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1 Introduction
1.1 Overview of Authoring

The Introduction to this manual described screens, links, and prograns from
JAM s point of view, it explained how JAM works and what it does with those
things. This chapter is concerned with authoring, or actually building an
application, and the point of viewis different: for exanple, we speak about
links to screens and links to prograns as different things, despite the fact
that they both are control |inks.

To create a JAM application, you build screens, |link themtogether, nmake a data
dictionary, and wite progranms. Authoring includes all but the last of those
tasks, which is covered in depth in the next chapter. The authoring utility is
three programs in one, corresponding to the three tasks: its heart is a

navi gati on systemthat runs your application, enabling you to follow the Iinks
fromscreen to screen, enter data, and see what works and what doesn't. Wthin
this environnent you can call up a screen editor and a data dictionary editor
what ever changes you make with themw ||l take effect as soon as you return to
the navigation system

The Navi gation System

The navi gation systemis an event-driven programsinilar to the JAMrun-tine
environnent: it displays your screens, reads the keyboard, and executes the
l'inks found in your application. Wien you make a nenu selection, it finds the
screen linked with that selection and brings it up; fills in fields that appear
in the local data bl ock, or LDB; and goes back to the keyboard for data entry.
When you enter data, it stores it in the LDB. Wen you press a function key, the
navi gati on system executes that key's I|ink.

Navi gating your application is just like running it, with a couple of
exceptions. Mst inportant is that you can alter your screens and data
dictionary on the fly; special function keys are supplied for invoking the
screen and data dictionary editors on the currently displayed screen. You can
al so have access to your application code in the navigation system if you link
it with the authoring utility. Naturally, if you have application code witten
in JPL, no linking is necessary.

Editi ng Screens

Wth the screen editor, you can create, change, nove, and delete screen fields,
as well as the constant display data that is there to explain them Wen you
change the data entry characteristics of fields, you can imediately try them
out. Graphics, screen borders, highlighting, and colors (to the extent supported
by your display) are all at your disposal. You can attach hel p wi ndows and
prompts to fields, or to entire screens. Functions attached to fields are also
naned in the screen editor

Editi ng Control Links

Links are actually parts of the screen, although they are normally hidden from
view, you create themwith the screen editor, too. To create a menu, for

i nstance, you press a function key to create menu sel ection and control fields
automatically; type in the menu selection text; and finally type the name of the
screen or routine for each selection into its control field. To change a nenu
link, you replace the contents of its control field with the new Iink.

Screens are normally linked together with menus, as just described; but data
entry screens frequently have links to other screens as well. For instance, to
link a window for a sub-transaction to its main screen, you would create a
control string tied to a function key (using a special screen editor function),
and enter the nane of the wi ndow there. Under navigation, pressing the function
key in that screen would cause the w ndow to appear



The screen editor also interacts with the data dictionary to create data |inks.
There are special function keys that copy a field fromthe data dictionary to
the screen, or vice versa, and look up a field' s characteristics in the data
dictionary. Very often these capabilities relieve you of the need to get into
the data dictionary editor at all.

Li nks to Prograns

Progranm ng, for the npost part, lies outside the authoring process; an author
must ensure only that the appropriate links to prograns are provided in the
screens. But it is inportant to understand that application routines can be
linked in at two sorts of places: to data entry fields, as attached functions,
and to control strings, as invoked functions. Attached functions are typically
used for validating data entered into a field, or for altering other fields
conditionally upon the entry. Invoked functions, on the other hand, are usually
attached to function keys (such as TRANSM T), and process the whole screen

Editing the Data Dictionary

The data dictionary editor is nost useful when you are in the first stages of
creating an application, or for browsing; in a devel oped application the screen
editor's data linking facilities are often nore convenient. But if you invent
names for your shared data itens before creating screens, you can enter them al
through the data dictionary editor, and then sinply copy those you need into the
screens as you create them

1.2 Authoring Exanpl es
Creating a New Application..

How you go about creating a new application depends on many things; one of the
nmost important is howit is specified. Mre often than not, one aspect of a new
systemis much better defined than the others. It makes sense to start fromthe
aspect of the application you know the nost about, or have the nmpst stringent
requirenents on, and let the others evolve through the authoring process. Here
are a few scenari os.

...fromthe Top Down

Sonetimes the overall organization of an application clarifies itself before the
i ndi vi dual transactions do. You can create a nmenu structure and a first cut at
some data entry screens; then you have a running prototype, which you can use as
a "straw man" to stinulate concrete thinking and di scussion.

...fromthe Bottom Up

Sonetimes, on the other hand, the specific functions a systemis to perform have
been thought out, but the npbst convenient way to group them together has not. In
this case you can go ahead and create data entry screens for all the
transactions, then experiment with different ways of |inking them different
sets of menus, with correspondi ng groups of transactions; accessing transactions
directly fromone another via function keys; or perhaps a m xture of the two.

Modi fyi ng an Exi sting Application

Bear in mnd that navigating with the authoring utility is |like running your
application; so you sinply run through it until you find sonething that doesn't
wor k, or hasn't been put in yet, and then you get right into the screen editor
and fix it. This ability is particularly useful for prototyping: if, while you
are denonstrating a prototype, sonmeone asks for some changes, you can put them
in and denonstrate themright on the spot.

Not e on function key nanes



JAM is available on many different conputers with a variety of terninals.
Because the package is term nal-independent, this manual refers to function keys
by generic nanes (TRANSM T, EXIT, PF2, etc.). The actual keys you use will
depend on your keyboard; see the Introduction and Section 3.4.

1.3 On-line Help

The JAM aut horing utility features on-line help. Every pop-up wi ndow and nenu
has a hel p screen, and where appropriate each field or selection within the
wi ndow wi I | have its own. Wndows with nmore than one screenful of information
may be scrollable, or they may contain a menu of subtopics in nmore w ndows.

Pressing the HELP key will get you the npbst specific help available: the help
wi ndow for the field under the cursor, if it has one, or for the whole pop-up.
Pressing the FORM HELP key wi Il always bring up the pop-up's help w ndow.

Finally, in the screen editor's draw node, pressing either HELP or FORM HELP
will bring up a long introduction to the screen editor. Pressing either key with
the cursor in the first colum of the data dictionary editor screen will get you
a summary of its functions.

1.4 Entering and Exiting the JAM Authoring Uility
You invoke the JAM authoring utility by entering

j xformtop-1evel -screen
The optional argument top-level-screen is the nane of a screen. Depending on
your environnent, JAM may autonmtically append an extension such as .jamto it.
The screen may or may not exist; if it does, it will be used as the top-Ileve
screen by the JAMrun-tine system
The display will clear. jxformw Il then check for the presence of the data
dictionary and LDB initialization files, and issue sonme di agnostic nessages; hit
the space bar to disniss the messages. You will now be presented with the screen

named in the command line, if any, with the followi ng | egend at the bottom of
the displ ay:

SPF1: TOP SPF2: SHELL SPF3: GOTO SPF5: FMKR SPF6: DD

The navi gation functions are now avail able. To enter the screen editor, press
SPF5; to enter the data dictionary editor, press SPF6.

To exit the authoring utility, press EXIT. You will be pronpted for confirmation
before it exits to the operating system

2 Navi gati on

2.1 Testing Control Links

Control links define the flow of a JAM application. The Introduction explains

them and Section 7 tells howto create them Here is a brief |list for
ref erence:

Lead Character Li nk Action

car et A call a function exclamation point
! run a program anper sand
& di spl ay a wi ndow ot her

display a form
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Figure 1. JAM Entry Screen

When navigating in the authoring utility, all link types except the first are
active. (In order for function calls to be effective, your application code nust
be conpiled and linked with the authoring system) Thus, when you make a menu
sel ection or press a function key, JAMw Il bring up the screen or run the
program specified in the associated control Iink.

2.2 Special Navigation Control Keys

Three function keys have special neanings within the navigati on node of the
authoring utility, as well as while your application is running.

SPF1 (Top Level) Returns you to the screen named on the command
Iine when jxformwas invoked. This has the side
ef fect of renoving all screens subsequently
entered fromthe control path.

SPF2 (Shell Escape) Pronpts you for an operating system comrand, then
executes it. Before execution the display is
cleared and set to the nornal operating system
node; after execution it is reset to the JAM
node, you are pronpted to hit the space bar, and
the screen is redrawn.

SPF3 (Go To Screen) Prompts you for the name of a screen, then brings
it up. This is a useful way to short-circuit menu
trees, if you know the name of the screen you
want .

3 Entering and Exiting the Screen Editor
3.1 Entering the Screen Editor

You enter the screen editor fromthe navigation screen by pressing SPF5. |If you
i nvoked jxformw th the nanme of a screen to edit, it will respond

JYACC FORMAKER Rel 4.0 Copyright (C) JYACC, Inc. 1988
Editing the form"formanme".

Hit the <EXIT> key to abort editing this file,

or any other key to continue.

If you hit a key other than the EXIT key, JAM brings up the screen for editing,
in test node. If no screen was displayed for navigation, or you hit the EXIT key
at the first pronpt, the wi ndow shown in Figure 1 will appear. Enter the name of
the screen you want to edit and hit TRANSM T.

3.2 Exiting the Screen Editor

You invoke the screen editor's exit functions by hitting the EXIT key when no
pop-up wi ndows are displayed. The exit options menu (Figure 2) will appear, wth
save shown in reverse video. To make a selection, either

1. Use the tab, backtab, space bar, backspace, or arrow keys, to position
the reverse video area to the desired option, then hit TRANSM T, or
2. Hit the initial letter of the desired option (e.g. ¢ for continue).



Elrrrrrrrrrrrererererererrrrrrrrerrr ettt rrrrrrrrrr i »

o o
° save form °
° renanme form and save it under new nane °
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Figure 2: Exit Options Menu

Note that choosing exit or hitting the EXIT key will exit the screen editor
wi t hout saving the screen. To renane the screen:

1. Choose rename. The cursor will be positioned to a field on the right of
the option line, where the nane is to be entered.

2. Enter the new nane.

3. Hit TRANSMT to save the screen under its new nanme. To abort or choose
anot her option, hit the EXIT key.

To process anot her screen, choose process. The screen nane/exit w ndow wil |
appear.

3.3 Screen Editor Processing Levels and Mdes

The JAM screen editor operates on its top level at all tinmes except

whil e one or nore pop-up wi ndows are displayed,;
whil e you are noving or copying a field or display area;
during exit functions.

When the screen editor is onits top level, all its function keys are

avail able. At other tines, none are avail able (except PF7 and PF8, which are
used for termnating the move and copy functions, respectively). On the top

| evel, the TRANSM T key conpiles the screen, and the EXIT key invokes exit
functions. Wen the pop-up wi ndows are active, the TRANSM T key is used to
effect changes, and the EXIT key is used to abort the changes, or to term nate
processi ng on that |evel

On the top level, the screen editor has two nodes of operation, draw node and
test node. You create and nodify screens primarily in draw node; in test node,
you can qui ckly check whether they behave as you intend. The display's status
line always indicates which nbde you are in, so you can check at a gl ance.

In draw node, you can enter data anywhere on the screen, using arrows
and the RETURN key to position the cursor. The display shows an exact

i mmge of the screen as it is devel oped. Constant data (such as borders,
field labels, and initial field contents) have their true colors and

di splay attributes, as supported by the display hardware. Fields you
have defines for data entry appear in draw nmode as underlined areas.

Test nmode enables you to try out the screen, to see whether it works as
pl anned and is confortable to use. In test node, data may be entered
only in previously defined fields, and all data restrictions and field
editing rules apply.



Certain function keys are used directly for toggling the node, and for del eting,
nmovi ng, and copying areas of the screen. Other function keys bring up nenus and
wi ndows for entering detailed informati on about screen size, display attributes,
data restrictions, and editing rules. The next section summrizes those keys.

3.4 Data Entry

In the JAMrun-time system data entry is permtted only in fields. Wen you
type a normal data character, it is copied into the field under the cursor
subject to certain restrictions and rules. There are also specially defined keys
that nove the cursor, clear areas, scroll, invoke help, etc. In this section we
explain rules that apply generally to all fields. Data entry restrictions that
can be applied to specific fields are explained later on, in Section 6.

Menus

Data entry rules for nenu screens are conpletely different and nuch sinpler than
for data-entry screens, to which the rest of this section applies. In a nenu
there is a reverse-video cursor, often referred to as a "bounce bar," that
occupies all of the current nenu item The TAB, right and down arrows, space,
and RETURN keys all nove the bounce bar to the next eligible menu item the
BACKTAB, |eft and up arrows, and BACKSPACE key all move it to the previous item
Pressing the TRANSM T key causes the item under the bounce bar to be selected
and returned to the function processing the menu. Typing the first character (or
characters) of a menu itemmay al so cause it to be selected. Al these behaviors
are subject to nodification by library functions.

Insert and Overstri ke Modes

At any given tinme, either insert or overstrike node is active. |In overstrike
nmode, characters you type sinply replace any previously existing data in a
field. Ininsert nmode, the old field contents are shifted, left or right
according to the field's justification, to nmake room for the new character. The
| NSERT key toggles this node.

Character Edits

Fields can be marked to pernit the entry of only certain characters; for
instance, a field that is to contain a nunber will accept only digits, and beep
if you attenpt to enter anything else. See Section 6.5 for full details.

Speci al Data Editing Keys

The followi ng table describes the behavior, in test node and applications, of
the data editing keys defined by JAM \Where their behavior in draw node is
different, the differences are noted. Where there are run-tinme options that
nmodi fy the behavior, they are al so noted.

Short Long Descri pti on name
name
ABORT ABORT Causes keyboard input functions to return to their
callers as quickly as possible, and sets a gl obal flag.
BACK BACKTAB Move the cursor to the unprotected field with the next

| oner nunber. Validation is inhibited by default. BKSP
BACKSPACE Del ete the character to the left of the cursor, and

shift all characters to the right (left) of the cursor
left (right) 1 position, according as the field is left
(right) justified.

CLR  CLEAR ALL Clear all unprotected fields in the current w ndow, both
onscreen and off. System date and tinme fields are
updat ed

DARR DOWN Move to the entry point of the next field belowthe
current line, unless inhibited by smok options. If in



DELE

DELL

EMCH

EXIT

FERA

FHLP

HELP

HOVE

I NS
I NSL

LARR

LP

NL

RARR

REFR

SPGD

SPGU

TAB

DELETE CHAR

DELETE LI NE

LAST FI ELD

EXIT

ERASE

FORM HELP

HELP

HOVE

I NSERT CHAR
I NSERT LI NE

LEFT

LOCAL PRI NT

RETURN

Rl GHT

RESCREEN

PAGE DOWN

PAGE UP

TAB

the last line of a scrolling array, scroll up this and
any parallel arrays.

In draw npde, nove the cursor down one |ine.

Del ete the character under the cursor and shift the
field contents on its right (or left) one position to
the left (or right), according as the field is left (or
right) justified.

In draw node, everything is treated as left-justified.
Move all array occurrences below the current one in this
and any parallel arrays up one line, overwiting the one
under the cursor

In draw node, delete the current line and scroll up

t hose bel ow.

(HOVE backwards.) Mve the cursor to the beginning of
the |l ast unprotected field.

Cease the current operation and usually close the
current wi ndow wi thout maki ng the changes that have been
specified since the wi ndow opened

In a left-justified field, clears fromthe cursor to the
end of the field; in aright-justified field, always
erases the whole field. In a systemdate or tinme field,
updat es the val ue.

Di splay the help wi ndow for the current screen

regardl ess of the field in which the cursor is placed.

Di splay the help screen for the field in which the
cursor stands, or for the screen if the field has none.
Move the cursor to the entry point of the first
unprotected field. If no field is unprotected, move to
the top left-hand corner of the screen

Toggl e the insert/overstrike node of data entry.

In an array and any parallel arrays, nmove the current
itemand all below it down by one, and clear the current
item Fails if the last itemin the array or one
parallel is already filled.

In draw node, move the current line and all below it
down by one, and blank the current |ine.

Move the cursor one position to the left within a field;
fromthe first position, nove into the previous field,
unl ess inhibited by ok _options.

In draw node, nove the cursor 1 character to the left.
Send what is in the screen buffer to a file for

printing.

Move the cursor to the first unprotected field belowthe
current line, wapping to the top if there are none
below. If in the last line of a scrolling array, scrol
up this and any parallel arrays.

I n draw node, nove the cursor to the begi nning of the
next |ine, wapping at the bottom

Move the cursor one position to the right. If at the
right end of a shifting field, shift in offscreen data.
At the very end of the field, nove to the beginning of
the next unprotected field. May be inhibited, equated to
TAB, or otherwi se altered by ok_options.

In draw node, nove the cursor right by one position
Refresh the screen if it gets scrambled by |ine noise or
out put from other prograns.

In a scrolling array, scroll it and any parallel arrays
down by several |ines.

In a scrolling array, scroll it and any parallel arrays
up by several lines.

Move the cursor to the beginning of the next unprotected
field. If in the last such field, nmove to the first such
field. Field entry and exit routines are perfornmed as



appropriate; if field validation fails, the cursor
remains in the current field.

UARR UP Move the cursor to the entry point of the previous field
above the current line, unless inhibited by ok _options.
If inthe first line of a scrolling array, then scroll
down this and parallel arrays, if any, if any previous
items exist.

In draw node, nove the cursor up one |ine.

XMT TRANSM T Make effective any choices nmade in the current w ndow,
frequently closing the window as a side effect. Causes
val idation of the entire screen.

In draw node, convert all underscored strings to fields.

ZOOM ZOOM Expand the scrolling and/or shifting field under the
cursor into a pop-up w ndow, where nmore of the field
will be visible. You may enter data into this w ndow
just as into the field itself.

Speci al Function Keys
The tabl e bel ow describes the actions of program function keys in the navigation

system screen editor, and data dictionary editor, which are respectively
denoted by N, S, and D in the second col um.

Key Cont ext Descri ption
PF2 S Toggles the utility between draw node and test node.
D Adds an item at the cursor position.
PF3 S Brings up the formcharacteristics w ndow.
D Modi fies the item under the cursor.
PF4 S Brings up the field characteristics wi ndow, if the
cursor is positioned within a field, or the display
attributes window if the cursor is positioned within a
di splay area.
D Same as in the screen editor, unless the entry has scope
r, in which case the record editing wi ndow appears.
PF5 S Brings up the field summary w ndow.
D Del etes the item under the cursor.
PF6 S Del etes the display area, field, or array of fields
within which the cursor is positioned.
D Undel etes the last item del eted.
PF7 S Moves the display area, field, or array under the
cursor.
D Searches for an item by nanme or comment field, with
wi | dcard mat chi ng.
PF8 S Copies the display area, field, or array under the
cursor.
D Finds the next itemthat natches the previously entered
search string.
PF9 S Repeats the | ast nove, copy, delete, graphics, or change
field characteristics sequence. See below for details.
D Moves the cursor to a particular itemin the dictionary,
by nunber.
PF10 S Brings up a nenu with options corresponding to the
shifted function keys.
D Brings up the data dictionary field defaults w ndow.
SPF1 S Brings up the JAM control strings w ndow.
N Brings up the application's top-level screen.
SPF2 S Brings up the JAM Menu wi ndow.
N Pronpts for an operating system command and executes it.
SPF3 S Causes field names to be displayed tenporarily, in place
of their contents.
N Pronpts for the nane of a JAM screen, and displays it as

a base form
SPF4 S Creates a data dictionary entry froma naned field.



SPF5 S Brings up the graphics character selection w ndow.
N I nvokes the screen editor on the currently displayed
screen.
SPF6 S Starts a data dictionary search
N I nvokes the data dictionary editor
SPF7 S Creates a jamnane field at the current cursor position

The PF9 key in the screen editor repeats, internally, the |ast sequence of
keystrokes:

1. starting with PF4 and ending with the closing of the field
characteristics (or display attributes) w ndow, or

consi sting of PF6 (only), or

begi nning and ending with PF7 (nbve sequence), or

begi nni ng and ending with PF8 (copy sequence), or

starting with SPF5, the graphics key, and ending with TRANSM T.

O wN

The screen display is changed only to reflect the end result of the sequence.
You rmust be careful to position the cursor before hitting PF9 so that the
repeat ed sequence makes sense. |In particular, a sequence that changes field
characteristics should be repeated only when the cursor is within a field; a
sequence that changes the attributes of a display area should be repeated only
i n another display area.

4 The Screen as a Wol e

Screens created by JAM are, by default, as big as your display. Snaller screens
are conveni ent for use as wi ndows, which tenporarily overlay part of a |arger
screen. Screens can be outlined by a reverse-video or graphics border. On col or
di spl ays, you can select a border color; on displays that support background
color, you can sel ect a background color as well.

For qui cker and nore consistent creation of screens, you can define severa
draw-field synmbols, and an initial display attribute for display data. These
defaults, as well as display text and any fields commbn anong screens in your
application, can be stored in a tenplate and used as a basis for the creation of
many screens.

Finally, you may define a help window to provide basic information to a user of
your screen, and screen-entry and screen-exit functions to perform
initialization and wap-up on the screen. jxform provides access to all these
screen characteristics through the screen characteristics w ndow (Figure 3),
whi ch you can call up using PF3.

4.1 Screen Size
To change the screen size:
1. Hit the PF3 key to bring up the screen characteristics w ndow (Figure
3). The window will show the current size.
Enter the new number of lines (or TAB, if no change).

2.
3. Enter the new nunber of columms (if changed).
4 Ht TRANSMT to effect the change (or EXIT to abort).

jxformw |l not allow a screen to be made | arger than the display, nor snaller
than its contents. To reduce the size of a screen, it nay therefore be necessary
to delete or rearrange sone of it first.

4.2 Borders

To add or change a border
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Fi gure 3: Screen Characteristics

1. Hit PF3 to bring up the screen characteristics wi ndow (Figure 3). It

will show the current border characteristics; if there is no border
several of the fields shown in the figure will not be visible.

2. After border? enter y if a border is desired, or n for no border

3. |If a border is chosen, the window will display sone additional yes/no
pronpts:

a. reverse video (defaults to vy).

b. highlighted (defaults to y). On displays that support |ow
intensity but not highlighting, the pronmpt will be | ow
intensity instead.

c. style nunmber (defaults to 0). Enter a digit fromO through 9.
The chosen border will imediately appear around the screen
characteristics window, and the cursor will remain in this
field so you can try nmore sel ections. (The actual styles
avai |l abl e depend on your video file.)

d. nodify color. See the next section

4. Hit TRANSMT to effect the change (or EXIT to abort).
4.2.1 Border Colors

On col or displays, the screen characteristics wi ndow has an option for border
color selection (Figure 3). To change the color of a border:

Hit PF3 to bring up the screen characteristics w ndow.

Enter y after border.

Tab to nodify color and enter y. The color selection nenu (Figure 4)
will appear, with the current color shown in reverse video. (The
default color is white.) To change the color, either

wN e

a. Using TAB, BACKTAB, space, BACKSPACE, or the arrow keys,
position the reverse video area to the desired color, and hit
TRANSM T, or

b. Hit the initial letter of the desired color (r for red, etc.).
Choosing exit or hitting the EXIT key will close the w ndow
wi t hout changi ng the border col or.
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Fi gure 4: Col or Selection Menu

At this point, the screen characteristics windoww Il still be displayed, and
you can nake any ot her desired changes. Wen finished, hit TRANSMT to save the
new screen characteristics, or EXIT to abort. The screen's border, if any, wll
now have the color that was sel ected on the col or menu.

4.3 Background Col or

I f background color is available, the screen characteristics wi ndow will display
an option for background col or selection (Figure 3). To change the background
col or:

1. Hit PF3 to bring up the screen characteristics w ndow.

2. After nmodify background color enter y. The color selection menu (Figure
4) will appear, with the current color shown in reverse video. The
default is no color (black). To change the color, either

a. Using TAB, BACKTAB, space, BACKSPACE, or the arrow keys,
position the reverse video area to the desired color, and hit
TRANSM T, or

b. Ht the initial letter of the desired color (r for red, etc.).
Ei t her choosing exit or hitting the EXIT key will close the
wi ndow wi t hout changi ng the background col or.

At this point, the screen characteristics windowwll still be displayed, and
you can make further changes if you |like. When you are done, hit TRANSMT to
save the new screen characteristics, or EXIT to abort. The screen's background
will now be the color that was selected on the col or nenu

4.4 Drawfield Synbols and Field Defaults

The underscore character is used by default for drawing fields. The resulting
fields, when first conpiled, are underlined and highlighted (if highlighting is
avai |l abl e), and have no character or field edits. You can change those field
characteristics, and define nmore draw-field characters for creating fields with
different initial characteristics. To specify draw field synbols or initial
field characteristics:

1. Hit PF3 to bring up the screen characteristics wi ndow (Figure 3).

2. Enter y after nodify "draw field" synmbols. The drawfield synbol
wi ndow (Figure 5) will be displayed. Initially the window will show
only one drawfield synbol, the underscore; you can define up to 9
synbol s.

3. Change or add draw-field synmbols by entering themin the w ndow.
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Figure 5: Drawfield Synbol W ndow
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Figure 6: Default Field Characteristics Menu

To change the initial field characteristics, position the cursor to the
correspondi ng drawfield symbol, and hit the PF4 key to bring up the default
field characteristics menu (Figure 6). This menu is just like the regular field
characteristics nmenu, Figure 9; refer to Section 6 for its use, as well as

expl anations of the many different characteristics you can give your fields.

Note that different synbols can be used to create fields with different initial
characteristics. The initial characteristics as specified above will apply,
however, only to fields that are created afterwards; previously created fields
will not change. If you want to use the sanme drawfield synbols for severa
different screens, you may find it convenient to define the synbols, as above,
for one screen, and then use that screen as a tenplate for others; see Section
4.8.

4.5 Default Display Attributes

It is also possible to change the attributes with which display data is first
written to the screen, thus:

1. Hit PF3 to bring up the screen characteristics w ndow (Figure 3).

2. Enter y after nodify display attribute. The display attributes w ndow
(Figure 8) will appear, with the current attributes marked with a vy.

3. To turn on an attribute enter y; to turn it off, enter n or space. Mre
than one attribute may be sel ect ed.

4. If you have a color display, the initial color can be changed by
entering y after nodify color, and proceeding as in Section 5.2.1.

5. Hit TRANSMT to effect the change, or EXIT to abort. Note that a col or
selection, if any, will take effect even if the other attribute changes
are aborted.



Di splay data created after this point will have the display attributes specified
above; display data already on the screen will retain their old attributes.

4.6 Help Wndows on a Screen Basis

Note: the remmi nder of Section 4 uses sone features of JAMthat have not yet
been presented. If you are reading this manual for the first tinme, you may want
to skip to the beginning of Section 5.

A hel p wi ndow nay be specified on a screen basis. The screen so designated wll
be di splayed as a wi ndow whenever the FORM HELP key is pressed. It will also be
di spl ayed when the HELP key is struck and the cursor is not in a field that has
its own help or item sel ection w ndow.

To specify a help window for a screen:

1. Hit PF3 to bring up the screen characteristics wi ndow (Figure 3). If a
hel p wi ndow has al ready been specified for this screen, its name wll
be di spl ayed.

2. After screen-level help enter the nane of the screen that is to serve
as a help window for the current screen. You nay optionally follow the
wi ndow name with the |ine and colum at which it is to appear, as
hel pwi n(5, 25) .

3. Hit TRANSMT to effect the change, or EXIT to abort.

The creation of help windows is described fully in Section 10.6.
4.7 Screen-entry and Exit Functions

These functions are analogous to the field-entry and exit functions described
later. They are called by library functions such as r_w ndow, d_form or

cl ose_wi ndow at the very beginning and end of a screen's active |ife. They may
be used to initialize the screen, to allocate or rel ease resources, or to do
what ever the application needs at that point. Refer to the Programer's Guide
for details. To specify such a function, follow the instructions below For
sinmplicity, they refer only to screen-entry functions, but the procedure for
screen-exit functions is exactly anal ogous.

1. Press PF3 to bring up the screen characteristics wi ndow (Figure 3).

2. Tab to the field |labeled screen entry function and type in the function
name.

3. Hit TRANSMT to accept the screen-entry function, or EXIT to discard
t he change.

Functions witten in a standard programr ng | anguage nmust be registered with the
JAM | ibrary through a call to install; see the Programmer's Guide. You can al so
use a procedure witten in JPL, the JYACC Procedural Language, and stored in a
file by entering jpl filename in the screen-entry or exit function field.

4.8 Using Another Screen as a Tenplate

VWhen designing a screen, a copy of an existing screen can be used as a tenpl ate.
Screen tenplates can be particularly useful for creating several screens with
simlar characteristics, including initial display attributes (Section 4.5) and
drawfield synbols (Section 4.4). To make use of this feature:

1. Enter the screen editor with the name of the new screen (Section 3).

2. After the screen is blanked, hit PF3 to bring up the screen
characteristics wi ndow (Figure 3).

3. Tab to the last field and enter y. The wi ndow shown in figure 7 wll
pop up.

4. Enter the nanme of the existing screen and hit TRANSMT, or EXIT to
abort. The screen is nowinitialized to a copy of the existing screen.
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Figure 7. Tenpl ate W ndow

5. You will be pronpted to hit TRANSMT to accept the tenplate, or EXIT to
reject it.

Loadi ng a tenpl ate destroys whatever fields or data you had previously created
for the new screen.

5 Display Data

Di splay data include form headings, field headings, and all constant data that
are displayed as part of the screen. Borders and nessages to be displayed on the
status line are not considered display data. To enter display data:

1. Make sure you are in draw node. Hit the PF2 key if necessary.

2. Use the RETURN and arrow keys to position the cursor

3. Enter the display data as you want themto appear on the screen. Al

di spl ayabl e characters can be used, except those reserved for draw ng
fields. If you have not defined any drawfield synbols yourself
(Section 4.4), the only reserved character is the underscore.

The remai nder of this section will sonetinmes treat an area of display data as a
unit. Such a display area consists of display data that are on one |line; not
interrupted by the start or end of a field; and not separated by nore than one
bl ank.

Entry of display data follows the rules defined in Section 3.4. Wen a key pays
attention to the extent of a field, a display area is treated |like a field.

5.1 The Graphics Sel ecti on W ndow

If you need to enter special graphics characters, hit the SPF5 key to bring up
the graphics selection wi ndow JAMw Il display all the graphics characters
defined for your terminal in a window Use arrow keys to position the cursor
over the character you want, hit TRANSM T, and it will be placed on your screen
at the current cursor position. To insert a character repeatedly, use the PF9
(repeat) key instead of bringing up the w ndow again.

5.2 Display Attributes

You can change the appearance of a display area by changing its display
attributes, thus:

1. Position the cursor anywhere within the display area.

2. Hit the PF4 key to bring up the display attributes w ndow (Figure 8).
It will show which attributes are currently in effect. The list of
available attributes will depend on the video file associated with the
terminal, but should always include non-display and underlined. (On
di spl ays that cannot underline, JAMw || sinmulate underlining by
pl aci ng an underscore character wherever the actual character is a
bl ank.)

3. To set an attribute, enter y; to reset one, enter n or space.
Attributes nmay be conbi ned.

4, Hit TRANSMT to effect the change, or EXIT to abort.
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Figure 8: Display Attributes

To change the display attributes of a field, see Section 6.4.

The above procedure will change the attributes of a display area after it has
been created. To change the default attributes of display data, see Section 4.5.

5.2.1 Color

On screens that support color, the display attributes wi ndow has an additiona
option for color selection (Figure 8). To change the color of a display area:

1. Position the cursor anywhere within the display area.

2. Hit the PF4 key to bring up the display attributes w ndow.

3 Enter y after nmodify color. The color selection nmenu (Figure 4) wil
be brought up on the screen, with the current color shown in reverse
vi deo.

4. To change the color, either:

a. Using the TAB, BACKTAB, space bar, BACKSPACE, or arrow keys,
position the reverse video area to the desired color, and hit
TRANSM T, or

b. Ht the initial letter of the desired color (r for red, etc.).
Ei t her choosing exit or hitting the EXIT key will close the
wi ndow wi t hout changi ng the col or.

At this point, the display attributes window will still be displayed; you may
continue to change attributes as desired. When finished, hit TRANSMT to set the
display attributes (or EXIT to abort). The color will remain as selected on the

col or menu.
5.3 Deleting, Mving, and Copying Display Data

I ndi vi dual display characters can be deleted, in draw node, with the DELETE CHAR
key (Section 3.4). Simlarly, an entire display area or the end of a display
area can be del eted by using the ERASE key in draw node. An entire display area
can al so be erased by positioning the cursor anywhere within it and hitting the
PF6 key.

You can reposition or copy a display area anywhere within a screen. If the new

| ocation overlays a field, the display area becones initial data for that field.
It is possible to overlay (and | ose) other display data. The procedures are

i dentical, except that you use PF7 to nobve and PF8 to copy:

1. Position the cursor anywhere within the chosen display area.

2. Hit the PF7 (PF8) key. The extent of the data to be noved will be shown
by brackets. If possible, all fields will appear underlined, and
non-di splay fields will be made visible.



3. Position the brackets to the display data's new | ocation on the screen
usi ng the arrow, TAB, BACKTAB, PAGE UP and PAGE DOWN keys. (The arrow
keys nove the data one line or colum at a time. The TAB and BACKTAB
keys nove the data ten colums at a tine, wapping past the sides of
the screen. The PAGE UP and PAGE DOWN keys nove the data five lines at
a time, wapping past the top and bottom of the screen.)

4. Hit the PF7 (PF8) key again to deposit the display area in its new
location, or hit TRANSMT. Hit the EXIT key to abort the procedure

6 Fields

Fields are areas you define for data entry when the screen is used. Each field
must be contained within a single Iine of the screen. Using pop-up nmenus, you
can set display attributes separately for each field, restrict what my be
entered into fields, and specify many other field characteristics.

6.1 Creating Fields and Conpiling the Screen
To create a field:

1. Make sure you are in draw node. Hit the PF2 key if necessary.

2. Use the RETURN and arrow keys to position the cursor

3 Type underscores (or any key defined as a drawfield synmbol, Section
4.4) to define the extent of the field.

At this point, the field is only display data, and all rules for nodifying,

del eti ng, moving, and copying display data apply. To change areas defined by the
underscore (or other synmbol) into actual fields, hit the TRANSMT key to conpile
the screen. When a screen is conpiled, any areas containi ng underscores or other
drawfield synbols and not within existing fields or borders are converted into
fields. Fields are then renunbered, fromtop to bottomand fromleft to right
within each line. Conpilation is fast, and may not be noticeable. A screen is
automatically conpil ed:

1. Wen the PF2 key is used to toggle fromdraw node to test node.

2. \Whenever the TRANSM T key is struck while the screen editor is at its
top level (Section 3.3).

3. Before jxforms exit functions are perforned (when the EXIT key is
struck at the top level).

4., After a field is deleted, noved, or copied.

5. After a field is made shiftable or scrollable, or reset to
non-shiftable or non-scroll able.

6. After a field is nmade an array, the nunber of elenments in a array is
changed, or an array is converted back to a single field.

7. After a field attachnent or other special edit is altered.

8. \When a help window for the screen as a whole is added, deleted, or
changed.

9. When a field data type is changed to or fromits default val ue.

Only the first three actions in the list will cause new fields to be created.

Initial data may be entered into a field in test nmode, in which case all field
restrictions apply, or in draw node, in which case anything nmay be entered.
Initial data may al so be noved or copied onto a field froma display area; see
Section 5.3. When a screen is saved, data contained in a field are saved with
the screen, and will be displayed as the field's initial value when the screen
is displayed at run-time. There is one exception: contents of date and tine
fields that default to system values are not saved (see Sections 6.8.2 and
6.8.2).

To modify field characteristics, including the size of a conpiled field, press
the PF4 key with the cursor |ocated anywhere within the field. (If the field is
prot ected agai nst tabbing, you will not be able to nove the cursor there in test
node; use the PF2 key to get into draw node, in which all fields are



accessible.) The field characteristics nmenu, shown in Figure 9, will pop up near

your field. Each option on the nenu is described in great detail in subsequent

secti ons.
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Figure 9. Field Characteristics Menu
6.2 Deleting, Mving, and Copying Fields

The PF6, PF7, and PF8 keys will delete, nmove, and copy fields as well as display
data (see Section 5.3). Afield can be noved or copied anywhere within a screen,
as long as the new |l ocation doesn't overlap a side border or another field. Note
that it is possible to overlay, and thus | ose, display data.

When a field is deleted, noved, or copied, the field' s current contents go with
it. Wen a field is nmoved, it retains its display attributes and restrictions on
data. When a field is copied, its display attributes and restrictions on data
are copied al so. The sole exception to this rule is that field names (Section
6.7.1) are not copied. An array of fields (Section 6.3.2) is always del eted,
moved, or copied as a unit.

Since the data nodification keys (Section 3.4) are applied to data entered
within a field, they cannot be used to change the extent of the field itself.
Changing the length of a field is described in Section 6. 3.

6.3 Field Size

The sinplest sort of field you can define with JAMis just part of a single line
on the screen. Every field takes up at | east one space on the screen; but fields
can be made much larger, larger even than the physical display. You can extend a
field horizontally by making it shifting; then only a portion of the field's
contents will be visible on the display. You can extend a field either
vertically or horizontally by making it an array, and you can expand an array

of fscreen by making it scrolling. A field s size, then, has four paraneters:

its visible, onscreen |ength;

its total length, which is greater if it's shifting;

its nunber of onscreen array el enents;

its total nunber of data itens, which is larger if the array is
scrol | abl e.

PR

Here are definitions of a few nore terns that occur frequently in the foll ow ng
pages.

Each of the fields that conprise an array is referred to as an el enent of the
array. Each el ement occupies a fixed position on the screen.
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Fi gure 10: Field Size W ndow

If afield, or an array of fields, is scrollable, each individual entry is
referred to as an item of data. Suppose an array of 3 elenments is made
scrollable, with a maxi mum of 10 itens. When you begin entering data, item1lis
witten to elenent 1, item2 is witten to element 2, and item3 is witten to
elenent 3. After the third itemis witten, scrolling moves the first itemto an
of fscreen buffer, nmoves item2 into element 1, and noves item 3 into el enent 2
you then proceed to enter item4 into el enent 3.

Al t hough t he appearance on the screen is quite different, froma programs
point of view it doesn't matter whether a data itemis entered into a
non-scrollable array of 5 elements, or a scrollable array of 2 el enments that
allows a maxi mumof 5 itens. To nmake those differences transparent to prograns,
the concept of an occurrence was introduced. In a scrollable field or array,
each occurrence is an item and an occurrence can be either on the screen or

of fscreen. In a non-scrollable array, each occurrence is an elenment, and it is
al ways onscreen. A non-scrollable field that is not part of an array consists of
a single occurrence.

To nodify a field s size

1. Position the cursor anywhere within the field.

2. Hit the PF4 key to bring up the field characteristics menu (Figure 9).

3 Choose size to bring up the field size window (Figure 10. It contains
the field' s current size paraneters.

Here is howto use the field size wi ndow. Follow ng sections contain nore
detai |l ed expl anati ons of arrays, shifting, and scrolling.

Lengt h Enter the field' s visible, onscreen length. If
| engthening the field causes it to overlap another
field, you will get an error nessage.

Nunber of el enents To meke a field an array, enter a number greater

than 1; the array will have this many onscreen
el ements. To reduce an array to a single field,
enter 0 or 1. See Section 6.3.2.

Di st ance between el enments Enter the nunber of spaces between successive
array elements, a nunber of lines (for vertica
arrays) or colums (for horizontal arrays). The
default value of distance is 1. See Section 6.3.2.

Hori zont al ? For a vertical array, enter n (or |eave blank);
the new elenments will appear below the field you
are nodi fying. For a horizontal array, enter vy,
and the new elements will appear to its right. See
Section 6. 3. 2.

Maxi mum shifting | ength Enter the maxi mum possible | ength of data to be
put into the field. Mist be greater than the
onscreen |l ength. See Section 6.3.1.



I ncrenent Enter the nunber of characters by which the
field' s contents should be shifted when you arrow
"beyond" its edge. See Section 6.3.1.

Nunber of scrolling itens Enter the greatest nunber of data itenms the field
or array can possibly contain; nust be greater
than the nunber of onscreen el enents. See Section
6.3. 3.

Page si ze Enter the nunber of items by which the PAGE UP and
PAGE DOWN keys should scroll the field, or |eave
bl ank for default. This entry nust be | ess than or
equal to the nunber of onscreen el enents; the
default is one less, or one for a single scrolling
field. See Section 6.3.3.

Circular? Enter y if the scroll should wap frombottomto
top on down arrow, and fromtop to bottom on up
arrow. If you enter n, those arrow keys will |eave
the field when the end of the scroll is reached.
See Section 6.3.3.

| sol ate? Enter y if the field should not scroll when a
parallel field scrolls, or ntoinclude it in
parallel scrolling. See Section 6.3.3.1.

6.3.1 Shiftable Fields

A shiftable field is one that can hold data wider than the field' s onscreen

| ength. When a character is keyed into the |ast position of the field, the
visible contents of the field are shifted left by the field s shifting

i ncrenent, a user-defined constant, and the cursor is positioned i mediately to
the right of the last character entered. Data can be entered up to the |length
speci fied as maxi mum shifting | ength. When the naxi num size is reached, the
cursor tabs to the next field (unless tabbing has been inhibited by the
no-autotab option or the return entry option).

When the cursor is at the first position of the field, and the beginning of the
data is not visible, the left arrow key can be used to shift the field's
contents right by one shifting increment. Simlarly, when the cursor is at the
| ast position of the field, the right arrow can be used to shift the field's
contents to the left. Tabbing out of the field |eaves its visible contents
unchanged; tabbing or backtabbing to the beginning of the field resets its
contents to the beginning of the data. If the cursor is in a protected shifting
field, only the data (not the cursor) will nove when you press the arrow keys.

If the screen positions imediately adjacent to a shifting field contain neither
di splay data nor other fields, shifting indicators will appear on the screen
whenever there are additional data offscreen to either the left or the right of
the field s visible contents.

Fields comprising a shiftable array all shift together. Tabbing into one field
of such an array, therefore, will reset the contents of all the fields (since
the field that has been tabbed into nust be reset).

6.3.2 Arrays

An array is a set of fields that can be treated as a unit. The fields that nake
up an array have the same | ength, conmon field characteristics, and starting

| ocati ons separated by a constant vertical or horizontal distance. If you want a
hori zontal array of 15-character fields with five spaces between them the

di stance nust be 5; however, for a vertical array with one blank |ine between

el ements, the distance nust be 2.

Any change to the specifications of a field within an array changes the whole
array. The PF6, PF7 and PF8 keys del ete, nobve, and copy an array as a unit.
Shifting and scrolling also apply to an array as a whole. Finally, only one



field name (Section 6.7.1) can be assigned to an array; individual array
el enents can be referenced by field nanme and el ement nunber, or by field nunber.

Arrays can be either horizontal or vertical, not both. You can achieve a
spreadsheet effect by creating a group of parallel vertical arrays (see Section
6.3.3.1).

6.3.3 Scrollable Fields

Scrollable fields are usually defined as arrays (Section 6.3.2), but individua
fields can be scrolled as well. A scrollable field or array displays the visible
portion of a larger set of data itenms. A field can be both shiftable (Section
6.3.1) and scroll able.

The first data entered go into the field or array of fields visible on the
screen. When the visible fields become full, the contents of the first disappear
fromthe screen; if it is an array, the contents of each succeedi ng el enent nove
up into the previous elenment, and the last elenent is again avail able for data
entry.

If you don't want to fill each field, the sane scrolling effect can be achieved
by hitting the RETURN or down arrow key. The field or array will scroll as |ong
as there is nore data to display. Scrolling in the opposite direction is
achieved by hitting the up arrow key, with the cursor in the first field. The
PACGE UP and PAGE DOWN keys will scroll the current scrollable array (or the
scroll able array closest to the current cursor position) by the nunber of data
items given in page size in the field size window. The TAB and BACKTAB keys
normal |y have no effect on scrolling, and can cause the cursor to | eave the
scrolling area; see the section on next field edits for an exanple of how they
can cause scrolling.

When a field or an array scrolls, every field or array parallel to it will also
scroll; see Section 6.3.3.1.

You may define a scrolling field as circular. When you press down-arrow with the
cursor on the last itemof such a scroll, it will scroll to the first item

i nstead of exiting the field. The RETURN and up-arrow keys wrap around in the
same way. To insert a newiteminto a circular field or array, you nmust use the
| NSERT LI NE key.

6.3.3.1 Parallel Arrays

When a field or array is scrolled, any fields or arrays parallel to it wll
scroll too. See the preceding sections for a discussion of scrolling. Vertica
(horizontal) scrolling arrays are considered parallel if

they start at the same |line (columm) of the screen
the offsets between el enents are the sane;

they contain the same nunber of onscreen el enments;

t hey have the same nmaxi mum nunmber of scrollable itens.

N

Single fields are considered parallel if they neet the first and last criteria
(the others don't apply). Non-scrolling arrays are never considered parallel
Scrolling and shifting fields that are parallel do not shift together

You can exclude a field that nmeets the above requirements from parall el
scrolling by placing y in the isolate field of the field size w ndow.

6.4 Field Display Attributes

Fi el ds are displayed, by default, underlined and highlighted (if those
attributes are available). To change the display attributes of a field:

1. Position the cursor anywhere within the field.



2. Hit the PF4 key to bring up the field characteristics w ndow (Figure

9).
3. Choose display to bring up the display attributes w ndow (Figure 8).
The window will list the attributes supported by your display, and show

which are currently in effect.

4. To turn on an attribute enter y; to turn it off, enter n. Mdre than one
may be active.

5. On screens that have color, the display attributes w ndow has an
additional option for color. To change the color of a field, enter y
after modify color, and follow the procedure in Section 5.2.1.

6. Hit TRANSMT to effect the change (or EXIT to abort).

At this point, the field characteristics windoww |l still be displayed. You nay
choose exit or hit the EXIT key to close the window, or nodify other field
characteristics by choosing another option

Note that in draw node all fields appear underlined, and the contents of
non-di splay fields are displayed. In test node, fields are displayed with their
real attributes.

The above procedure will change the attributes of a field after it has been
conpil ed. To change the default attributes with which fields are initially
created, see Section 4.4,

6.5 Character Edits

Character edits, or filters, are restrictions on what may be keyed into a field.
For example, if a field is restricted to digits only, an attenpt to enter a

letter into the field will nmake the bell ring, and the letter will be discarded
(unl ess you are in draw nmode). The default edit is unfiltered, or all characters
permtted. Defining a field as a currency field (Section 6.8.4) will not

automatically make it nuneric. To put character restrictions on a field:

1. Position the cursor anywhere within the field.
2. Hit the PF4 key to bring up the field characteristics w ndow (Figure

9).
3. Choose char edits to bring up the character edits wi ndow (Figure 11).
The current option will be shown in reverse video.

4. To change the option, either

a. Position the reverse video area to the desired option using
the TAB, BACKTAB, space, BACKSPACE, or arrow keys, then hit

TRANSM T, or
b. Ht the initial letter of the desired option (such as d for
digits only).
Ei t her choosing exit or hitting the EXIT key will close the w ndow wi t hout
changing the option. At this point, the field characteristics window w Il stil

be di splayed; you may choose exit or hit the EXIT key to close the w ndow, or
set other field characteristics by choosing another option

The above procedure will set the character edits of a field after it has been
conpil ed. To set default character edits, see Section 4.4. The follow ng
character edits are avail abl e:

unfiltered allows entry of all characters, without restriction

digits only allows entry of the digits 0-9 only. In a nornal
(left-justified) digits-only field, no spaces may remain
blank to the left of any digit entered. In a
right-justified digits-only field, no spaces may renmain
blank to the right of any digit entered.
A special feature of a digits-only field is that
punctuation (any non-digit characters) within the field is
ski pped during normal data entry. The punctuation
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Figure 12: Regul ar Expressi on W ndow

characters thenmsel ves nmust be entered in draw node, or
before the field is set to digits-only; they cannot be
deleted in test node. This enables you, for instance, to
define a digits-only social security nunber field, with the
initial value - - . During data entry, the dashes
are permanent.

allows entry of only the initial letters of yes and no,
normally y, Y, n, N, or space (which is converted to n).
This edit actually uses the initial letters of the SM YES
and SM NO entries in the nessage file. The displayable
characters can be further linmted by setting the field
edits to upper or |ower case (Section 6.6).

allows entry of the letters a-z, A-Z, and the space
character.

allows entry of the digits 0-9, the plus sign, mnus sign,
and at nost one decinmal point. A plus or mnus sign, if
present, nust be leftnost in the field. In a left-justified
nunmeric field, no blanks are allowed to the left of any
character entered; in aright-justified field, no bl anks
may occur to the right of any character entered.

allows entry of the digits 0-9, the letters a-z and A-Z,
and the space character.

allows entry according to a flexibly defined tenplate,

whi ch you enter in the wi ndow of Figure 12. A description
follows in Section 6.5.1.

6.5.1 Regul ar Expressions

A regul ar expressi
ordi nary character
those that don't.

on is a pattern or tenplate nade up of characters. It divides

strings into two kinds: those that match the pattern, and



JAM supports regul ar expressions in the style of the UNI X editors, and uses them
to check that the contents of a field conformto a pattern. You can define the
pattern in a way that is extrenely flexible. Other JAM character edits, such as
numeric, force every character entered in a field to belong to the sanme type;
with regul ar expressions, you can restrict different parts of the field to
different character types, or classes.

When JAM checks a field against a regular expression, it steps through the field
data and the regul ar expression together. It matches as many field characters as
it can against the first subexpression before going on to the next, and quits at
the first mismatch

Here is an exanmple of a regular expression. This one defines a sort of |ID nunber
that is three digits, followed by a dash, followed by at |least three letters or
nunbers, up to the length of the field:

[0-9]\{3\}-[a-zA-Z0-9]\{3,\}
If you didn't understand that, read on.
6.5.1.1 Character and Field Regul ar Expressions

You may install a regular expression as a character edit on a field; then each
character typed into that field causes the whole field to be checked against the
regul ar expression. If the check fails, JAM beeps and rejects the character, as
with sinmpler character edits.

If, on the other hand, you install a regular expression as a field edit, then it
is not checked until you tab fromthe field. If that check fails, JAM displ ays
an error nessage and positions the cursor to the first character that failed to
mat ch.

You may conbine a regul ar expression field edit with any character edit,

i ncl udi ng anot her (conpatible!) regular expression. For instance, to prevent the
entry of nunbers with | eading zeroes into a field, you could make the field
digits-only and give it a regular expression field edit of

[1-9][0-9]*
The non-regul ar character edits are, of course, nore efficient at run-tinme.
6.5.1.2 Form ng Regul ar Expressions

There are two kinds of rules for constructing a regular expression. One kind
tells you howto forma sinple expression, and the other tells you how to
combi ne expressions into a more conpl ex expression. The basics of regul ar
expressions are quite sinple; however, by conbining them you can quickly arrive
at expressions that are quite conplex. The follow ng discussion, therefore,
proceeds fromsinple rules for formi ng sinple expressions to somewhat nore
conplicated rules for conbining and repeati ng expressions.

Si npl e expressi ons

The sinplest regular expression is a single character, which matches itself: the
regul ar expression z matches the string z. There are only a few characters that
are special and do not match thensel ves; they are expl ai ned bel ow. Bl anks are
not special, but they are not ignored either; a blank in a regul ar expression
mat ches a blank in a field. (This includes |eading blanks.)

A dot (.) is a special character; it matches any single character at all
including (but not linmted to) itself.

The backslash (\) is also special. It is a quote character: it forces the
following character to match itself, like an ordinary character, even if that



character is special. For instance, the sequence \. matches a dot, and only a
dot; the sequence \\ matches a single backslash. The sequence \z nmatches a
single z; here the backslash changes not hi ng.

Char acter cl asses

A group of characters between brackets ([]) matches a single occurrence of any
of the characters; [13579] matches any odd digit, and [aA] matches an a of

ei ther case. The group of characters is called a character class. The order of
characters in a class is not significant.

Long lists of consecutive characters can be abbreviated using a hyphen (-). For

i nstance, [a-z] matches any | owercase letter, and [A-Za-z] matches any letter at
all. (Owing to the nature of the ASCII collating sequence, [A-z] matches all
letters plus sone punctuation characters that fall between Z and a.) You may use
any number and conbi nati on of characters and ranges within one set of brackets.

You can al so negate a character class, that is, cause it to match any character
except those between the brackets. Do this by placing a caret () imediately
after the left bracket. The expression [70-9+.-] matches any non-nuneric
character.

Note fromthe previous exanple that special characters other than ~-] are not
special in a character class, i.e. between brackets. You do not need to quote
dot with a backslash to include it in a character class.

All the non-regular JAM character edits can be sinulated with character classes:

unfiltered .
digits only [ 0-9]

yes/ no [ YyNn]
letters only [ A- Za- z]
numeric [+-1[0-9.]

al phanuneric [ A- Za- z0- 9]
Concat enati ng subexpressi ons

The sinplest way of conbining two or nore expressions is to put one after

anot her. They then match whatever matches the first, followed by whatever

mat ches the next, and so on. The expression JYACC matches the string JYACC, the
expression a[0-9] matches a followed by a digit.

Repeati ng subexpressions

The star (*) causes the precedi ng subexpression to match zero or more characters
that match the subexpression, instead of only one. The expression [0-9]* matches
any number or none at all; [0-9][0-9]*, however, natches any nunber with at

| east one digit.

You can al so give a nore definite repeat count for an expression, enclosing it
in quoted curly braces \{ and \}. The repeat count follows the subexpression
and has three possible forns:

\{n\} exactly n repetitions

\{n\} n or nore repetitions

\{n, M} at least n repetitions, but no nore than m
For example, [0-9]\{5\} gives you a five-digit number, or an old-style zip code
Repeat counts and the star are restricted to the kinds of expressions we have
met so far; they may not be applied to grouped expressions, which are explained
next .

Re- mat chi ng subexpressi ons



To re-match an expression or sequence of expressions, use quoted parentheses \(
and \) around them If you place a quoted nunber later in your expression, say
\1, it will nmatch whatever the first subexpression surrounded by \( \) nmatched.
\2 will rematch the second grouped subexpression, and so on.

Note that \n does not reproduce subexpression n, but the actual character
sequence that it matched earlier in the field data. The expression
V([0-9]1*\)\V.\1 will match 123.123, or any other real nunmber where the integer
and fractional parts are the same; it will not match 123.45.

It is a confusing aspect of the backslash that it nakes special characters
ordinary (for purposes of matching), but also nakes certain ordinary characters
special (for purposes of grouping). Cest la guerre.

Some nore exanpl es

[i1][cC][EBe] matches ice, icE, iCe, iCE, Ice, IcE ICe, or ICE

212-10-9][0-9][0-9]-[0-9]\{4\} matches a tel ephone nunber in Manhattan or the
Br onx.

[0-9]\V{3\}-[0-9]1\{2\}-[0-9]\{4\} matches a Social Security nunber.
[a-zA-Z_][0-9a-zA-Z_ ]* matches an identifier in the C |anguage.

[+-7\{0,1\}[0-9]*\.[0-9]* matches a floating point nunber, and
[dDeE] [ +-]1V{0,1\}[0-9]\{1,\} an exponent, in the FORTRAN | anguage.

6.5.1.3 Sunmmary of Special Characters in Regul ar Expressions
\ backsl ash makes any special character, including itself, ordinary;

makes the ordinary characters {}() and nunbers speci al
in certain contexts.

dot mat ches any single character. []

bracket s surround a character-class subexpression. *

car et imediately following [, negates the character class -

hyphen wi thin brackets, denotes a character range (unless
last). *

st ar causes the precedi ng subexpression to match zero or nore

occurrences. \(\)
quot ed parenssurround an arbitrary subexpression. \[0-9]
quot ed nunbers
remat ch a previ ous subexpression enclosed by \(\) \{\}
quoted curlies
surround a repeat count for the precedi ng subexpression

The caret (") and dollar sign ($), which represent beginning and end of |ine
respectively in the UNI X editors, do not have that neaning in JAM regul ar
expressi ons.

6.6 Field Edits

Field edits generally control the processing of data that have already been
keyed into a field. Thus, right justified and upper case nodify the appearance
of data on the screen, while data required and nust fill call validation
routines at field exit. To nodify field edits:

1. Position the cursor anywhere within the field.
2. Hit the PF4 key to bring up the field characteristics w ndow (Figure

9).
3. Choose field edits to bring up the field edits wi ndow (Figure 13). The
wi ndow wi |l show any field edits that are currently set.

4, To turn on a field edit enter y; to turn it off, enter n or space. More
than one field edit nay be active.



5. Hit TRANSMT to effect the change (or EXIT to abort).

At this point, the field characteristics windoww |l still be displayed. You nay
then choose exit or hit the EXIT key to close the wi ndow, or set other field
characteristics by choosing another option
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Figure 13: Field Edits

The following field edits are available. Unless otherw se stated, the actions
described are perforned by the library routine openkeybd.

6.6.1 Right-justified Fields

In aright justified field, characters are entered starting at the rightnost
position. As each additional character arrives, previously entered text shifts
one position to the left. Wien you tab into a right-justified field, the cursor
goes to the right-hand edge.

If you activate insert node using the |INSERT key, characters entered in the

nm ddl e of the field cause text between the cursor and the start of the field to
be shifted left. The DELETE CHAR key shifts all characters to the left of the
cursor one position to the right. The FIELD ERASE key clears the entire field,
regardl ess of cursor position.

6.6.2 Required Fields

Arequired field is checked at field exit for the presence of at |east one
non- bl ank character. If the field is digits-only, it nust contain at |east one
digit; punctuation doesn't count. This validation is perforned when the | ast
position of the field is filled, or when you attenpt to |leave the field using
the TAB, NEWLINE, or arrow keys. If the field is blank, JAM displays an error
message and resets the cursor to the beginning of the field (according to its
justification).

6.6.3 Protected Fields

You can protect fields against the actions listed in figure 14, which pops up
when you type y after protected in the field edits wi ndow. Protections may be
conmbined arbitrarily; just type y after those you want to turn on. Use n or
space to turn a protection off.

If afieldis protected fromdata entry, all data characters typed there will be
rejected, with a beep. Oten it nakes sense to protect such a field from tabbing
into as well. One case where it does not is a circular scrolling field

containing a list of choices, fromwhich you select by scrolling to the
appropriate one. Another is a shifting field, which a user nmust tab into in
order to view the offscreen data.

If afield is protected fromtabbing into, you will not nornmally be able to nove
the cursor there. The TAB, BACKTAB, arrow, and RETURN keys all cause the cursor
to skip over tab-protected fields. Under certain circunstances, the arrow and
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Fi gure 15: Return Code W ndow

HOVE keys may place the cursor in a protected field; refer to the library
functions ok_options and hone, respectively.

If a field is protected against clearing, then the CLEAR ALL, ERASE, and DELETE
CHAR keys, plus the clear-on-input field edit and certain library functions,
will not erase its contents.

Finally, if a field is protected against validation, none of the normal

field-exit checks will be perfornmed, either when the field is tabbed fromor
when the entire screen is validated. Character edits, and certain field edits
such as case and justification, will still be enforced.

In draw node, all field protections are suspended.
6.6.4 Return-entry Fields

Note: return-entry fields are no | onger used in nenus. See the foll ow ng
section.

Norrmal Iy, the library function openkeybd processes an entire screen, returning
control to its caller only when the TRANSM T key or another "returnable" key is
struck. |If your program needs to receive control at a certain field, however,
you may designate that field as return entry. Wien such a field is filled or
tabbed from openkeybd validates the field, |eaves the cursor there, and returns
i medi ately to its caller.

When you type y after return entry on the field edits nenu, the window in Figure
15 will pop up. In this window you nay enter an integer code for openkeybd to
return fromthe field; this nmakes it easy for your programto tell what field to
process. You nay enter the return code in any of several formats:

a deci mal nunber: 50

an octal nunber, with | eading 0: 062

a hexadeci mal nunber, with |eading Ox: 0x32



an ASClI| character, with surroundi ng apostrophes: '2'

a JAM key menoni ¢, as an al phanunmeric string. You may al so press the \
key, then the desired function key.

If you do not specify a return code in this wi ndow, openkeybd applies a set of
default rules to determine its return value. When a field is return-entry, the
application program nust provide for positioning the cursor to the next field
(perhaps by calling tab). If a field is return entry and scrollable, the
application program nust provide for scrolling, by calling rscroll. Refer to the
library function openkeybd for nore details.

6.6.5 Menu Fields

Note: menu fields performthe functions provided under Release 3 by return-entry
fields in nmenus.

In menu screens processed by the library functions menu_proc and choice, and in
item sel ection windows, only fields tagged with the nmenu field edit are eligible
for selection. You can additionally choose the value to be returned by
menu_proc, in the wi ndow that pops up when you enter y after nenu field in the
field edits w ndow
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Figure 16: Menu Field W ndow

The rules for entering the return code are exactly as in Section 6.6.4. You may
al so enter the nanme of a sub-menu w ndow, after submenu nane, to achi eve one

| evel of pull-down nmenus; in this case, specifying a return code is useless,
since the return value will cone fromthe sub-nmenu.

Sub- nenus work as follows. When the cursor enters a menu field with a sub-nmenu,
t he sub-nmenu wi ndow automatically pops up. Al the cursor-notion keys operate as
normal ly in the sub-menu, except the left and right arrows; they nove to the
next or previous selection in the main nmenu, and bring up a new sub-menu if it
has one. Selecting an itemfroma sub-nenu causes its value to be returned to
the caller of nenu_proc. Consequently, the main nenu itens thensel ves are never
returned; your programonly needs to worry about the return values of sub-nenu
items.

6.6.6 Clear-on-input Fields

For sone kinds of fields, such as right-justified and currency fields, it is
easier to type the field' s contents afresh when a change is desired than to
overwite part or all of the field. Such fields may be designated
clear-on-input; then, the first data character typed after the cursor enters the
field causes it to clear, and that character stands alone in the field.

Ri ght-justified and currency fields are not made clear-on-input by default.



6.6.7 Upper- and Lower-case Fields

These edits convert any al phabetic characters entered into the field to upper or
| oner case. This is valuable for consistency of appearance, and sinplifies such
tasks as database | ookups. A field my be set to either upper case or |ower
case, but not both.

6.6.8 Must-fill Fields
A nmust-fill fieldis valid if it is enpty, or if it contains no blanks
what soever; |eading, trailing, or enbedded blanks with data characters are

i nval id.

6.6.9 No-autotab Fields

Normal Iy, when you fill the last position of a field, the cursor will junmp to
the begi nning of the next one. In a no-autotab field, however, the cursor wll
remain at the last position of the current field. Further input will either

overwite the last position or, if the OK ENDCHAR option is set, be rejected
with a beep (see ok _options). You nust use the TAB, RETURN, or other cursor
nmotion key to get to exit the field.

6.6.10 Word Wap Fields

Word wrapping automatically transfers text from occurrence to occurrence of an
array, to prevent "words" from being broken across lines. A "word" is sinply a
string of non-blank characters. Word wap may be used only on fields that have
been made scrollable (Section 6.3.3), or arrays (Section 6.3.2), or both. The
fields may or nay not be shiftable; they nust be unfiltered (Section 6.5), and
may not have a field regular expression. Wthin an array or field that uses word
wrap, the followi ng rules apply:

Spaces separate words. You type text in freely; when a non-bl ank
character occurs at the last position of a line, the entire word of
which it is a part is renoved fromthat line and inserted at the

begi nning of the next. If that line has insufficient room the end of
that line is also wapped; wapping propagates, if necessary, to the
end of the array or scroll. If there is insufficient roomon the |ast
line, nothing noves, and the term nal beeps.

Bl ank |ines separate paragraphs. Whenever word wrap noves text into a
blank line that is followed by additional I|ines of text, the blank l|ine
is preserved, and all followi ng lines of text nove down by one.

If the DELETE CHAR key is hit and there is no text to the right of the
cursor, as nmuch text fromthe following line as will fit is noved to
the cursor's current position; subsequent text noves up appropriately.
Hitti ng DELETE CHAR at the begi nning of an enpty line del etes that
entire line. DELETE LINE will delete a full line of text.

The RETURN key positions the cursor to the next line of text within the
current array or scroll, regardless of other fields on the screen

until the last (maximum line is reached. It then positions the cursor
to the first field past the current line.

In insert node only, the RETURN key opens up a line. Any text follow ng
the cursor on the same line is noved to the next line, and any
additional lines of text are noved down by one. The | NSERT LI NE key
does the same thing, whether insert node is active or not.
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Figure 17: Field Attachments W ndow

6.6.11 Field Regular Expressions

You may attach a regular expression to a field, thus requiring that its contents
mat ch the regul ar expression when you exit the field. Wen you enter y after
regul ar expression in the field edits window, a small w ndow (Figure 12) pops
up, pronpting you to type in the expression there.

See Section 6.5.1 for a full explanation of regular expressions.
6.7 Field Attachments

Field attachnments are chiefly names of other objects associated with a field,
such as its help screen, although the field' s nanme is itself an attachnent. You
can alter a field' s attachnents by bringing up the window in Figure 17, thus:

1. Bring up the field characteristics nmenu by hitting PF4.

2. Choose attachments. The field attachments wi ndow will be brought up
with current attachments (if any) displayed; see Figure 17.

3. Enter or erase the desired data, as decribed in subsequent sections.

4. Hit TRANSMT to save the field attachments, or EXIT to abort.

6.7.1 Field Nanme

A field nane entry assigns the field a name, to which an application program can
then refer. The first character of the nane nmust be al phabetic, and the rest
must be either al phanuneric or underscores; no blanks are all owed. Upper and

| oner case letters are considered distinct, so that "fieldl" and "Fieldl" are

di fferent names.

Al though field names are optional, they are strongly recommended. An application
program can also refer to fields by nunber, which may be nore convenient at

ti mes. However, nanes can be permanently assigned to fields, while field nunbers
change whenever a field is noved, inserted, or deleted froma screen (Section
6.1). Fields nmust be named in order to take advantage of |ocal data bl ock
processi ng. Names are al so nore convenient if you plan to generate progranm ng

| anguage data structures from your screens.

Only one field nane can be assigned to an array (Section 6.3.2); individua
array elements can be referenced by field name and el ement nunber.

VWen a field is copied (Section 6.2), the newfield retains all the
characteristics of the original except its nane.



6.7.2 Next Field

A next field entry designates the field to be tabbed to when this field is
exited. Normal tabbing is fromleft to right and top to bottom (the sane order
as field nunbering), except that tab-protected fields are ignored. A next field
entry is ignored if the target field is nonexistent or tab-protected; in such
cases, the next-field designation is said to fail. The field attachments w ndow
provides for two next-field designations; if the first fails, the second is
tried.

The next-field designation does not affect the BACKTAB or RETURN keys. It may
affect the right-arrow key, if horizontal arrow behavior is set to OK TAB using
ok_options; other arrow keys are unaffected.

Next fields can be designated by name, or by absolute or relative nunber. Field
nunmbers are assigned during screen conpilation (Section 6.1); precede themby a
# sign (#1, #14) for absolute, or a plus or mnus (+1, -5) for relative. Use
either +0 or -0 to designate the current field. Nanes are assigned using the
field attachnents w ndow (precedi ng section), and should be entered w thout
adornnent. If you specify a next field by nunber, and later insert or delete a
field, the resulting tab operation nay be quite different from what you

i nt ended.

You can designate a particular array elenent or scrolling itemby attaching a
subscript, the occurrence nunber, to a field designation. The nunber may again
be either absolute (no sign) or relative (plus or minus sign). It may be
attached in two ways: enclosed in brackets (al pha[5], beta[+1], #5[1]), or
preceded by a colon (al pha:5, beta:+1, #5:1). The colon formis obsol escent.
Cccurrences are explained in Section 6. 3.

If a next-field edit belongs to an array or scrollable field, then whenever the
operator tabs froman occurrence of the array or field, the same next-field
designation is used. In this case, the current occurrence nunber is saved; if

t he designated next field is also either scrollable or part of an array, but the
next-field edit contains no occurrence, the saved occurrence is tried. If it is
greater than the number of occurrences in the destination field or array, the
next-field option fails.

As an exanple of next-field use, suppose you have two parallel scrolling arrays
nanmed arrayl and array2, and you wi sh the cursor to tab through them col um-w se
(the default is roww se). You woul d designate the next fields as follows:

arrayl array?2
primary arrayl[ +1] array2[ +1] alternate
array2[ 1] arrayl[ 1]

These designations woul d nove the cursor to the next occurrence of each array,
until the last was reached; then the primary designation would fail, and the
secondary woul d take the cursor to the first occurrence of the other array. If
the arrays are scrolling, this will also cause the TAB key to scroll them

6.7.3 Help Wndows

The hel p screen option enables you to name a wi ndow to be di spl ayed whenever the
HELP key is hit while the cursor is within the field. If automatic help is
specified, the help window will be displayed as soon as the field is tabbed
into, if the field s contents have not been validated (i.e. its VALIDED bit is
not set). The creation of help windows is described in Section 10.6. There are
several types, including display-only text, menus for nore detailed help, and
hel p wi ndows allowi ng data entry.



A hel p wi ndow can al so be specified on a screen basis; see Section 4.6. You may
specify both a help window and an item sel ection screen (Section 6.7.4) for a
field, but they will conflict, with unpredictable effects.

The nane of the help wi ndow may optionally be preceded by the location on the
screen where it should appear. You wite the Iine and colum where the wi ndow s
upper left-hand corner should go, enclosed in parentheses. The foll owi ng exanpl e
speci fies a wi ndow named custonmer.hlp, to be placed at line 5 and colum 10 of

t he screen:

hel p screen: (5,10)custormer.hlp___
If you do not supply a location for the window, JAMw Il automatically bring it
up where it does not hide the field it is attached to.

6.7.4 |ltem Selection

The item sel ection option enables you to name an item sel ecti on wi ndow whi ch
will be displayed whenever the HELP key is hit while the cursor is within the
field. An item selection window contains a list of valid field entries, from
whi ch the operator selects one; the selected itemis then copied to the
underlying field, and the wi ndow cl osed. Selection operates according to the
rul es defined at choice in the Programer's Guide; basically nmenu rules. The
creation of item selection screens is described in Section 10.7.

If automatic itemselection is specified, the itemselection window wll be

di spl ayed whenever the field is tabbed into and the field has not been validated
since it was |last changed. Although you may specify both a hel p wi ndow (Section
6.7.3) and an item selection screen for a field, they will conflict and the
effects will be unpredictable.

Item sel ection, even if automatic, does not prevent an operator from entering
data into the field ad lib. You may want to use a table | ookup screen (see
below) to restrict a field to some list of entries; in fact, you can use a
single screen for both item selection and table | ookup

The nanme of the item sel ection wi ndow may optionally be preceded by the |ocation
on the screen where it should appear. You wite the line and colum where the

wi ndow s upper |eft-hand corner should go, enclosed in parentheses. The

foll owi ng exanpl e specifies a wi ndow naned areacodes, to be placed at line 12
and colum 55 of the screen:

item sel ection: (12,55)areacodes

If you do not supply a location for the window, JAMw Il automatically bring it
up where it does not hide the field it is attached to.

6.7.5 Table Lookup

A table | ookup window is very simlar to an item selection screen, except that
the list of items it contains is used to validate a field entry. The wi ndow is
never actually displayed; the contents of the field being validated are conpared
with the itens it contains, and the field fails validation if none matches.

W ndows used for table | ookup validation are ordinarily also used for item

sel ection.

6.7.6 Status Text

Status text is a nmessage to be displayed on the screen's status |ine whenever
the cursor is within its field. The nmessage can be used as a pronpt to the
operator, explaining what entries are required or appropriate to that field. You
can enbed function key names and change display attributes within such a
message; refer to the library function d_msg |line for details.
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Fi gure 18: M scel l aneous Special Edits Menu

6.7.7 Menp Text

The nenp text option enables you to mark fields for special processing by an
application program Nine lines of nenp text are available, although only two
are visible in the field attachments w ndow at one time. You enter nenmp edits
into a scrollable and shiftable array; you can get to the rest of the data with
the arrows or the ZOOM key.

Any or all of these edits can store additional information about a field. Each
edit is saved as a string, which can be retrieved using edit_ptr and exam ned by
the application program See the JAM Progranmer's Gui de for exanples.

Menp edits are not validated in any way.
6.8 M scell aneous Special Edits

There are several nore field characteristics that require relatively detailed
information fromyou. To get at them

1. Position the cursor anywhere within the field.

2. Hit the PF4 key to bring up the field characteristics w ndow (Figure
9).

3. Choose misc. edits to bring up the nenu in Figure 18. Initially, exit
is displayed in reverse video. To select an edit, either

a. Using the TAB, BACKTAB, space, BACKSPACE, or arrow keys,
position the reverse video area to the desired edit, and hit
TRANSM T, or

b. Hit the initial letter of the desired edit.

4. In either case, a new wi ndow wi |l appear, depending on the entry. You
can exit fromthe nenu by follow ng the above procedure, or by hitting
the EXIT key.

The field characteristics windowwill still be displayed; you may choose exit or
hit the EXIT key to close the window, or set other field characteristics by
choosi ng anot her option.

6.8.1 Attached Functions
An attached function names an application function associated with a field, to

be called by the JAMrun-time system A field may have two attached functions,
whi ch you enter in the wi ndow of Figure 19.
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Figure 20: Date and Tinme Field W ndow
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Fi gure 19: Attached Function W ndow

The validation function is called after field exit, late in the field validation
process. It may be used to do any checking not supported by the other field
edits available in JAM or to set up other fields that are conditional on the
present one. The field entry function is called when the cursor enters the
field. Wth care, it is possible to use the sane function for both field entry
and exit.

Attached functions witten in a standard programm ng | anguage nmust be registered
in a function list in order to be called at run-time; refer to the section on
attached functions in the JAM Programrer's Guide. You can attach a procedure
witten in the JYACC Procedural Language (JPL) and stored in a file by typing
jpl filenanme in the wi ndow, JPL procedure nanmes need not be put into the
function Iist.

6.8.2 Date and Tinme Fields
To alter or abolish date or tinme fields:

1. Bring up the mscellaneous edits nenu (Section 6.8).

2. Choose date or tine field. The date and time field wi ndow will be
brought up, with the current date or tine edit (if any) displayed. See
Fi gure 20.

3. Enter or erase the desired data.
4, Ht TRANSMT to save the date or tinme data, or EXIT to abort.

A date field displays a date in a user supplied format, such as mmdd-yyyy or
DD/ MM YY. The format is not validated. It is used to format a date, by making
the follow ng substitutions. (Except where otherw se noted, either upper or

| oner case nmay be entered without affecting the result.)

MMis replaced by a two-digit numeric nonth; ZMis replaced by a nonth
of one or two digits, with |leading zero suppressed.

DD is replaced by a two-digit numeric day of the month; ZD is repl aced
by a day of one or two digits, with [eading zero suppressed.

DDD is replaced by a three-digit numeric day of the year, e.g. 33 for
Groundhog Day.



YY is replaced by the last two digits of the year; YYYY is replaced by
the entire year.

MW is replaced by a 3-character al phabetic abbreviation of the nmonth
nane. The case of each M determ nes the case of the corresponding
letter in the name. In July, for exanple, MW woul d be replaced by JUL,
and Mmm woul d be replaced by Jul

DOWis replaced by a 3-character al phabetic abbreviation of the day of
the week. The case of each letter in the format string determ nes the
case of the corresponding letter in the day's name. On Wednesday, for
exanpl e, dow woul d be replaced by wed, and dOw woul d be repl aced by
WEd.

Al'l other characters are put literally into the formatted date. The above itens
may be supplied in any order, and any of themmay be omitted or repeated within
the field.

If systemdate is specified, the date initially displayed is the current date
obtained fromthe operating system when the screen is brought up on the display.
If the field is not protected fromclearing, you can refresh the date by hitting
the ERASE or CLEAR ALL key. Alternatively, you may enter a date which is then
validated by the utility as to both content and format. If no systemdate is
specified, the field is not initialized with the current date, but any date you
enter will be validated as to both content and format.

Atinme field displays a time of day in a user-supplied format, such as hh.m ss
or HHHMM a.m The format string is not validated. It is used to format the tine,
by maki ng the follow ng substitutions. (Either upper or |ower case nmay be
entered without affecting the result.)

HH is replaced by a two-digit hour; ZH is replaced by the hour, with
| eadi ng zero suppressed.

MM is replaced by a two-digit number of minutes; ZMis replaced by the
m nutes, with |leading zero stripped off.

SS is replaced by a two-digit nunber of seconds; ZS is replaced by the
seconds, with | eading zero suppressed.

If the time is after noon, AMor A M is replaced by PMor P.M If the
time is before noon, PMor P.M is replaced by AMor A M

Al'l other characters are put literally into the formatted tine. The above itens
may be supplied in any order, and any of them may be omitted or repeated within
the field.

The tine is given according to a 24 hour clock; if the format includes AM A M,
PM or P.M, they are treated as constant text and displayed as is.

If systemtine is specified, the time initially displayed is the current tine
obtained fromthe operating systemwhen the screen is brought up on the screen.
If the time field is not protected fromclearing, you can refresh the time by
hitting either the ERASE or the CLEAR ALL key. Alternatively, you may enter a
time which is then validated by the utility as to both content and format. If no
systemtine is specified, the field is not initialized with the current tine,

but any time you enter will be validated as to both content and format.
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Fi gure 21: Math and Check-Digit W ndow

6.8.3 Math and Check Digit
To create a math or check digit edit:

1. Bring up the niscellaneous edits nmenu (Section 6.8).

2. Choose math or check-digit. The math and check-digit w ndow will be
brought up, with the currently set math or check digit edit, if any,
di spl ayed; see Figure 21

3. Enter or erase the desired data.

4., Hit TRANSMT to save the edit (or EXIT to abort).

The check digit option causes the field to be validated according to a standard
check digit algorithm Two algorithnms, nod-10 and nod-11, are automatically
supported, but others can be added. (The check digit routine, ckdigit, is
included in the JAMIlibrary. A detailed description can be found in the source
code, which is included with the package.) Non-nuneric characters in the field
are ignored.

The mat h option causes JAMto eval uate one or nore user-defined cal cul ati ons and
pl ace the results in fields. The calculations are perfornmed when you fill or tab
out of the field to which the expressions are attached, or hit the TRANSM T key
upon conpleting the screen. The cal cul ated val ues are stored in whichever field
you designate or in the LDB; the fields to which the expressions are attached
need not appear in the expression. Miltiple expressions nmust be separated by

sem col ons, even if they are on separate lines in the w ndow.

A math expression starts with an optional floating point size specification for
the destination field. This specification has the form %n n where m specifies
the total nunber of characters in the output and n the number of digits after
the decimal point. If no size is supplied, the total length defaults to the

Il ength of the destination field. The number of decinmal places defaults to that
given in a float or double data type edit attached to the destination field (see
Section 6.9); if there is none, to the nunber of decimal places in an anount
edit attached to the destination field (see Section 6.8.4); or to 2 if there is
nei t her.

The optional size specification is followed by the destination field
designation, an equal sign, and the body of the expression. The expression body
can contain nuneric constants, field designations, parentheses, and the
arithnetic operations + - * / and ~ (raise to a power).

Fi el ds and occurrences in math expressi ons nmay be designated by name or by
absol ute or relative nunber (preceded by the sign #), with an optiona
occurrence nunber. If the calculation is attached to an array or scrolling
field, it is performed every time you fill or tab out of an occurrence of the
array or field. In this case, the current occurrence nunber is saved as a
default. If any field specified in the math expression is either scrollable or



part of an array but no associ ated occurrence nunber is supplied, the default
nunber is used, if possible. If the default nunber is greater than the nunber of
occurrences in the specified field or array, an error results.

Typi cal math expressions | ook like this:

98.0 #3 = #1 * 12 + #2
fielda:2 = (fielda:1 - 6.235) / fieldb:1

In mat h expressions, the designation for the "current field" is #+0; the
designations for the fields preceding and following the "current field" are,
respectively, #-n (= n fields before the current field) and #+n (= n fields
after the current field). As an exanple of this notation, consider the follow ng
two mat h expressions:

#-3 = #+3 * #+0
#-3 = #+0+6

In the first math expression, the field that occurs three fields before the
current field is set to the value obtained by multiplying the current field's
val ue by the value of the third field after the current field. Thus, if #+0 = 10
and #+3 = 5, then #-3 = 50. In the second math expressi on above, the val ue of
the field three fields before the current field is equal to the sumof the
current field' s value and 6 (e.g., #-3 = 16, if #+0 = 10).

There are three special functions: @um @late, and @bort. @umyields the sum
of all occurrences in an array or scroll

@um arrayl
@Gum #2

@bort followed by a nunber in parentheses passes the nunmber to the library
function isabort, g.v. That function causes the JAMIlibrary to return control to
the application as quickly as possible:

@bort (1)

@lat e yields the nunber of days el apsed between 1/1/1753 and the date given in
the fon fields after the current field item The fon fields after the current
field itemmy be a field name or nunber, or a literal date enclosed in

parent heses. Literal dates must have the format MM DD/ YYYY. For instance

@lat e quarterday

@late #-1

@late (3/31/1985)
An error results if the field designated by @ate is not a date field, or does
not contain nonth, day and year sonewhere in its format. If the destination
field is a date field, the nunber resulting fromthe calculation is interpreted
as a nunber of days elapsed since 1/1/1753, and the resulting date is displayed
according to the date field format. If fieldl and field2 are both date fields,

field2 = @ate fieldl + 30
will set the date in field2 to 30 days past the date in fieldl
6.8.4 Currency Formatting

A currency or amount field is formatted specially after you tab out. To create
or change a currency formt:

1. Bring up the nmiscellaneous edits nenu (Section 6.8).
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Fi gure 22: Ampunt Edits W ndow

2. Choose currency format. The w ndow of Figure 22 will be brought up,
with the current amount edit, if any, displayed.
3. Enter or erase the desired data. To get rid of a currency fornmat
al together, use the CLEAR ALL key, or erase each field individually.
4. Hit TRANSMT to save the edits, or EXIT to abort.

The following fields after the current field formt paraneters are supported:

floating $ sign Enter y to insert a floating dollar sign, n or space
to omt it. (For a fixed dollar sign, onmt this
option; enter a $ as display data on the screen, in
the |l ast character position preceding the field.)

fill character Enter a fill character, if desired, or |eave bl ank.
The character specified will replace any blanks in
the field.

left justify Enter y for left justification, n or blank for right

justification.
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Fi gure 23: Range W ndow
add commas Enter y to insert commas, n or blank to omt them
auto deci mal pl aces Enter the m ni mum nunber of decimal places to be
di spl ayed. More decimal places will be displayed if
keyed in during data entry.
clear if zero Enter y if the field should be cleared to bl anks
when the ampunt is zero, n or blank for a formatted
zero amount, such as *******(Q or 0. 00.
apply if enpty Enter y if the ampbunt edit should be applied to
empty fields, n or blank if the edit should be
ski pped.

A 15-character-wide field with the fon fields after the current field currency
format paraneters:

floating $

fill with "*"
right-justified
add commas

two deci mal places

wi Il produce the fon fields after the current field transformations:
Pl ain Formatted

123456789 $123, 456, 789. 00
12. 345 Frxkkxkkr$12. 35

6.8.5 Range Checks
To create or change range edits:

1. Bring up the mscellaneous edits menu (Section 6.8).

2. Choose range checks. The range wi ndow will be brought up with the
current ranges, if any, displayed (Figure 23).

3. Enter or erase the desired data.

4, Hit TRANSMT to save the ranges, or EXIT to abort.

The range option enables you to enforce m ni mum and naxi num val ues for a field.
If the field has been defined as digits-only, the values entered will be treated
as integers. If the field is numeric, the values will be interpreted as floating
poi nt nunmbers. In all other cases, the values will be conpared as character
strings.

Range endpoints are restricted, both in length and character filter, to valid
field entries. Afield my have up to nine permssible ranges; you may omt
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Fi gure 24: Attached JPL Procedure W ndow

either the lower or the upper linmt for any of them An enpty field is
considered in range; if data entered are out of range, the run-tinme system
di spl ays an error nessage on the status line.

6.8.6 JPL Procedure

The JYACC Procedural Language, or JPL, is an interpreted programi ng | anguage
designed especially for use in JAM screens. You can attach JPL statenents
directly to a field, using the window in Figure 24

To create or alter an attached JPL procedure:

1. Bring up the niscellaneous edits nmenu (Section 6.8).

2. Choose jpl procedure. The wi ndow of Figure 24 will be brought up, with
the current JPL code, if any, displayed.

3. Enter or erase the desired data. The wi ndow contains a scrolling and
shifting array, in which you type your JPL program

4., Hit TRANSMT to save the changes, or EXIT to abort.

The attached JPL code will be executed during field exit processing, directly
after the field validation function. Refer to the JPL Programer's Gui de for how
to wite JPL programs. As a special case, you can execute a JPL procedure stored
inafile by typing jpl filename in this w ndow

6.9 Data Types

JAM includes a utility, f2struct, that can generate a prgranm ng | anguage data
structure corresponding to the fields of a screen; see the Configuration Cuide
for usage. You can use the screen editor to assign data types to fields which

that utility understands. To supply a field with a data type, or to exclude it
fromthe structure:

1. Position the cursor anywhere within the field.

2. Hit the PF4 key to bring up the field characteristics w ndow (Figure
9).

3. Choose type to bring up the data type wi ndow (Figure 25). Note that the
| abels in this window are taken fromthe nessage file, where you nay
adapt themto suit your primary programm ng |anguage; the figure uses C
| anguage | abels, as distributed by JYACC

4. To set or change the option, either

a. Using the TAB, BACKTAB, space, BACKSPACE, or arrow keys,
position the reverse video area to the desired option, and hit
TRANSM T, or

b. Ht the initial letter of the desired option (o for onit,
etc.). Either choosing exit or hitting the EXIT key will close
the wi ndow wi t hout changi ng the type.
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Figure 25: Data Type Menu
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Fi gure 26: Precision Wndow

If you select a real data type (float or double in the figure), the precision

wi ndow (Figure 26) will pop up. The default precision is the nunber of decinal
pl aces in the currency edit, if any, or 2 otherwi se. To change the precision
enter the desired nunber and hit TRANSMT. Hitting the EXIT key will |eave the

old value in effect.

6.10 Field Summary W ndow

jxformprovides a field summary wi ndow, a convenient way to inspect and change
certain frequently nodified field characteristics wi thout wadi ng through the PF4
menus. The wi ndow appears in Figure 6.10; to use it, you

1. Position the cursor anywhere in the field.

2. Press the PF5 key.

3 Enter any changes in the window. Only itenms in the first two |lines my
be nodified; the rest are display-only, and are formatted simlarly to
a screen listing.

4, Hit the TRANSMT key to commit your changes, or EXIT to discard them

While the field summary w ndow i s open, you may press the PF4 key at any tine,
and alter field characteristics fromits nenu in the usual way. However, if you
subsequently hit the EXIT key in the sunmary wi ndow, those changes will be |ost.

In the remai nder of this section we describe quickly how to use the w ndow. The
field characteristics thenselves are fully described el sewhere in this chapter,
and a reference is provided for each
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Figure 27: Field Sunmary W ndow
Narme The field' s name, if any, is displayed here, and you may
sinmply type in changes. (Section 6.7.1)
Char Edits This is a circularly scrolling field (Section 6.3.3)
di splaying the field's character filter; use the up- and
down- arrow keys to select the one you want. The one that
is visible when you hit TRANSM T on the w ndow wi |l be
used. (Section 6.5)
Lengt h The field s onscreen |length; type in any changes.
(Section 6.3)
( Max) The field s maxi mum shifting I ength. Mdify directly.
(Section 6.3)
Onscreen El ens The nunber of onscreen array elenents. Mdify directly.
(Section 6.3)
Di stance The di stance fromone array elenent to the next. Mdify
directly. (Section 6.3)
(Max 1tems) The maxi mum nunber of scrolling itenms. Mdify directly.
(Section 6.3)
Di splay Att All the field s display attributes. Not nodifiable;
refer to the Istformutility if you need an expl anati on
of the attribute menonics. (Section 6.4)
Field Edits Mhenonics for the field edits. Not nodifiable; see
Istform (Section 6.6)
O her Edits Mheronics for the field' s attachments and other speci al

edits. Not nmodifiable, and the values of the edits are
not given. (Sections 6.7, 6.8)

7 JAM Control Links
7.1 Control Strings and Control Fields

The JAM run-tine environnment determ nes how to respond to events based on

i nformati on contained in JAM control strings on the current screen. An event is
generally either a menu selection or a function key stroke, although there are a
few automatically generated events. For each event of interest, you define a
specially placed control string:

For a nenu sel ection, the control string goes in an onscreen contro
field imediately fon fields after the current field the field
cont ai ni ng the sel ection.

The control string for a function key goes into a section of the screen
that is not displayed; it is naned after its function key.

A detailed explanation of howto create control strings appears a little further
on in Section 7.3; we turn first to the contents of control strings.



7.2 Link Actions

The first character of a JAM control string designates a kind of action for the
run-time systemto take; the remmi nder can be thought of as paranmeters to the
action. There are four possible kinds of action:

Lead Character Li nk Action

car et n call a function exclamation point
! run a program anpersand
& di spl ay a wi ndow ot her

display a form

7.2.1 Display a Form

Any control string that begins with a character other than anpersand,
exclamation point, or caret is treated as a display-formcommand. The entire
control string is assuned to be the name of a screen created with JAM The nanme
may be converted to upper case letters, and may have an extensi on appended to
it, according to paraneters in the setup files. If a screen with the given name
exi sts, JAM displays it, replacing the previous screen; otherw se, an error
nessage appears.

JAM searches nmenory, active screen |libraries, and directories on disk for al
screens named in control fields, according to the rules of the library function
r_wi ndow.

JAM mai ntains an ordered |ist of screens processed for the purpose of
backtracking with the EXIT key. Wen a display formcomand is executed, the new
screen is added to the list. If a display screen is executed froma w ndow, that
wi ndow and all other open wi ndows are closed before the new screen conmes up.
Therefore, if screenl is a non-wi ndow and it invokes screen2 via the display
screen command, pressing EXIT on screen2 will return control back to screenl
However, if screenl was a window, it and all other open w ndows woul d have been
cl osed before screen2 appeared, and EXIT from screen2 would return to the | ast
form di spl ayed prior to screenl

Control strings are nornmally case-sensitive: their contents give the nanes of
screens or routines, and JAM pays attention to case when searching for them You
can nmake the search insensitive to case by calling fcase, or by defining the
SMFCASE setup vari abl e.

7.2.2 Display a W ndow

If you want a screen to appear as a wi ndow overlaying part or all of the current
screen, rather than replacing it, begin the control string with an anpersand,
foll owed by the nane of the screen to be displayed. The conventions for
appending a file extension and for searching directories are the sanme as in the
di splay form comand (see the previous section).

The position of the wi ndow may optionally be specified, by including the row and
col um of the upper |eft corner of the wi ndow after the name of the screen. The

row and columm are separated fromthe screen name and each other by spaces. (You
may have to lengthen the control field to specify a position.) |[If the position

woul d cause the wi ndow to extend past the end of the screen, JAMw || adjust the
position (at runtime) so that the entire wi ndow will be shown.

For exanple, the control string in exanple 1 below would display SCRlL as a

wi ndow, at the current cursor position. If you wanted the w ndow to display at
line 3, colum 20, you would add coordinates as in exanple 2. The line and
colum can optionally be enclosed in parentheses and separated by a commma
(exampl e 3); such coordinates may al so be placed before the screen name (but
after the anpersand).



&SCR1L
&SCRL 3 20

&SCRL( 3, 20)
&( 3, 20) SCR1

NS

You nust use the syntax of exanple 4 to position argunent wi ndows in system and
function call control strings. Screens to be displayed as wi ndows have sone
speci al requirements; see section 10.4.

7.2.3 Execute a Program

If you want an event to cause a programto execute, the associated contro
string should begin with an exclamation point. The renmai nder of the field is
then interpreted by JAM as an operating system command, and passed to the
command interpreter.

If the field contains a percent ("% ) character followed by a screen name, the
screen is displayed as an argunment w ndow prior to invoking the command. The
fields in the window are concatenated and nmerged into the control field,
replacing the "%, the name of the pronpt screen, and trailing spaces; the whole
is then used to invoke the command. For exanple, either of the fon fields after
the current field strings would invoke the MS-DOS COPY command, with the verify
(/V) option and argurments from a w ndow naned cp

| COPY %CP |V
| COPY % 10, 35)CP /V

The second exanpl e specifies the position of an argunent w ndow, by i ncluding
the row and col unm between the percent sign and the wi ndow nane. That is the
only syntax for specifying the position of an argunment w ndow, since anything
fon fields after the current field the window nanme will be passed to the
operating systemas part of the command |ine. Mre than one argunment w ndow nay
be included in the control field. The rules for appending a file extension, and
for searching directories for screens, are the same as in the display screen
commands. Creating argunent wi ndows is described in section 10.5.

7.2.4 Call a Function

If you want a function to be executed when TRANSM T or a function key is pressed
or when a nmenu itemis selected, the associated control string should contain a
caret (") in the first position. Characters between the caret and the first

bl ank are then interpreted as the nane of a function, to be invoked through a
function list linked to JAM (see the Programmer's Cuide).

If, after the function nane, the control string contains a screen nanme preceded
by a percent (9% character, the specified screen is displayed as a wi ndow pri or
to invoking the function. Its fields are then concatenated and nerged with the
contents of the control field, replacing the % the name of the pronpt screen
and trailing spaces, and the function is invoked with the whole as an argunent.
For exanple, the fon fields after the current field field value would invoke the
function uprint using a wi ndow named pr

Auprint %r
Creating the windows for function argunments is described in section 10.5. The
conventions for appending a file extension and for searching directories for

screens are the sane as in the display screen comand.

There are several built-in functions for special tasks, which need not appear in
the application's function list. They are docunented in the Programrer's GCuide.
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Fi gure 28: JAM functions nenu
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Fi gure 29: JAM Control Strings W ndow

7.3 Creating JAM Control Strings and Fields

j xform provides a number of function keys, SPF1l through SPF7, for creating JAM
control fields. The sane functions are also available through a nenu w ndow,
i nvoked by the PF10 key (see Figure 28).

7.3.1 Function Key Control Strings (SPF1)

You create JAM control strings using the SPF1 key. It brings up a w ndow
containing a scrollable |ist of key-associated JAM control strings; Figure 29
shows the beginning of the list. It includes a first activity, AUTG the
TRANSM T and EXIT keys, XM T and EXIT; and function keys PF1 through PF24, SPF1
t hrough SPF24, and APPl t hrough APP24. You sinply type in your control string
next to its key; you may find the ZOOM key useful if the control string is |ong.

When you enter a control string in the SPF1 window it is placed in a special
section of the screen, and takes up no onscreen area.

The JAMfirst activity field (AUTO is not associated with a key. It is executed
automatically after a screen is brought up, but before the keyboard is opened
for data entry. See Section 4.7 for a conplete list of screen initialization

st eps.

7.3.2 Menu Control Fields (SPF2)
You can create a nenu quickly by pressing the SPF2 key. A window simlar to

Figure 30 will pop up, and you may define the size of your menu and its contro
fields there.
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Figure 30: JAM Menu Control Fields Wndow

VWhen you press TRANSM T in the wi ndow, several menu selection field pairs
(Nunmber of entries) are created, beginning at the current cursor position. Each
pair consists of an unprotected, menu field of Selection field Iength, and a
protected, non-display field beginning one position to its right. The contro
field s onscreen and offscreen | engths are given by the last two entries in the
wi ndow. The name of the nmenu field or array created by JAMis jamnenu; but if
you add nore nmenu sel ections that are not part of the array, they need not be
nanmed.

You should be sure to place the cursor so that the new fields will not overlap
existing fields, or reach beyond the edge of the screen. If that occurs, no new
fields will be created. You are, of course, not restricted to a vertical array
of fields. Other arrangenents, such as horizontal nenus, or menus that are
actual ly display text headings may be created as separate fields; see Section
10.1.1 for exanples. You can use SPF2 to define a nenu of one entry, then copy
the fields thus created to other |ocations on the screen with the PF8 key.

Any screen with a field named jam menu will be treated as a nenu by the JAM
run-ti me system When such screens are processed, every nmenu field with a
non- bl ank first character will be treated as a menu selection field. Each one
shoul d have a fon fields after the current field control field containing the
processing rule for that selection field. Fields with no nenu field edit and
those that begin with one or nore blanks are ignored in jam nenu processing.

7.3.3 Displaying Field Nanes (SPF3)

Pressing the SPF3 key causes all fields on the screen, including JAM contro
fields and other non-display fields, to be nmade visible; then the contents of
all named fields will be replaced by their names. This enables you to | ook at
all the control fields at once rather than checking each field individually to
see what purpose it serves. Wien you press any function key, the display is
restored to the state that existed before SPF3 was sel ected.

If a named field is too snall to hold its entire name, the name will be
truncated. For exanple, if the jamnenu field is only five characters |ong,
jammw || appear there.

7.3.4 Data Dictionary Search (SPF4, SPF5, SPF6)

These function keys enable you to use the data dictionary for creating and
checki ng onscreen fields. Their use is explained in Section 8.

7.3.5 JAM Nane Field (SPF7)

The JAM nane field can help you | earn screen names for use with the goto
function (SPF3), as well as hel ping docunent an application. Wenever a screen
is displayed that has a field named jam name, JAMinitializes that field to the
name of the screen on which it appears. For exanple, suppose the form ABC. jam
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Figure 31: Data Dictionary Edit W ndow

i ncludes a jamnane field. Whenever JAM di spl ays the screen, the field will be
gi ven the val ue ABC.

Pressing SPF7 creates a jamnanme field at the current cursor position.

8 Data Dictionary Editor

The JAM data dictionary serves two purposes. During application authoring and
prototyping, it serves as a clearinghouse for field definitions. Wth field
characteristics maintained in a central place, you can easily copy theminto new
screens and check them for consistency.

During application execution, the data dictionary supports the transfer of data
between different parts of an application (data links). The JAMrun-tine

envi ronment keeps a subset of each itenls data dictionary entry in menory, along
with the itemls current value. That value is automatically kept consistent with
data entered through screens, and is copied into newy presented screens. This
name-val ue map is called the |Iocal data block, or LDB

You enter the data dictionary editor fromthe JAM authoring environment by
pressing the SPF6 key. The data dictionary editor is not accessible fromthe
screen editor, nor fromthe operating system It reads a disk file, normally one
naned data.dic in your current directory. It then brings up a screen |ike Figure
31, displaying the data dictionary twenty items at a time. On the main screen it
di spl ays the nanme, scope, length, and a comment field for each

Nanme A data dictionary entry's nanme is unique, and is used to
identify it with a field on a screen. The name may be up to 31
characters long, and nust begin with a letter; the rest nust
be letters, digits, or underscores. If you enter a nane that
al ready exists, an error nessage wll appear

Lengt h The I ength corresponds to field length in the screen editor
Unless the field is shiftable, it also determ nes the nunber
of characters that will be reserved for the entry in the LDB.



A screen field may be associated with a data dictionary
el enent having a different |ength.

Scope An item's scope groups it with other items, and controls its
initialization in the LDB. The scope is a nunber from1l to 9,
with a default of 2; see section 8.1 for details. You can also
enter an asterisk * in the scope field to create a data
dictionary record; see Section 8.3.4.

Conment s The coments field usually contains a description of the
element; it may contain anything at all. It may al so be useful
in searching the data dictionary for an el ement whose nane is
not known.

Al'l the other field characteristics described in earlier sections of this
chapter are stored in the data dictionary as well; you can exam ne and nodify
them as in the screen editor, by pressing the PF4 key. The order of items in
the data dictionary is entirely up to you; JAM does not sort them After the
last itemthere appears a line with EOF in the nane field, and other fields
bl ank.

8.1 Scope of Data Dictionary Entries

The scope of a data dictionary entry is a nunber between 1 and 9. Entries having
the sane scope can be cleared and initialized as a group, using the library
functions Iclear and Ireset. Itenms having scope 1 are constant, that is, they
cannot be altered at run-time. Initialization files may be listed in the

SM NI NAMES setup variable for conveni ence.

Here is a situation in which nultiple scopes are useful. Suppose you are
executing multiple transactions on behalf of a customer. Suppose that after each
transaction you wish to clear out certain variables, so they do not confuse the
operat or by appearing on the new transaction screens, but not to clear out the
custoner's name and address until you are finished with that custoner. G ve the
custoner name and address scope 2 (say), and the others scope 3. After each
transaction, clear out the scope 3 variables using the library routine
Iclear(3); then, when all transactions for a customer are done, call Iclear(2)
to clear out the customer variables.

When JAM Rel ease 3 data dictionaries are converted to Rel ease 4 format, the
Rel ease 3 scopes are napped as foll ows:

Rel ease 3 Scope Rel ease 4 Scope
Const ant 1 doba

1 Transaction

2 Local

3

8.2 Saving the Data Dictionary

When you are finished editing the data dictionary, press the EXIT key. An exit
menu (Figure 32) will be displayed, with the follow ng functions:

save This function will wite the changes that were nmade to the
data dictionary to disk. If you want to save your changes,
select this option before exiting. If you want to discard your
nmost recent changes, do not select this function. rebuild
This function wites the data dictionary to disk, then
reinitializes the local data block index. Arebuild is
necessary only if you want to continue the authoring session
with an LDB that reflects the |atest changes to the data
dictionary. It has the same effect as exiting to the operating
system and the re-entering JAM
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Figure 32: Data Dictionary Editor Exit Menu

conti nue This selection returns you to the data dictionary editor
Wi t hout saving it or rebuilding the index.
exit This function exits the data dictionary editor, w thout saving

changes to disk
8.3 Data Dictionary Editor Functions

The function keys PF2 through PF10 are active in the data dictionary editor
what each one does is explained bel ow. Mst keys operate on the item at which
the cursor is positioned.

8.3.1 Adding Entries (PF2)

To add an entry, position the cursor to the itembefore which the newitemis to
be added, and press the PF2 key. One or nore lines will open up for entry of new
itenms. To add an itemto the end of the data dictionary, press PF2 with the
cursor at the end (the line containing EOF in the nanme field) of the data

di ctionary.

The cursor will then be restricted to the line where the newitemis to be
added. Enter the desired value in each field, and press TRANSMT to add the
entry to the data dictionary. To quit without creating a new entry, press EXIT.
If you press RETURN i nstead of TRANSM T, the current itemw Il be added and
another line will imediately open up belowit.

8.3.2 Modifying Entries (PF3)

The displayed text in the data dictionary is normally protected, to prevent

i nadvertent changes. Existing itens may be nodified by positioning the cursor to
the desired item and pressing the PF3 function key. You may change any
paranmeter, including the name, by typing over it. When you hit TRANSM T or
RETURN, the update is applied to the data dictionary; you may cancel it by
pressing EXIT. RETURN al so positions you to the next item which you may then
updat e.

8.3.3 Modifying Field Characteristics (PF4)

VWhile either an add or a nodify is in progress, you can exam ne and change nore
characteristics of a data dictionary entry by pressing the PF4 key. The PF4 key
alone will inplicitly begin a nodify. It presents you with the screen editor's

field definition nmenu; refer to Section 6 for instructions.

Defining field characteristics in the data dictionary is helpful in treating
fields consistently across an application system Mst field characteristics
have no effect on local data bl ock processing, but several do: date, tine,
currency format, and field size are the nost commonly used.
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Fi gure 33: Data Dictionary Record W ndow

8.3.4 Creating Data Dictionary Records

If, when creating or nodifying an entry, you type an asterisk * in the scope
field, the entry beconmes a record rather than a field. Instead of normal field
characteristics, it has a |ist of conponent fields, which you enter in the

wi ndow shown in Figure 33. You bring up this w ndow by pressing PF4 with the
cursor in a field having scope *, or by retyping the asterisk

For each conmponent field in the record, you enter a name, and an optional data
type and precision. The name may or nmay not exist as a regular data dictionary
entry; it may not be the name of another record, as sub-records are not
currently supported. If you give no value for the type and precision, the val ues
bel onging to the naned data dictionary entry will be used. The precision applies
only to fields of type float or double.

8.3.5 Deleting and Undel eting Entries (PF5 and PF6)

To delete an entry, position the cursor to the desired item and press the PF5
key. The element will imrediately be renmoved fromthe data dictionary. An
undel ete key is provided, to recover the item nost recently del eted. When you
hit PF6, a |ine opens above the cursor, and the nost recently deleted item
appears there.

PF5 and PF6 may be used in conbination to nove entries within the data
dictionary, by deleting the entry fromone position, then undeleting it in a new
position. An entry may be undel eted only once, since entries in the data

di ctionary nmust have unique nanes. If PF6 is pressed twice in succession, an
error nmessage will be displayed the second tine.

8.3.6 Searching (PF7 and PF8)

The PF7 key pronmpts for a text string, using the wi ndow shown in Figure 34, then
searches for it through either the itemnanmes or their conments. The search
begins at the item under the cursor, proceeds to the end, then waps around to

t he begi nning. The text string nmay contain, in addition to ordinary text,
certain special characters:
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Figure 34: Data Dictionary Search W ndow

Fi gure 35: Data Dictionary Goto W ndow

To search for a nane that begins with a known sequence of characters,
enter those characters preceded by a caret (""").

The query (?) is a wild-card, matching any single character
The asterisk (*) is a wild-card, matching any string of characters.

These wild-card characters are not to be confused with the special characters
used in the regul ar expressions JAM uses to validate data entered into fields.
Here are some exanpl es of search strings:

1. The search string ~abc finds the first element after the current cursor
position that begins with abc. If the caret were nmissing fromthe
search string, the first elenent that contained the character sequence
abc woul d be found.

2. To find an el ement whose name ends with xyz but whose begi nning
characters are unknown, enter xyz as the search string. This string
will also find nanes with xyz in the m ddle.

3. To find an el ement whose first character is a, whose second character
is b or ¢, whose third character is d, and have a z sonmewhere foll ow ng
the d, enter the string “a?d*z. O course this string would al so match
el ements whose second letter is other than b or c.

8.3.7 Searching Comments (PF7, PF8)

To search for a coment instead of an entry name, press PF7 and enter the search
string exactly as for a nane search; then tab to the next field and enter y. A
search on either nanes or conments may be repeated, starting at the current
cursor position by pressing the PF8 key. Searches always begin at the cursor
position and go to the end; they then wrap around to the begi nning of the data
dictionary.

8.3.8 Going to a Specified Line in the Data Dictionary (PF9)

To go to a specific line in the data dictionary, press the PF9 key. You will be
prompted for the desired |line nunber, with the wi ndow shown in Figure 35.
Entering O or 1 will position you to the first line of the data dictionary;

entering a nunber greater than the nunber of items in the data dictionary wll
position you to the EOF |ine.

8.3.9 Data Dictionary Default Settings

The PF10 key will bring up the wi ndow of Figure 36. It is simlar in appearance
and operation to the screen editor's field summary w ndow (Section 6.10), but
its function is to define default characteristics for newy created data
dictionary entries. Here is a summary of the fields; unless otherw se nentioned,
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Figure 36: Data Dictionary Defaults

you just type in the appropriate value. Hitting TRANSM T saves the changes you
have made, while hitting EXIT in the w ndow di scards them

Char edits This is an entry-protected, circularly scrolling field
(do not hit RETURN to get to the Length field!), which
defines the item s character edit. Use the up and down
arrows to get to the one you want, then tab out.

Type Anot her circular scroll, listing the possible data
types.

Scope Enter a number from1l to 9, or * for a default scope
of record.

Lengt h The onscreen length of the data item

( Max) If greater than Length, the offscreen or shifting
Il ength of the item

Onscreen El ens The nunber of visible array el ements.

Di st ance The nunber of lines or colums between el enents, as
appropri ate.

Max |temns If greater than Onscreen Elens, the nunber of

scrolling items in a field or array.

You can set a default for any other field characteristic by pressing PF4 within
this wi ndow and sel ecting fromthe usual nenus.

8.4 Initializing the LDB

The values of data dictionary items are initialized in the | ocal data bl ock at
the start of each JAM session. The initialization files consist of a pair of
entries for each data dictionary element to be initialized. The first entry in
each pair is the elenent name; the second is its value. For exanple, to
initialize the data dictionary itemco_name to the value JYACC, the file should
contain the pair:

"co_nanme" "JYACC

Items with multiple occurrences can be initialized by subscripting the nane, as
in the exanple below. Both the name and the val ue nmust be enclosed within
quotation marks. All white space and |line separators outside quotes in the
initialization files are ignored. The followi ng two sequences are equival ent:

1. "co_name""JYACC'"co_city[1]""New York""co_city[2]""Paramnus"
2. "co_nane" "JYACC"
"co_city[1]" "New Yor k"

"co_city[2]" " Par anus”
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Fi gure 37: Screen Editor Search W ndow

For readability, we suggest that each pair be placed on a separate |line. Data
dictionary initialization files can be created and updated with any text editor
or word processor.

JAM defines several default initialization file names; they are const.ini
global .ini, tran.ini, and local.ini. You may add to or change these names using
t he SM NI NAMES configuration variabl e

9 Data Dictionary Operations in the Screen Editor

To speed the process of creating screens with shared fields, you can define the
common fields, and enter theminto the data dictionary with the data dictionary
editor (Section 8). Then, use the data dictionary search feature of the screen

editor to place conmmon data items into screens as naned fields.

You can search the data dictionary in the screen editor, in order to create a
field that matches the specifications of an el ement of the data dictionary, or
to conpare an existing field with a data dictionary el enent.

9.1 Data Dictionary Search in the Screen Editor

To create a new field, place the cursor where the field should start, then press
SPF6. To conpare an existing field to a data dictionary el enent, place the
cursor in the field before pressing SPF6.

When the "data dictionary" key (SPF6) is pressed, a | arge wi ndow opens (Figure
37), and a nunber of data dictionary entries are displayed. You may search by
scrolling up and down through the display, or with the PF7 key (see Section
8.3.6). Make a selection by positioning the cursor to the desired data
dictionary el ement, and pressing TRANSM T.

If the cursor is in a field at the time the data dictionary search key is
pressed, the window is opened and the data dictionary shows one of the follow ng
three ranges of data dictionary el enents:
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° Field in Current Form °
[0} [0}
° Name Char Edits ____ Type ___ °
° Length ___ (Max ___ ) Onscreen Elens ___ Distance ___ _ (Max Items ____ ) ©°
o o)
°© Display Att: ©
° Field Edits: °
° Oher Edits: °
[0} [0}
[0} [0}
° Field in Data Dictionary: °
[0} [0}
° Name Char Edits __ Type ___ °
° Length ___ (Max ___ ) Onscreen Elens ___ Distance ___ _ (Max Items ____ ) ©
o o
°© Display Att: ©
° Field Edits: °
° Oher Edits: °
[0} [0}
[0} [0}
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Fi gure 38: Screen Editor Conparison W ndow
1. If the cursor is in a naned field and the name is in the data
dictionary, the display shows the data dictionary el ement with that
nanme under the cursor.
2. |If the field is not naned, or the nanme is not in the data dictionary:

a. |If the data dictionary has been used since the start of the
aut horing session, the sane elenments displayed at the tine the
wi ndow was | ast cl osed are displayed.

b. If this is the first use of the data dictionary function, the
first several elements are displayed.

9.1.1 Conparing a Field to a Data Dictionary Entry

When you invoke data dictionary search with the cursor in a field and select an
el enment, the data dictionary wi ndow cl oses and a new wi ndow ( Fi gure 38) appears.
I't displays characteristics of the current field above, and the characteristics
of the selected data dictionary itemat the bottom You can now alter any of the
field' s characteristics, with the data dictionary description and hel p wi ndows
as a guide. You can change the field characteristics displayed in the w ndow
directly, as in the field summary w ndow (Section 6.10). In addition, the
followi ng function keys are active:

TRANSM T Update the screen field with whatever nodifications have been
made in the conpari son w ndow.

EXIT Cl ose the conparison wi ndow, |eaving the screen field
unal t er ed.

PF4 Modi fy the screen field using the regular PF4 nenus, as in
Section 6. When you cone out of the field nenu, your changes
will be reflected in the conparison w ndow.

PF5 Change the characteristic under the cursor to whatever appears
in the data dictionary description.

PF6 Restore the characteristic under the cursor to whatever it was

in the original screen field. This undoes any changes made by
direct entry, PF5, or PF4.



9.1.2 Making a Field froma Data Dictionary Entry

When you i nvoke data dictionary search with the cursor not in a field, and

sel ect an element, the search wi ndow closes inmediately and a field with the
characteristics of the selected itemis created at the cursor position. If the
selected itemis an array or scroll, the resulting field will be too. If the new
field or array would overlap an existing field, it is not created; an error
nmessage appears instead.

9.1.3 Making a Data Dictionary Entry froma Field

To create a data dictionary entry froman existing field, place the cursor in
the field fromwhich the entry is to be created, and hit the SPF4 function key.
If the field is named, and the nanme is not already in the data dictionary, a new
entry will be added to the end of the data dictionary, and a confirmatory
message will be displayed. An error will result if the cursor is not in a field,
if it is in an unnaned field, or if it is in a field whose nane already occurs
in the data dictionary.

Note that data dictionary entries thus created will not appear in the local data
bl ock until the LDB index is rebuilt, using the rebuild index option on the data
dictionary editor's exit w ndow.

10 Speci al - Pur pose Screens

The JAM | ibrary includes routines for menu processing and automatic di splay of
hel p screens. The followi ng sections explain how to create forms for use with
those functions. The functions thenselves are described in the JAM Programrer's
Gui de.

10.1 Menus
JAM supports two distinct kinds of nenu processing:

1. under explicit application control, through the library functions
menu_proc and choice, and
2. under JAM control, using control fields.

(Hel p screens with nenus use the first kind; see Section 10.6.)

10.1.1 Menus for Use Wth menu_proc or choice

The library functions menu_proc and choice allow for easy sel ection of menu
itenms. The current (or tentative) selection is always displayed in reverse
video. To create a screen that can nake use of this feature:

1. Create a selection field for each nenu entry. Each field nust be | ong
enough to contain all the text to be displayed. You can make every
field equal in length to the |longest text to be entered in any of them
as on jxforms field characteristics nenu (Figures 39 and 40), or you
can make themdifferent lengths, as on jxform s exit options nenu (see
Figure 2). The area defined as a field, not just the text, will be
di spl ayed in reverse video when the cursor is at an item

2. Set the fields' display attributes as desired, but do not include
reverse video

3. Gve each nenu field a menu field edit (Section 6.6).

4. Enter the nenu itemtext in the menu fields. Each item should start
with a distinct character (Figure 40). The menu shown is used by jxform
for the selection of field characteristics (Figure 9); on the actua
menu the fields are not underlined.

If possible, initial letters should be all upper case or all |ower case. This
permts the nmenu processing function to ignore the case of letters entered from
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Figure 39: Fields Defined for Field Characteristics Menu
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° exit °
[o] [o]
° display °
° char edits °
° attachments °
° msc. edits o
° size o
otype o
[o] [o]
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Figure 40: Initial Data Entered in Field Characteristics Menu
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Figure 41: Menu Using Digits for Item Tags

the keyboard, treating a and A as equivalent. If several itenms would naturally
start with the sane letter, the item names can be preceded by digits (Figure
41), or by letters that are not part of the nanes thenselves.

Al ternatively, upper and |lower case initial letters can be mxed, allow ng a
distinction between a and A, but requiring the operator to use the shift key for
upper case.

10.1.2 Menus for Use with JAM
Menu screens may contain display data and nenu selection fields; they will not

usually contain data entry fields, although JAM now supports dual -use screens.
JAM identifies a screen as a nenu screen by the presence of a field nanmed



jam nmenu on the screen. It is typically an array containing the nenu
descriptions, but this is not a requirenent.

The nmenu selection fields consist of one pair of fields for each menu item Each
pair consists of an unprotected field referred to as a selection field, which
contains the text of the nenu selection, and a control field referred to as a
processing field, which contains the control |ink associated with the nenu item
The processing field of the pair nust have a field nunber one greater than the
selection field. The easiest way to do that is to place the processing field on
the sanme line as the selection field and imMmediately to the right. (The create
menu function of jxformcreates an array nanmed jamnenu, and a parallel array
for the processing fields.)

A user running JAM selects itenms from menus by typing the first character(s) of
the val ue of the desired nenu selection field, or by noving the cursor to the
desired selection and pressing the TRANSM T key. If the first nethod is chosen
you nust type enough characters to differentiate between the sel ections; as soon
as this occurs, the selection is made. It is therefore convenient to have the
initial character or characters of nmenu selection fields be unique. This may be
accompl i shed by creative namng, or by using index letters or nunbers as the
first character. Exanples of three different types are shown in figures 42, 43,
and 44.

VWil e nost menus consist of a vertical list of options (Figure 42), JAMpermts
any organi zation for menus, including horizontal (Figure 43), or nore exotic
menus, such as Figure 44, in which the nenu sel ections are the headi ngs of

i ntroductory paragraphs. These other nenus work because JAM considers all menu
fields that don't begin with a blank on a jam nenu screen to be nmenu sel ection
fields.

It is sonetinmes desirable to create nenus whose contents change as circumstances
dictate. For exanple, in a system where security is an issue, users should be
shown nmenus that include only the functions that they have the authority to
execute. Simlarly, in a sales system you m ght want to custom ze nenus to
include those itenms that a client is nost likely to purchase based on what you
know about the client (such as net worth, marital status, etc.). To create such
"dynam ¢ nenus" is a sinple matter of conbining the menu and data dictionary
capabilities of JAM as foll ows:

Create the menu sel ection and nenu processing fields as descri bed above, but
give each field a unique name that corresponds to a data dictionary element. The
processi ng that decides which items to place on the menu sinply initializes the
appropriate data dictionary el ements before displaying the menu. When the nenu
is displayed, the selection and processing fields will get their values fromthe
| ocal data block (as all fields do), and you have a dynam ¢ nmenu. You can al so
use the screen entry function (Section 4.7) to populate a nenu at run-tine.

10.2 Creating Display-only Screens

Di spl ay screens have no unprotected fields. They are typically used to provide
product information (such as an on-line catalog) or instructions to users. They
may have control fields initialized to an action to take when TRANSM T or ot her
function keys are pressed (either display a screen, display a wi ndow, invoke a
function, or execute a progranm). In absence of control fields, the only action
you may take is to press EXIT to return to the previ ous screen.

Di splay text, border, background col or, and display characteristics may be
created freely, using jxform You may display variable data on a display-only
screen by defining protected fields that have the same names as itens in the
data dictionary.

To create a jamxnit control string, enter jxformand press the SPFl1 key, nopve
to the field marked XM T, and enter the desired action for the TRANSM T key. The
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[0} [0}
° Pl ease make a selection fromthe followi ng list: °
[0} [0}
° 1. Open an account °
o o
° 2. Check an account bal ance 0
o o
° 3. Issue a Certificate of Deposit °
[0} [0}
° 4. Open an IRA °
[0} [0}
° NOTE: Press the <PF4> key for current interest rates °
o o
=R R RN AR RN RN RN RN RN ERRERREA
Figure 42: Vertical Menu
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° Checki ng Account Mai ntenance: °
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° Open I nquire Cl ose Bal ance °
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Figure 43: Horizontal Menu W ndow
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o) o)
° For more informati on about the follow ng products, °
° highlight the title with the arrow keys, then press <END> o
[0} [0}
° CHECKI NG ACCOUNTS SAVI NGS ACCOUNTS °
[0} [0}
° 0o Low service charges o Hi gh interest °
° 0 Interest bearing o Passbook and °
° 0o Automatic transfers st at ement °
° o No m ni mum 0
° bal ance °
[0} [0}
[0} [0}
° CERTI FI CATES OF DEPOSI T BROKERAGE SERVI CES °
[0} [0}
° 0 6 nmonths to 5 years o Trade all markets °
° o Available for IRA' s 0 Low commi ssi ons °
° o Money market rates o Tie to checking °
0 accounts o
o o
=R R RN R RN AR RN AR R RN R NN RN RN ERRRE

Figure 44: Topical Menu
SPF1 key will simlarly create control strings associated with EXIT and the
user -defined function keys.

Di spl ay-only screens may be invoked as w ndows; in that case, they exhibit
certain characteristics that will be discussed in section 10.4.



10.3 Creating Data Entry Screens

The only difference between display screens and data entry screens, from JAM s
point of view, is that data entry screens have at |east one unprotected field.
They are typically used to inplenent transactions through the use of procedures
attached to fields or function keys, or to sinmulate themin a prototyping
environnment, or just to |load data into the LDB

You may automatically display variable data in data entry screens by defining
fields that have the same nanmes as itens in the data dictionary. Simlarly, you
may pass data to other screens by assigning field names on the different screens
to the sanme data dictionary item

They shoul d have control strings that specify the action to take when TRANSM T
or other function keys are pressed (either display a screen, display a w ndow,

i nvoke a function, or execute a program. In the absence of these contro
fields, the only action you may take is to press EXIT to return to the previous
screen. To create a jamxmt control string, enter jxformand press the SPF1
key, nove to the field marked XM T, and enter the desired action for the
TRANSM T key. The SPFl1 key can sinmilarly create control fields associated with
EXIT and the user-defined function keys.

Data entry screens may be invoked as wi ndows. This will be discussed in the
section 10. 4.

To i npl ement transaction applications, you may attach functions to fields as

described in section 6.8.1. You can be sure that the attached functions will be
execut ed because TRANSM T key processing i nvokes screen validation (s_val)
before invoking the jamxmt control Iink.

10.4 Creating JAM W ndows

JAM wi ndows nmay be any type of screen: display, data entry, or menu. There is
very little difference to JAM between wi ndows and non-w ndows; in fact, the sane
screen may be used both as a window and as a base form Whether a screen wll
repl ace or overlay the existing screen is determ ned when the wi ndow is

di spl ayed, rather than when it is created.

A wi ndow may be full size; if it is, it will conpletely cover the previous
screen. |If a windowis snmaller than the underlying screen, all of the underlying
screen not covered by the window will be visible, but you will not be able to
enter data into the underlying screen. The characteristics of a w ndow are:

1. If a screen displayed as a window has a control field that invokes a
screen without the w ndow attribute ("&"), JAMw Il close the w ndow
(and all underlying wi ndows) before displaying the selected screen.

2. |f a screen displayed as a wi ndow has a control field that invokes a
screen with the window attribute ("&"), the new screen will be
di spl ayed as a w ndow overlaying part or all of the existing w ndow or
Wi ndows.

3. A screen displayed as a window with unprotected fields will update the
LDB as any other screen does.

4. A screen displayed as a window with unprotected fields will perform al
edits and validations, including attached functions, as any other
screen does.

5. |If a window or formhas an AUTO control string, the screen specified in
the AUTO string will be displayed i nmediately, w thout pausing for
operator action.

Most of these characteristics are clear. Essentially, wi ndows are transient, and
| eave no record of having been displayed. They are thus especially useful for
providing extra help to novice users, and for nesting nmenu sel ections.
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0 COPY FI LES °
[0} [0}
0 Sour ce pat hnane: 0
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° Desti nati on pat hname: °
o o
0 Opti ons _ 0
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Fi gure 45: Argunment W ndow

It is sonetinmes desirable to display several blocks of text at the sane tinme, in
different places on the screen. This may be done by creating a set of nested

wi ndows, and specifying the desired placenment of each window in the AUTO field
of the previous w ndow.

10.5 Creating Wndows for Command Line Argunents

Argument wi ndows are used by prograns and functions called fromcontrol fields.
A programis called by placing the command [ine in the control field, preceded
by an exclamation point (!). A function is called in the sane way, except that
it is preceded by the caret (”) synbol rather than the exclamation point. In
either case, run-tinme argunents may be included in the conmand |ine by using an
argument w ndow.

An argunment wi ndow name is placed in the command |ine preceded by a percent (%
synmbol. Mdre than one argunent wi ndow may be used if required. At run-tine, al
of the fields in the argunent wi ndow are concatenated and inserted into the
command |ine, replacing the percent symbol, the argument w ndow nane, and the
bl anks (if any) follow ng the argunent w ndow nane.

In general, trailing blanks in each field are renoved before concatenation, so
several fields may be used to nmake up a single argunent; the one exception is
that enpty fields are inserted as a single blank character. This permits the use
of protected blank fields to separate argunments from each other

An exanpl e of a wi ndow for the MS-DOS COPY conmmand is shown in Figure 45. The
si ngl e underscores represent protected, non-display fields that cause single
bl anks to be inserted into the control field.

In this exanple, the protected fields before each of the unprotected fields

i nsert one space to separate argunents. If desired, default values may be
inserted into fields at the tine the screens are created. Fields may al so be
mapped to and fromthe LDB through the data dictionary. To use this feature,
name the field with a data dictionary el ement nane. One use of the data
dictionary with argunent screens is to pernmit the screen to "renmenber” the | ast
argunent val ues used. If each of the fields is given a data dictionary
transaction vari abl e name, any value entered into the field will be displayed
the next tinme the argument wi ndow i s displayed.

10.6 Creating Help Screens

JAM s hel p screen feature associates a help windowwith a field or an entire
form each help screen is itself created with the JAM authoring utility. Help
screens can function in several different ways.

The sinplest help screens, |like Figure 46, are display-only; they contain no
fields, just display data. Wen the HELP key is struck with the cursor in the
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[0} [0}
° Instructions for filling in nane field: °
[0} [0}
° Enter the first name first and the | ast °
° npanme last. Capitalize only the first °
°© Jetter of each nanme (except in the case °
° of MKnight, OReilly, etc.). Follow 0
© each mddle initial with a period. °
[0} [0}
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Figure 46: Help Screen with Display Data Only

ELLTTTETTEE T r e e et b e b et bt i
o o
° SAVI NGS TRANSACTI ONS °
(o] (o]
° Valid codes for savings transactions °
°© are listed below Fpr nore help with ©°
°© a particular transaction, enter the °
°© code letter for that transaction. °
° When you are finished, hit <EXIT>. ©
o o
o <D> deposit o
° <Wt wi t hdr awal ©
° <C> cash check °
° <I> interest calculation °
° <M> nmoney order °
o o
BT T i i i i i iiiiiiiiiiiiiiva

Figure 47: Help Screen Menu

associated field, the help screen is displayed as a wi ndow. The hel p wi ndow is
cl osed at the next keystroke.

10.6.1 Help Screens Containing Menus

Hel p screens can contain menus which call up additional help screens. To create
a help screen with a nenu:

1. Create a screen with menu fields, as described in Section 10.1.1.
2. For each menu field, use the help screen option (Section 6.7.3) to
speci fy an associated | ower |evel help screen

When the operator nmakes a selection fromthe nmenu, the associated | ower |eve
hel p screen will appear. The operator exits fromthe hel p screen nenu by hitting
the EXIT key.

10.6.2 Help Screens with Data Entry Fiel ds

In some cases, it nmay be desirable for the operator to be able to enter data
into a formwhile a help screen is displayed. This can be done if the help
screen is created with a field for data entry.

When the help screen is displayed, the contents of the associated field are
copied into the field on the help screen. You may then enter data in the help
screen field. Wien you hit TRANSM T, the data in the help screen field are
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Face Anpunt of |nsurance

For nost plans, enter the | NI TI AL AMOUNT*. For
DECREASI NG TERM pl ans, enter 3/5 of the inital
amount. For RIDERS* providing coverage for
CHI LDREN*, enter 3 times the initial amount.

If the face ampunt is in whole dollars, enter
it as dollars only (without a decimal point); if
dollars and cents, enter a deciml point between

the dollars and cents. Do not enter commas or a

dollar sign. The face anpunt nay be entered in
the field directly bel ow

To copy the above ampunt to the face anmount
field, hit <TRANSM T>. To |eave the hel p screen
wi t hout copying the amount, hit <EXI T>.

* For gl ossary, position to the starred word
usi ng arrows, and press <HELP> agai n.
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Fi gure 48:

copi ed back into the associated field,

EXIT i nstead,

the field is not copied.

and the hel p wi ndow cl oses.

Hel p Screen with Data Entry Field and Protected Fields

I f you hi

t

The hel p function will provide automatically for data entry whenever the help

screen contains exactly one unprotected field that

has no associ ated procedure

name. The data entry field is normally defined to be as long as the field(s) the

hel p screen is associated wth.
data, the help function wll

If the data entry field is too short for the
automatically make the field shiftable, with a

maxi mum | ength equal to the associated field |length. The help function will also
copy fromthe associated field:
1. the character edits (Section 6.5)
2. the following field edits (Section 6.6):
right justified
upper or |ower case
data required
must fill
3. the follow ng special edits:
check digit (Section 6.8.3)
currency format (Section 6.8.4)
range (Section 6.8.5)
The hel p function will not process both data entry and menu fields on the same
hel p screen. However, it is possible to provide additional help screens for a
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° Order # 1342 Date COct _16 °
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0 Part # °
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© ° HO1 small handle (standard) © ©
° °© HO1B small handl e (brass plated) ° °
° °© HO1G small handle (gold plated) ° °
° °© HO2 |large handle (standard) ° °
° ° HO2B | arge handl e (brass plated) ° °
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° K01 snall knob (standard) 0

°© K02 snall knob (brass pl ated) 0

o o
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Figure 49: Item Sel ection Screen

data entry help screen, by using protected fields, as described in the next
section; see Figure 48.

10.6.3 Hel p Sub-screens Using Protected Fields

An alternative to nmenu processing uses fields containing explanatory text, which
are protected fromdata entry but not fromtabbing into. When the cursor is
positioned within such a keyword field and the HELP key is hit, the associ ated

| oner level help screen is displayed. To create a help screen using this
feature:

1. Create a help screen with all text entered as di splay data.

2. Replace the key words by underscores, and hit TRANSMT to conpile the
underscores into fields.

3. Re-enter the key words in the fields. Make the key words easily
di stingui shable fromthe rest of the text by use of distinctive display
attributes, or by sone other means such as capitalization

4. Make each key word field protected fromdata entry, but not from
tabbing (Section 6.6), and give it a help screen (Section 6.7.3).

The help function will not process both nenu fields and protected keyword fields
on the same hel p screen.

10.7 Item Sel ection and Tabl e Lookup Screens

An item selection screen is simlar to a help screen attached to a field. The
contents of each field on the item selection screen correspond to a valid entry
in the associated field; you choose an itemby a process sinmlar to nenu

sel ection. Because a list of valid entries for a given field can run to nore
items than could be displayed on the screen at one tinme, item selection screens
may need to use scrollable arrays.

If there are many itens, several could easily start with the same character, so
the "initial character" selection feature is nodified. Entering the initial
character of one of the itens sinply positions the cursor to the next item on
the list that starts with that character. (Note that, if the fields are defined
as a scrollable array with offscreen data, this next item m ght not be visible
at the time the character is keyed in.) The TRANSM T key must be hit to conplete
t he sel ection.



VWhen you hit the TRANSM T key, the item selection window is closed, and the
selected itemis copied into the associated field. If the EXIT key is hit, the
wi ndow i s closed but nothing is copied.

An item sel ection screen should consist of several fields, a sinple array, or a
scroll able array; all nust be nenu fields. If a scrollable array is used, the
actual nunber of itens entered should be the same as the maxi mum nunber. The

| engths of fields on the item selection screen need not be the sane as the

Il ength of the associated field. If the itemselection fields are longer, as in
Figure 49, only the first part of the field is copied, but the rest of the field
can contain other information that is helpful to the operator

An item sel ection screen is frequently also used as a table | ookup screen, to
ensure that a field' s contents actually match one of the itens; or it may be

used for | ookup alone. Lookup screens are created in exactly the sanme way as

item sel ection screens; however, they are never displayed at run-time, so no

attention need be paid to the appearance of the screen
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bol df ace, wi t hout the
| anguage interface. Video

prefi xes specific to t he
and setup file entries

appear in ELITE CAPS, while utility programs and JPL
conmands are in elite | ower-case. Function key nanes

are in ROVAN CAPS.

A
ABORT key
definition 2-6
al phanuneric: see character
edits
amount field: see
currency formt
APP1 key 2-45
APP24 key 2-45
argument w ndow 2-44, 2-60
array 2-19
paral l el 2-20
scrolling 2-20
shifting 2-19
attached function 2-33
aut horing environnment
exanpl es 2-2
authoring utility: Chapter 2
AUTO control string 2-45,
2-59
automati ¢ wi ndows 2-59

B
BACKSPACE key 2-6, 2-10,
2-11, 2-15, 2-21, 2-33,
2-40
definition 2-6
BACKTAB key 2-6, 2-10, 2-11
2-15, 2-16, 2-20, 2-21
2-26, 2-31, 2-33, 2-40
definition 2-6
border 2-10
to create 2-9

C

cal cul ati on 2-36

case sensitivity 2-43

character edits
al phanuneric 2-22
digits-only 2-21
letters only 2-22
nunmeric 2-22

regul ar expression 2-22
sumary of 2-21
to create 2-21
unfiltered 2-21
yes/ no 2-22
check digit 2-36
choice 2-28, 2-32, 2-55
ckdigit 2-36
CLEAR ALL key 2-27, 2-35,
2-38
definition 2-6
cl ose_wi ndow 2-13
col or
background 2-11
in borders 2-10
of display data 2-15
of fields 2-21
control path 2-4
control string 2-1
actions 2-43
AUTO 2-45, 2-59
di splay screen 2-43
di spl ay wi ndow 2-43
execute program 2-44
i nvoke function 2-44
to create 2-45
control string: see also
control field
copyi ng
di splay data 2-15
fields 2-17
currency format 2-37

D

d form2-13

d_nmsg_line 2-32

data dictionary 2-48, 2-52
conparing with field 2-54
constants 2-48
creating entries 2-49
creating entry froma

field 2-55

editor 2-2, 2-47, 2-48



add 2-49
del ete 2-50
nmodi fy 2-49
savi ng changes 2-48
to exit 2-49
undel ete 2-50
entry contents 2-47
making a field from 2-55
rebuild index 2-48
sear ching 2-50
for coment 2-51
repeat 2-51
wild cards 2-51
data dictionary search 2-53
data link 2-47, 2-57
data type: see
field, data type 2-40
date field 2-34
DELETE CHAR key 2-15, 2-26,
2-27, 2-29
definition 2-7
DELETE LI NE key 2-29
definition 2-7

del eting
di splay data 2-15
fields 2-17
digits-only: see character
edits

di splay area 2-14
display attribute 2-14
of border 2-10
of field 2-20
di spl ay data
attri butes 2-14
color 2-15
default attributes 2-12
to copy 2-15
to create 2-14
to delete 2-15
to nove 2-15
DOWN key
definition 2-7
draw node 2-5
field appearance 2-21

E
edit_ptr 2-33
el enment 2-17
ERASE key 2-15, 2-27, 2-35
definition 2-7
EXIT key 2-3, 2-4, 2-5, 2-9,
2-10, 2-11, 2-12, 2-13,
2-14, 2-15, 2-16, 2-21,
2-30, 2-33, 2-34, 2-38,
2-39, 2-40, 2-41, 2-43,
2-45, 2-48, 2-49, 2-52,
2-54, 2-57, 2-59, 2-61,
2-63
definition 2-7

F

f2struct utility 2-40
fcase 2-43

field 2-5

anount 2-37
character edits 2-21
current 2-31, 2-37
data type 2-40
date 2-34
default attributes 2-12
di splay attributes 2-20
drawi ng symbols 2-11
edits: see field edits
extent 2-16
in next field edit 2-31
initial value 2-16
meno text 2-33
protected 2-63
scrolling: see scrolling
field
shifting: see shifting
field
status text: see pronpt
time 2-34, 2-35
to copy 2-17
to create 2-16, 2-55
to delete 2-17
to nove 2-17
field attachnment
to create 2-30
field edits
| ower case 2-29
must fill 2-29
no autotab 2-29
protected 2-26
required 2-26
return entry 2-27, 2-57
right justified 2-26
scrol |l abl e: see scrolling
field
sumary of 2-26
to create 2-25
upper case 2-29
word wrap 2-29
FI ELD ERASE key 2-26
field nane 2-30
to display 2-46
field nunber 2-16
filters: see character edits
form editor
starting 2-3
FORM HELP key 2-3, 2-13
definition 2-7
form see al so screen
function key
ABORT
definition 2-6
APP1 2-45
APP24 2-45
BACKSPACE 2-6, 2-10,
2-11, 2-15, 2-21, 2-33,
2-40
definition 2-6
BACKTAB 2-6, 2-10, 2-11,
2-15, 2-16, 2-20, 2-21
2-26, 2-31, 2-33, 2-40
definition 2-6



CLEAR ALL 2-27, 2-35,
2-38
definition 2-6

DELETE CHAR 2-15, 2-26,
2-27, 2-29
definition 2-7

DELETE LI NE 2-29
definition 2-7

DOWN
definition 2-7

ERASE 2-15, 2-27, 2-35
definition 2-7

EXIT 2-3, 2-4, 2-5, 2-9,
2-10, 2-11, 2-12, 2-13,
2-14, 2-15, 2-16, 2-21,
2-30, 2-33, 2-34, 2-38,
2-39, 2-40, 2-41, 2-43,
2-45, 2-48, 2-49, 2-52,
2-54, 2-57, 2-59, 2-61,
2-63
definition 2-7

FI ELD ERASE 2- 26

FORM HELP 2-3, 2-13
definition 2-7

HELP 2-3, 2-13, 2-31
2-32, 2-60, 2-63
definition 2-7

HOVE 2-26
definition 2-7

| NSERT 2-6, 2-26

| NSERT CHAR
definition 2-7

I NSERT LI NE 2-20, 2-29
definition 2-7

LAST FI ELD
definition 2-7

LEFT
definition 2-7

LOCAL PRI NT
definition 2-7

NEW LI NE 2-26

PAGE DOMN 2-16, 2-19,
2-20
definition 2-7

PAGE UP 2-16, 2-19, 2-20
definition 2-7

PF1 2-45

PF10 2-8, 2-45, 2-49,
2-51

PF2 2-8, 2-14, 2-16,
2-49, 2-66

PF24 2-45

PF3 2-8, 2-9, 2-10, 2-11
2-12, 2-13, 2-49, 2-66

PF4 2-8, 2-9, 2-12, 2-14,
2-15, 2-16, 2-18, 2-21,
2-25, 2-30, 2-33, 2-40,
2-41, 2-48, 2-49, 2-50,
2-52, 2-54, 2-66

PF5 2-8, 2-41, 2-50,
2-54, 2-66

PF6 2-8, 2-9, 2-15, 2-17,
2-19, 2-50, 2-54, 2-66

PF7 2-8, 2-9, 2-15, 2-16,
2-17, 2-19, 2-50, 2-51
2-53, 2-66

PF8 2-8, 2-9, 2-15, 2-16,
2-17, 2-19, 2-46, 2-50,
2-51, 2-66

PF9 2-8, 2-9, 2-14, 2-51
2-66

RESCREEN
definition 2-7

RETURN 2-5, 2-6, 2-14,
2-16, 2-20, 2-26, 2-29,
2-31, 2-49, 2-52
definition 2-7

Rl GHT
definition 2-7

SPF1 2-4, 2-8, 2-45,
2-57, 2-59

SPF2 2-4, 2-8, 2-45,
2-46, 2-66

SPF24 2-45

SPF3 2-4, 2-8, 2-46, 2-66

SPF4 2-8, 2-46, 2-55,

2-66
SPF5 2-3, 2-4, 2-9, 2-14,
2-46, 2-66

SPF6 2-3, 2-9, 2-46,
2-47, 2-53, 2-66

SPF7 2-9, 2-45, 2-46,
2-47, 2-66

TAB 2-6, 2-7, 2-9, 2-10,
2-11, 2-15, 2-16, 2-20,
2-21, 2-26, 2-29, 2-31,
2-33, 2-40
definition 2-8

TRANSM T 2-4, 2-5, 2-6,
2-9, 2-10, 2-11, 2-12,
2-13, 2-14, 2-15, 2-16,
2-21, 2-27, 2-30, 2-33,
2-34, 2-36, 2-38, 2-39,
2-40, 2-41, 2-42, 2-44,
2-45, 2-46, 2-49, 2-52,
2-53, 2-54, 2-57, 2-59,
2-61, 2-63
definition 2-8

UP
definition 2-8

ZOOM 2- 33, 2-45
definition 2-8

function keys 2-45

in navigation 2-4
in screen editor 2-6
in word wap 2-29

graphi cs sel ecti on w ndow

2-14

HELP key 2-3, 2-13, 2-31,

2-32, 2-60, 2-63
definition 2-7

hel p screen



for field 2-31
for form2-13
item sel ection 2-32, 2-63
| ocation of 2-32
nested 2-61, 2-63
types of 2-60
with data entry 2-61
honme 2-27
HOMVE key 2-26
definition 2-7

|

I NSERT CHAR key
definition 2-7

| NSERT key 2-6, 2-26

| NSERT LI NE key 2-20, 2-29
definition 2-7

install 2-13

i nvoked function 2-2, 2-44

i sabort 2-37

item 2-18

item sel ection screen 2-32
|l ocation of 2-32

J
JAM
control string 2-45
jam nmenu 2-46, 2-57
j am nanme 2-4, 2-46
j xform 2-3

K
keys
cursor notion 2-16, 2-20
effect on display data
2-15
underscore 2-11
L

LAST FI ELD key
definition 2-7
I clear 2-48
LDB 2-47, 2-48
LEFT key
definition 2-7
letters only: see character
edits
| ocal data bl ock: see LDB
LOCAL PRI NT key
definition 2-7
Il reset 2-48
Istformutility 2-42

M

mat h 2- 36

meno text 2-33

menu 2-1, 2-45, 2-56
dynam ¢ 2-57
exanpl e 2-56, 2-57
nam ng entries 2-56
of help screens 2-61
pul | -down 2-28
return code 2-28
two ki nds of 2-55

MENU bit 2-46, 2-55, 2-64
menu control fields 2-57
menu sel ection field 2-46,
2-55, 2-57
menu_proc 2-28, 2-55
novi ng
di splay data 2-15
fields 2-17

N
nane
of field 2-30
navi gation 2-1
NEW LI NE key 2-26
next field 2-31
nuneric: see character edits

O
occurrence 2-18
in next field edit 2-31
ok _options 2-6, 2-7, 2-8,
2-27, 2-29, 2-31
openkeybd 2-26, 2-27, 2-28

P
PAGE DOMN key 2-16, 2-19,
2-20
definition 2-7
PAGE UP key 2-16, 2-19, 2-20
definition 2-7

PF1 key 2-45

PF10 key 2-8, 2-45, 2-49,
2-51

PF2 key 2-8, 2-14, 2-16,
2-49, 2-66

PF24 key 2-45

PF3 key 2-8, 2-9, 2-10,
2-11, 2-12, 2-13, 2-49,
2- 66

PF4 key 2-8, 2-9, 2-12,
2-14, 2-15, 2-16, 2-18,
2-21, 2-25, 2-30, 2-33,
2-40, 2-41, 2-48, 2-49,
2-50, 2-52, 2-54, 2-66

PF5 key 2-8, 2-41, 2-50,
2-54, 2-66

PF6 key 2-8, 2-9, 2-15,
2-17, 2-19, 2-50, 2-54,
2-66

PF7 key 2-8, 2-9, 2-15,
2-16, 2-17, 2-19, 2-50,
2-51, 2-53, 2-66

PF8 key 2-8, 2-9, 2-15,
2-16, 2-17, 2-19, 2-46,
2-50, 2-51, 2-66

PF9 key 2-8, 2-9, 2-14,
2-51, 2-66

prompt 2-32

pul | -down nenu 2-28

R

r_wi ndow 2-13, 2-43
range 2-39

regul ar expression 2-22



character 2-22, 2-23
constructi on 2-23
exanpl es 2-25
field 2-23
summary 2-25
RESCREEN key
definition 2-7
return code 2-27
RETURN key 2-5, 2-6, 2-14,
2-16, 2-20, 2-26, 2-29,
2-31, 2-49, 2-52
definition 2-7
return-entry fields 2-27
Rl GHT key
definition 2-7
rscroll 2-28

S
s_val 2-59
scope 2-48
screen
border 2-9
color: see color
conpiling 2-16
data entry 2-59
di splay-only 2-57
hel p wi ndow for 2-13
item selection 2-63
menu 2-55
path search 2-43
savi ng changes 2-5
si ze
m ni mum 2-9
to change 2-9
to create 2-5, 2-55
wi ndow. see wi ndow
screen editor 2-1
entering 2-4
| eaving 2-4
nmodes 2-5
screen entry function 2-13
screen exit function 2-13
screen nanme field 2-46
screen tenplate 2-13
scrolling field 2-20
shifting field 2-19
shifting indicator 2-19
SM_NO 2-22
SM YES 2-22
SMFCASE setup variable 2-43
SM NI NAMES setup vari abl e
2-48, 2-53
special edits
to create 2-33
SPF1 key 2-4, 2-8, 2-45,
2-57, 2-59
SPF2 key 2-4, 2-8, 2-45,
2-46, 2-66
SPF24 key 2-45
SPF3 key 2-4, 2-8, 2-46,
2-66

SPF4 key 2-8, 2-46, 2-55,
2- 66

SPF5 key 2-3, 2-4, 2-9,
2-14, 2-46, 2-66

SPF6 key 2-3, 2-9, 2-46,
2-47, 2-53, 2-66

SPF7 key 2-9, 2-45, 2-46,
2-47, 2-66

status text 2-32

sub- nenu 2-28

T
tab 2-28
TAB key 2-6, 2-7, 2-9, 2-10,
2-11, 2-15, 2-16, 2-20,
2-21, 2-26, 2-29, 2-31,
2-33, 2-40
definition 2-8
tabl e | ookup 2-32
tenpl ate 2-13
test nopde 2-5
time field 2-34
transaction 2-48, 2-59
TRANSM T key 2-4, 2-5, 2-6
2-9, 2-10, 2-11, 2-12,
2-13, 2-14, 2-15, 2-16,
2-21, 2-27, 2-30, 2-33,
2-34, 2-36, 2-38, 2-39,
2-40, 2-41, 2-42, 2-44,
2-45, 2-46, 2-49, 2-52,
2-53, 2-54, 2-57, 2-59,
2-61, 2-63
definition 2-8
type
of field 2-40

)
unfiltered: see character
edits
UP key
definition 2-8

\%
VALI DED bit 2-31, 2-32

w
wild cards
in data dictionary 2-51
wi ndow 2-59
argunent: see argument
wi ndow
automatic 2-59
word wrap 2-29

Y
yes/ no: see character edits

Z

zoom 2- 33, 2-45

ZOOM key 2-33, 2-45
definition 2-8






