you must consider:

e How the display format will be used.

¢ What kind of information you want the display to process.

e The input provided by source documents.

o The level of experience or responsibility of the operator who uses the
format.



The following topics will help you in designing your display formats.

Make the Operator Feel Productive

Because an operator uses the display station to do a job, the application
must allow the operator to do a better job. Application programming and
display design should not bore, scare, or annoy an operator. Try to use
only as many features of the display station as are necessary. A display
with too many blinking fields or too much underlined data and highlighted
information might only confuse an operator. In addition, highlighted fields
can lose their significance if used too often.

Whenever possible, give the more experienced operator the chance to take
shortcuts from one display to another.

Identify the Displays
Each display should be identified by a display ID and a title.
A display ID can be used by the program to identify the display from which
input data was read. The display ID should be the first field on the display,
and should be a nondisplayed and protected input/output field.
The title should be as short as possible, yet informative and meaningful.
Titles are usually in uppercase and centered on line 1. You might consider
underlining the title, or making it high intensity, or both.
Whatever method you use to identify your displays, be sure that you
consistently use that method throughout your applications.

Provide Meaningful Column Headings
Descriptive column headings help operators understand what they see and

do. For example, the headings on a:vdi,s/play for entering line items from an
order might be: ' '
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Column headings should be in uppercase and above the items they describe.
If the column heading is longer than the values to be entered or listed
below it, center the values. If the column heading is shorter than the
value, line up the heading on the left.

Although your program might not actually process the contents of headings
on the display, too many headings can increase the amount of data
transmitted between the computer and the display station. This might
increase the response time, especially at remote display stations. For more
information about using display formats at remote display stations, see
“Improving the Performance of Display Formats at Remote Display
Stations” in Chapter 3.

Plan Displays That Are Easy to Read

2-8 Creating Displays

The following suggestions can help you plan displays that are easy to read:

e Design the display to match a preprinted input form if one is used. For
example, an order received from a customer is easier to transfer to the
system if the display matches the format and content of the order form.

e Use blank space to separate areas or data fields on the display. Blank
space is the most effective and least cluttering separator. Avoid using
asterisks (*) or other special characters to outline parts of the display.

e Organize data in columns or lists. Text should be left-adjusted; numeric
data should be right-adjusted and lined up at the decimal point or units
position.

e Use complete words rather than abbreviations or contractions. For
example, use operator number instead of op. no.; do not instead of don’t.

e Design your displays in both uppercase and lowercase letters. ALL
UPPERCASE LETTERS MAKE A SENTENCE HARDER TO READ.



Use simple wording and short sentences. Do not use complex sentences.
Carefully choose the words you use for prompt text. Where appropriate,
identify the type of data to be entered, numeric ranges, or the type of

units to be entered (for example 10s, dozens, or 100s?).

A prompt or label should come before the field it describes, and should
be on the same or the previous line.

Use column separators to show character positions and the length of an
mmput field.

Organize prompts and input fields in a way familiar to the operator. For
example:

Do not use this order: Use this order:

Address Name
Country Address
Name City
State State
City Country

Highlight, with either reverse image or high intensity, new or
referenced information when a display is shown again. For example, if
a display is reshown because data entered by the operator is in error,
the incorrect data could be shown in reverse image.

Use blinking fields sparingly. Blinking should be used only when it is
necessary to get the operator’s attention.

Arrange fields so that the most frequently used fields are recorded first,
followed by the less frequently used fields.

The following display illustrates some of the elements of good design:
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Instructions to Operator

Centered Title

Prompts in
Uppercase and
Lowercase

Blank Lines to
Make Display
Easier to Read

Description of
Available Command
and Function Keys

Display a Small Amount of Data at One Time

2-10  Creating Displays

Displays should be uncluttered and include only meaningful or required
information. For example, do not display an entire record on an inquiry if
the operator needs to look at only one or two fields. Instead, display the
necessary fields, and provide a way for the operator to display the entire
record or different portions of the record. (This might be done with a
command key.) '

Certain programs might accumulate data from display to display. Such
accumulation might be desirable; however, it'is possible that the display
can get too cluttered and become difficult to read. Also, remember that a
large amount of displayed information can increase response time,
particularly at remote display stations. ;

You might consider using nondisplayed and protected input/output fields
for information that is needed by your programs but not by your operator.
The display format ID or a record ID are possible examples of such
information. ;



Maintain Similarities among Displays

Each application has its own display design requirements, but good design
requires similarity among applications. For example, words, necessary
abbreviations, and recognizable codes should be the same from one
application to another. Similarity is particularly important when the same
operator works with more than one application. The standards used within
an application are even more important than the standards between
applications.

Use of keys should be standardized for displays and applications. For
example, avoid allowing command key 7 to end a job on one display and
command key 9 to end a job on another display. Of course, a key sometimes
has to be used in a way unique to an application, but a short legend at the
bottom of the display can tell the operator the nonstandard use of the key.

Reserve certain areas of the display for similar types of information, and
maintain the areas in the same locations on all displays. For example, try
to provide operator instructions and display messages always near the
bottom of the display.

Try to highlight a certain type of field in the same way each time it is used.
For example, any fields in error could always be displayed in reverse image.
If only error messages are shown in reverse image, the operator is soon
aware that every time a reverse image field is displayed an important
message must be read.

The following display shows some of the techniques you can use to
maintain similarities among your displays:
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Prompts are similar throughout
the application.

" » Legend placed near bottom of

Cmd2 to retry previous entry display and in same position

Cmd3 to enter next.customer z g P

{md? to end this program and return to the previous menu on all displays in the‘ apphcatlon,
, throughout the application, these

keys have similar purposes.

Messages to the operator
are shown on the bottom line
on all displays in the application.

Keep Operator Responses Short

2-12  Creating Displays

Whenever possible, keep operator responses short but complete. Responses
can include abbreviations or codes, but only if the operators are familiar
with them. The abbreviations or codes used should be listed with their
meanings in the Help text, just in case an operator needs assistance. See
Chapter 3, Using Help Areas and Help Formats for more information.

If a data field usually receives the same input each time it is displayed,
consider showing that data in the field when the display appears. The
constant can be supplied by the program using the display, or defined in the
display format. If necessary, the operator can be allowed to change the
data as required. If the operator does not change it, the constant data is
returned to the program. This saves the operator time because additional
keystrokes are needed only if the field requires a change.

Try to design displays so that operators do not need to move the cursor
over unused fields. Put the lesser-used fields toward the bottom of the
display, or place the cursor at the more-important and frequently used
fields. When the display is first shown, the position of the cursor can be
controlled by the program or defined by the display format.



Provide One Idea for Each Display

Whenever possible, a display should contain information about only a
single aspect of an application. Concentrating on a single idea at a time
reduces the chance of operator error. If you cannot think of a title for the
display, you probably do not have a single or logically connected thought or
step.

The following 1s an example of a display showing one idea: an accounts
receivable balance. The command key legend at the bottom of this display
shows additional displays or actions the operator can see or do.

Respond to Operator Input

You should consider the time an operator waits for System/36 to respond. If
a program takes a long time to respond to an operator’s action, you might
want to have the program display a message letting the operator know that
it is in the process of doing whatever the operator requested. For example,
an in-process message might be displayed for a program that does extensive
calculations with the operator’s input. Remember, however, that telling the
operator that the system has accepted entered data might cause poorer
response time, particularly at remote display stations.

Some applications might require a long series of displays. It is helpful to
the operator if summary information is shown (for example, every five to
eight displays or at a logical break) that tells where the operator is and
how much has been done. You might also allow the operator to cancel,
review, or change information entered so far.
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Make Error Correction Easy

Input errors can be reduced by detecting the errors as they occur, and by
letting the operator know that errors must be corrected. If the operator is
to make an extensive, final, and permanent change to data, you might
consider showing the operator the results of the change before it is actually
entered. The operator can then confirm the requested change by pressing a
command key, or cancel the request if necessary by pressing the Enter key.

Provide Some Sort of Help Information

Operators should know what action to take when problems occur. Problem
recovery steps should be included in the written operating procedures.
Besides the recovery steps, further information about the error should be
available for the operator to display.

Help areas and corresponding help text are one way of providing additional
information to your operators. Help areas and help text are discussed in
more detail in Chapter 3, “Additional Considerations for Display Design.”

Use Color to Highlight Data

2-14

Creating Displays

Any display that you design for a single-color display station, such as the
5251 Display Station, can also be used for a color display station, such as a
5292 Color Display Station. If you have a color display station, take
advantage of the colors you can control using the display format.

Color used properly is more pleasing to the eye than single-color data, and
it generally makes the display more interesting. Color can draw attention
to certain areas that need operator attention, such as a request for operator
input or a response to an error condition. Because of the color
combinations possible, less time is spent by the operator searching for data
on the display, and the operator is less likely to become tired or bored with
the display.



The 5292 Color Display Station can display the following colors:

e Green
¢ Red

e White
e Blue

e Turquoise

e Pink

o Yellow.

Each coior is controlled by using a combination of the following attributes:
& Blink field

e High intensity

e Reverse image

e Underline

e Column separators.

Note: Color may also be selected by entering the appropriate number
on the Color Attributes For Field menu.

When you design a color display, consider the following recommendations:

e Determine if the display format will be used on both color and
single-color displays.

If you are designing displays that will be shown at both color and
single-color display stations, use the Limit Color Select option of the
5292 Color Display Station to preview the intended results. The Limit
Color Select option reduces the number of colors displayed on the 5292
to two. This preview gives you an idea of how a display designed for
color will appear when it is displayed at a single-color display station.
Remember that a display designed for color will appear differently if it
is displayed at a single-color display station.

e Give a color a particular meaning.
You should choose a color, define what it means, and use it in the same
way on every display. For example, if white is used to highlight
important output fields or error messages, use this color in a similar

manner throughout the displays that you design.

o Use color conservatively.
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Too many colors on a display can confuse the operator. The fewer
colors used, the more effective each color becomes.

e Group colors into large areas.

Grouping colors allows the eye to organize and follow information
easily. Too many colors spread over a display can hide the meaning of
the display.

For further information about the 5292 Color Display Station, see the 5292
Color Display Station Programmer’s Guide to Using Color, GA21-9413.

For a detailed description of how each attribute affects the color that is
displayed, see Appendix C, “Entries on the Field Definition (D)
Specifications.”

Using the 3180 Model 2 Display Station

The 3180 Model 2 Display Station allows a 132-character display. It allows
27 rows of data. Any display that you design for an 80-column display can
be displayed on a 3180 Model 2 Display Station. Any display that you
design for a 3180 Model 2 Display Station can only be displayed on a 3180
Model 2.

Note: When using SDA’s option 7 to view a series of mixed format displays,
and to go from 80-column processing to 132-column processing, you must
specify on the S-specification that the 132-column screen is to clear all
lines. If you forget to clear all lines and then try to view the format using
option 7, the following message appears:

SYS-5469 Invalid data was sent to this display station

When going from 132- to 80-column processing, you should specify in the
S-specification that the 80-column screen clears all lines.

When you have finished using option 7 to view the displays, remember to go

back to the S-specification and enter your original data into the clear all
lines prompt and recompile the format.
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The following is an example of a 132-character display:

s

Document the Displays

Printed copies of your displays can be made using the Print key. You can
also use the screen design aid (SDA) to print images of the displays. The
printed copies can be labeled and stored with the output you get when you
create your display formats. The printed copies are helpful in training your
operators to use the displays, and are useful when you change the displays
as your business changes.

When you print your displays, if possible, use a printer that can print
lowercase letters.

Special Requirements for Designing Your Displays

The system has a few special requirements and limitations that you should
be aware of when you design your displays. When designing the fields on
your display, remember the following:

e The first position of the display screen (iine 1, column 1) is reserved and
is used by the system for control information; therefore a field such as a
prompt or input field cannot start on line 1, column 1.

e Always allow at least one space before each field on your display. One
control character (the character, supplied by the system, does not
appear on the display screen) comes before each field on the display.

e If a field begins in column 1 of any line, the control character 1s in
column 80 of the previous line for an 80-column format and column 132
of the previous line for a 132-column format. The same rule applies if a
display overlays a portion of another display: allow at least one space
between the first field on the new display and the last displayed field on
the old display.
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. A maximum of 256 fields is allowed in a displéy. Of those fields, the

maximum number of input fields is 127, or less than 127 if any of the
following is true:

~ If the specifications for the input fields on the display are in a _
different order in the display format specifications than they appear
on the display '

~ If you have fields that will contain data to be read from a magnetic
stripe reader , .
If you specify modulus 10 or modulus 11 self-check fields.

Use the following equation to determine the maximum number of input
fields:

1/2 the
Number of Number of length
255 - SEQ - modulus 10 - magnetic - of the
or modulus stripe longest
11 fields reader magnetic
fields stripe
reader
field
Maximum
number =
of input
fields 2

in which SEQ is equal to 0 if all input fields are defined by the display
format in exactly the order they appear on the display. If one or more
input fields are out of order, SEQ is equal to the number of out-of-order
fields plus 1.

For example, if 20 fields (ten modulus 10 and ten modulus 11) are
specified out of order the maximum number of input fields is:

255 - 21 - 10
= 112 input fields

xS

Creating the Display Format

2-18 Creating Displays

When you have designed your display, you must create the library member
the system uses to show the display. Remember that every display is
defined by a display format. That display format is stored in a display
format member.

The display format member can contain up to 255 individual display
formats. Each display format is made up of specifications. These

specifications define information about:

¢ The entire display. This information is found on a specificatioh called

the display control specification (or S specification).



Individual fields on the display. This information is found on the
specifications called the field definition specifications (or D
specifications).

Optionally, help text that is available for the display. This information
is found on the specifications called the help definition specifications
(or H specifications).

System/36 provides two ways to create your display formats:

The screen design aid (SDA)

The FORMAT procedure.

Using SDA to Create Display Formats

The screen design aid (SDA), part of the Utilities Program Product, is a
program that can lead you through the steps used to create a display
format. For this reason, you may find that SDA is considerably easier to
use than the FORMAT procedure.

SDA has several advantages over using the FORMAT procedure to create
your display formats:

You can design your displays right on the display screen. This is
particularly useful because it allows you to see immediately how the
display will look when it is displayed.

You can use SDA to test your displays. By controlling which indicators
are on or off and by specifying the order in which a series of displays is
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