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Progress sometimes occurs very rapidly in the world of computer soft-
ware. It seems like only yesterday that | started delving into the secrets
of Omnis 5 and here we are, two and a half years later, facing the
challenges of a new generation of even more complex database software.
Time flies when you're having fun, | guess.

Let’s get one thing clear from the beginning — there is nothing “simple”
about creating and maintain-
ing transactional database ap-
plications. Theword “database”
is used to represent many dif-
ferentformsof information. The
most simplistic of these views
considersadatabase tobe justa
lookup table of stored informa-
tion (see any MacUser article
by Jean-Louis Gassée that men-
tions databases). Thereismuch
more to the subject than you
commonly see addressed in the
computer media.

A Sep Up
on the Competition

Within these pages we will be
dealing with systems for mod-
eling the information flow of an
enterprise (or a portion of it),
often tracking that information
as it comes into existence. The
texture of the information in
these systems can often become quite intricate and complex as we allow
for more flexible access to that information for updates and reporting.

continued on page 40

Figure 1 The new OMNIS 7 logo — with my own
caption added for good measure.

Welcome to OmniScience Volume Il

Welcome to the world of OmniScience. | hope you derive great benefit from
the information I provide here. There are a lot of exciting new features to
explore with you — and new uses for the old features are being developed
every day! As OMNIS evolves, | intend to keep you up to date.

For those of you who are subscribers to OmniScience Volume I, Omni-
Science Volume 11 is an entirely different product in spite of the similar
appearance. Volume 1 is very broad in scope and includes a great many
discussions on database design — both generic and OMNIS-based. Vol-
ume Il is strictly in-depth technical information and is essentially offered

as a supplement to tech notes from Blyth. .
PP y continued on page 36



David Swain
Published in March 1992


Vol Il No 1 — 1st Qtr 1992

OmniScience

Event Management Revisited

In Volume | Issue Number 1 of
OmniScience (known as The Ba-
sics) | introduced the fundamen-
tals of event management. Unfor-
tunately, not many people have
had a chance to learn from that
article — and | have seen a lot of
code and fielded a lot of questions
since then from students and cli-
ents that indicate there are some
misconceptions thatstill needclear-
ing up. So I will dig a little deeper
into the mysteries of control proce-
dures and message variables here.

Control is Sequential
First of all, all program-

ecuted by the operator, signalling
the end of the Enter data phase.

Field attributes (automatic find,
local, etc.) take precedence over all
control procedures with regard to
their order of execution—and they
have their own processing hierar-
chy as well. Then the field, win-
dow, and application control proce-
dures come into play to deal with
the message stream initiated by
the operator’s action. Field, win-
dow, and application control proce-
dures are executed in that order —
and only after all field attribute
programming steps have been com-

view to simplify our work, but a lot
of C++ coding by those clever folks
atBlyth hasgoneintomaking them
operate as they do.

Most of the field attributes, such as
upper case conversion or zero
shown empty, perform functions
that only affect the current field.
The Automatic find attribute af-
fects the CRB (by reading in a dif-
ferent record), but doesn’t affect
the display of values in other win-
dow fields. The Local attribute, on
the other hand, can affect the val-
ues displayed in a number of fields
atonce. Thisdeservesacloser look.

Local Field Chains
Ifafieldisgiventhe Local

ming is basically sequen-
tial in nature. It may ap-
pear that some processes
are happening in parallel

Operator

(or at the same time), but
this is not the case. For
example, when a subrou-
tine is called using the
Call procedure command,
processing is shifted to
that subroutine until it
has finished or is exited
(quit). Processing thenre-
turnsto the calling proce-
dure and continues.

Message

Quit to Enter Data
1

Field

Normal Return

Message

Window

\

attribute, it is re-evalu-
ated and redrawn when-
ever the preceding field
(in field number order) or
the mostimmediately pre-
ceding non-local field is
acted upon. If that field
(the one acted upon) is a
data entry field, the local
fieldsimmediately follow-
ing it will be redrawn
whenever the cursor

Message

| Application

leaves it — whether the
operator tabs, shift-tabs,
clicks on another field, or

In a similar way, event
management procedures
are also processed in sequential
fashion. The Enter data command
causes the current procedure to
pause while the operatorisallowed
input of some kind to the process
(typing, tabbing, clicking, etc.).
During this time, the various field
attributes and control procedures
react to this input in their turn.
Keep in mind that the procedure
that invoked the Enter data mode
isstill running—itisjust“on hold”
until the OK or Cancel button (or
the keyboard equivalent) is ex-

Figure 2 The flow of control in OMNIS 7 event management.

pleted. Understanding the flow of
this process will help you to write
more efficient applications.

Field Attributes

The “screen program” that | wrote
about in my early books on Omnis
3 Plus is still very much alive in
OMNIS 7. Window fields are ob-
ject-oriented programming con-
structs that can perform signifi-
cant work. The procedures that
they carry out are hidden from our

clicks on the OK button.
If that field is a radio but-
ton, a check box, or a list
field, etc., the redraw of local fields
is triggered by a click or double-
click on that “lead” field.

The local fields can be used to per-
formwork, such as calculating new
values for variables or even locat-
ing records by the use of the Auto-
matic find feature. True, these op-
erations can also be performed by
field procedures, but these simple
operationsare more efficiently done
— and done sooner — by the field
attributes mentioned here.
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The Message Stream

When the operator performs some
action, a collection of messages is
sent into the message stream. The
values included in this collection
are the names of the message vari-
ables that have been “turned on”
by the operator’'s action and the
name and number of the current
field. In the special case of a win-
dow being brought to the top, the
messages are accompanied by the
name of the Window Format and
the number of the procedure that is
called (procedure 0). These mes-
sages can be viewed at any time by
examining the value of sys(84).

The messages in the mes-

lated display field after an entry
field and make the calculation for
that field simply sys(84). (See Fig-
ure 3.) The message string you will
see when you tab out of that field
will be little more than #EDATA. If
you had entered that field by shift-
tabbing, the #SHIFT message
would seem to persist, but that is
about all. You will notice that the
field value only changes as you
leave the entry field. This is be-
cause the local attribute only oper-
ates under that condition.

Just so you know, the debugger is
not designed to examine this ef-
fect. It is intended to show us a
trace of the procedure commands

field since the field procedure is
now controlling the redraw.

I f #AFTER
Redr aw nunbered field
di splay field nunmber
End if

All this doesis force the calculation
to be performed after the control
procedures begin their work. You
will notice that the message string
is much longer. Not only do we see
#EDATA, but we see the #AFTER
event, the method of leaving the
field (#TAB or #STAB), and the
field name and number of the field
the cursor is leaving.

By the way, the cursor

sage stream remain the

has not quite left the field

same for a given event =

Window Local test

| | atthispoint. Itintends to

cycle — even if you have
used a SNA command.
The SNA command only
redirects the outcome of
the event cycle — it
doesn’t affect the original
messages. If thiswere not
the case, we couldn'thave
a SNA perform default
action command because

Enter data

#51
&F

— and will if events are
not redirected — but it is
theintent toleave the field
that these messages are
communicatingtous. The
control procedures we set
up can then intercept the
intended action before it
is carried out to perform
conditional tests and cal-

the default actions would

culations and to deter-

TYPE NAVE ATTRI BUTES
be lost and forgotten. 1 Entry field #S1
2 Di splay field #S2 L
This also means that all Cal cn: sys(84)

the messages apply to all

mine whether the in-
tended action should be
allowed or redirected.

the levels of control in a
given eventcycle. A #BE-
FORE or #AFTER event is detect-
able not only at the field level, but
at the window and application con-
trol levels as well — though it is
most likely to be useful at the field
level. We'll talk more on this later.

Events and Attributes

The event messages that are sent
to the control procedures are not
completely formed until field at-
tribute needs are fulfilled. Prove it
to yourself by placing a local calcu-

Figure 3 Window for testing event variables with a local display field.

that are executed. We have just
examined what happens before the
procedures execute. The actions of
field attributes are “hidden” from
the trace mode of the debugger, but
they are still available for our use
and can be of great benefit to us
once we know how they operate.

Now insert the following field pro-
cedure for the entry field to redraw
the display field when you leave
the entry field. You can also turn
off the local attribute in the display

If we click OK or Cancel
while the cursor is in the
entry field, those event strings will
be displayed as well, because both
OK and Cancel generate an #AF-
TER eventfor the currentfield. We
didn't see achange to the displayed
message value in the display field
on an OK or Cancel when we were
relying on the local redraw, be-
cause those events hadn't quite
happened yet. Clicking OK after
modifying the field value would
show the #MODIFIED message.
Generating an OK by pressing ei-
ther the Return or the Enter key
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would show either #RETURN or
#ENTER. The local redraw still
takes place if an OK event is pre-
cipitated — and keyboard-based
events are detectable at this point.
But a Cancel event in any form
aborts the redraw of local fields.

It is also not appropriate to at-
tempt to detect the #OK or #CAN-
CEL variables (or any other mes-
sage variables) in procedure state-
ments other than control proce-
dures. Specifically, you can’t follow
an Enter data command with a
conditional block like this.

I f #CANCEL
conmands
End if

The #CANCEL will never be true
here and the commands that fol-
low it in the conditional block will
never be executed. The reason is
that the event variables only have
values during the event cycle. If the
#OK or #CANCEL is allowed to
come to term and is not redirected
by a SNA command, or if a SNA
command to perform an OK or a
Canceliscarried out, Enter datais
terminated and the Flag (#F) is
either set to “true” (“YES” or 1) or
cleared to “false” (“NO” or 0).

Since the message variablesareall
cleared at this point, testing the
Flag is the appropriate thing to do
in the procedure block above. It
should look like this.

If flag fal se
conmands
End if

In some cases, it may be necessary
to trap for further conditions in
addition to the “flag false” condi-
tion. In these cases, we would em-
ploy the #F variable. Our compound
conditional block would then look
like this.

I f not(#F)& conditions
conmmands
End if

Cascade of Control

Once all the field attribute effects
of the operator’s action have been
carried out, the appropriate mes-
sage variables are turned on and
the collection of messages is sent
“downstream” for processing by the
control procedures. These control
procedures are executed in an or-
derly progression asfollows: (Please
refer back to Figure 2 ifit helpsyou
visualize this explanation).

The first procedure to be consulted
regarding the current collection of
messages is the field procedure of
the field that was the recipient of
the operator’saction. The messages
are not being “sent to” this proce-
dure, as we commonly say. The
messages are merely switched on
and the procedure is executed. If
there is no procedure for the cur-
rent field, this level of control is
passed over.

Field procedures, when used as
control procedures, are the appro-
priate place to detect and react to
field-specific event combinations.
For example, if you want to check if
the data entered into a field falls
within a valid range, you would
use afield procedure that reacts to
the #AFTER message.

I f FI ELD>500| FI ELD<100&#AFTER
K nessage {The val ue nust be
bet ween 100 and 500.}
SNA remain on current field
End if

Field procedures can be much more
complex than this simple example.
They can include both fixed and
conditional procedure blocks. Dif-
ferent types of fields require differ-
ent types of procedures.

For example, since we might want
to perform different tasks upon en-
tering an Entry field than when
exiting it, we should use a field
procedure of this form.

| f #BEFORE& ot her criteria
conmmands

El se if #AFTER& other criteria
conmmands

End if

Inthe currentversion of OMNIS 7,
radio button and check box fields
can be simpler because only one
type of event, a click, can trigger
their procedures. Furthermore, the
click on these field types can only
be detected in Enter data mode. It
is often not necessary to assign
conditions to the procedures for
these field types. This may not re-
main the case in future versions, so
you still may want to trap for spe-
cific events.

Other conditions you still might
consider detecting are the exist-
ence of the #SHIFT, #COMMAND
or #CTRL, or #OPTION or #ALT
modifier messages. These allow us
even more flexibility in our appli-
cations by permitting different ac-
tions to be carried out when the
modifier keys are held down. For
example, if a shift-click is per-
formed on one of agroup of checkbox
fields, we could react to that action
by selecting all the checkboxes.

Pushbuttonswork inasimilarway,
but they really don’t enter into our
discussion on control procedures.
That is because the procedure be-
hind a pushbutton is only executed
if that field is User defined. The
procedures behind any other type
of pushbutton (like OK or Cancel)
are never executed — unless they
are called as subroutines from some
other procedure. It is unnecessary
toenclose proceduresin pushbutton
fields with an If #CLICK condi-
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tional statement. They will, how-
ever, react to the modifier mes-
sages as with radio buttons and
check boxes above.

Since List and picture fields react
to either single or double clicks, it
is usually necessary to distinguish
between these two events in field
procedures as follows.

I f #CLICK
conmmands

El se i f #DCLI CK
conmmands

End if

Of course, if you only want the field
toreacttoasingle oradoubleclick,
only the one condition would be
required inyour field procedure. If,
however, you apply no conditions
to such a procedure, it will execute
twice if the operator double clicks
on the field — once for the initial
(single) click and once for the com-
pleted doubleclick. All double clicks
must begin with asingle click. This
will come up later in the discussion
on the Event Cycle.

Even if the field acted upon has no
procedure, control is now passed to
the current window control proce-
dure. This level of control is appro-
priate for detecting and reacting to
event message combinations that
span multiple fields, but still refer
to a process for the current win-
dow. Detecting #OK, #CANCEL,
and #CLOSE are common ex-
amples of window control proce-
duretasks, butother message vari-
ables (even those specific to field
processes) can still be dealt with on
this level.

For example, suppose that we need
to know, after the Enter data mode
has been completed, which entry
field had last been entered. Since
the field number variable, #EF,
only has a value during the event

cycle, we need to assign a variable
(say, #2) to hold that value so we
can use it outside the event cycle.
We have two choices for how to do
this. We could place the following
conditional statement in each en-
try field on the window.

| f #BEFORE
Cal cul ate #2 as #EF
End if

This would take a lot of code, since
the procedure must be copied into
each entry field. An alternative is
to put the same statement in our
window control procedure. Since
we want to perform this process for
any entry field, this is the more
appropriate place for this proce-
dure segment — and we only need
one copy of the code.

When the Set window control pro-
cedure command is issued, what-
ever procedure is specified, regard-
less of where it resides, becomes
the control procedure for the win-
dow currently “on top”. Think of
thisas being the “current” window.
The procedure specified will then
monitor events for that window. If
another window is brought to the
top, whether by issuing the Open
window command or by the opera-
tor clicking on it, its window con-
trol procedure will come into force,
replacing that of the window that
was on top. Think of window con-
trol procedures asbeing “local” with
regard to the window, but “global”
to the fields on that window.

Finally, the application control
procedure level is consulted about
the current collection of messages.
An application control procedure
is only necessary if you need to
monitor processes that span mul-
tiple windows or need to react to a
non-window-specific event (like
selecting a menu item when in the
Enter data mode). The most com-

mon situation is where there are a
number of open windows, where
clicking on a window to bring it to
the front has been allowed, and a
process that is global to the collec-
tion of windows must be performed
when a new window is brought to
the top. Window-specific needs
should be dealt with in each
window’s control procedure by trap-
ping the #TOTOP message.

The Event Cycle

The scenario outlined above de-
scribes two turns through the Event
Cycle. At the end of an event cycle,
the “nextaction” is taken. Thiswill
either be the defaultaction required
by the event messages that were
just processed or the action dic-
tated by the last SNA command
encountered during the cycle.

Most events triggered by an action
of the operator cause more than
one event cycle to happen before
control is returned to the operator.
Consider what must take place in
tabbing from one field to the next.
First, the cursor must leave the
current field. This triggers the
#AFTER and #TAB messages for
the field being left which are pro-
cessed by the three levels of control
procedures in their turn.

Assuming that the default next
action is allowed to proceed, the
cursor then enters the next entry
field. This triggers the #BEFORE
message for the field being entered.
All three levels of control proce-
dureareagainconsulted about this
combination of messages as before.

Only afterall necessary eventcycles
have been completed does control
return to the operator. This knowl-
edge is useful to us in structuring
applications and determining how
to use control procedures to great-
est advantage.
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Quit to Enter Data

There are times when it is unnec-
essary to invoke the broader levels
of control. Often a set of messages
can be dealt with completely by the
field procedure and the window
and application control levelswould
just be wasting execution time. We
can bypass the succeeding levels of
control by invoking the Quit to en-
ter data command. This command
does not actually cause Enter data
to occur (as the name seems to
imply), rather it “quits” from the
normal succession of event moni-
toring procedures and returns to
the main event cycle.

Forexample, suppose that we have
a single character field for input-
ting gender on a data entry win-
dow an we want to trap for inap-
propriate entry. The only appro-
priate values for this field are “M”
for “Male”, “F” fo “Female”, or an
empty value indicating an un-
known gender. If we detect and
react to an incorrect entry, there is
no need to consult the broader lev-
els of control. Or procedure would
look like this.

I f
#AFTER&not ( #CANCEL) & en( GENDER)
&not (pos( GENDER, ' MF'))
K nessage {Pl ease enter “M
for “Male”, “F" for
“Fenal e”, or |eave blank.}
SNA remain on current field
Quit to enter data
End if

If the Quit to enter data command
is executed in a field or window
control procedure in response to
the #AFTER message, the #BE-
FORE cyclewill still occur asusual.
Quit to enter data only bypasses
the broader levels of control for the
current event cycle. If a succeeding
cycleis required, Quittoenter data
jumps immediately to that cycle.

For this reason, the command is
normally only appropriate in field
and window control procedures.
Invoking it in an application con-
trol procedure would be a futile
gesture unless it were simply de-
sired to skip over the rest of the
application control procedure. In
this case, Quit procedure would
serve the same purpose.

If the Quit procedure command is
issued in a field or window control
procedure, the rest of that proce-
dureisbypassed, but the next level
of control procedure comes into play
as usual.

SNA Commands

SNA (Set Next Action) commands
allow us to redirect the normal
flow of events. The current set of
messages is not effected by SNA
commands, and the ultimate ac-
tion is not carried out until theend
of the event cycle. A simple experi-
ment to demonstrate this is de-
tailed further in this article.

Only the last SNA command is-
sued in an event cycle will be car-
ried out. If a SNA command is
executedinafield procedure, itcan
be overridden by a SNA in the
window or application control lev-
els — or even by another SNA ex-
ecuted later in the same field pro-
cedure (during the same pass).

A SNA command cannot set up an
event detectable in the same cycle.
Specifically, youcan'tinvokeaSNA
perform an OK and then detect
#OK. The SNA doesn’t turn on the
#0OK message, it just redirects pro-
cessing so that the effect of an OK
will conclude the current cycle.

We can demonstrate this with a
simple experiment. Create a win-
dow like the one in Figure 3 that
has two entry fields (I used #S1

and #S2) and the same three
pushbuttons (Enter data, OK, and
Cancel). Create the following pro-
cedures for the specified fields.

1 #S1
I f #AFTER
Send to trace |og
{After #S1 sys(84)=[sys(84)]}
SNA performan OK
End | f

3 Enter data
Trace on
Begi n reversi bl e bl ock
Set wi ndow control procedure 240
{W ndow control procedure}
End reversi bl e bl ock
Enter data
Trace off
Cal | procedure *Options/ 12909
{Open Trace Log}

240 W ndow control procedure
Send to trace |og
{ W ndow control
sys(84) =[sys(84)]}
If #OK
Send to trace | og {Detected #OK}
End | f
SNA perform default action

Once you have set up the window
and saved it, open it, click the En-
ter data button, tabonce, thenclick
the OK button. The trace log will
automatically appear to show you
what transpired. The entire log is
too long to include here, but let me
summarize what you will see.

The first event to occur is the cur-
sor entering field number 1 for the
first time. Both the field and win-
dow control procedure cycled as we
would expect.

When we tabbed to the secondfield,
our field procedure sent the origi-
nal sys(84) string to the trace log
and then executed the SNA per-
form an OK command. If this truly
turned on the #0OK message, then
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our window control procedure
should be able to detect it.

It doesn’t. The sys(84) string sent
to the trace log is identical to the
one sent by the field procedure.
Furthermore, the If #OK condition
was not met, so processing skipped
to the End if statement. Later,
when we actually clicked the OK
button, this condition was met and
the text indicating that was sent to
the trace log.

If we were now to remove the SNA
perform default action command
from our window control procedure
and run the experiment again, we
would see that the OK is executed
after the tab from field number 1
(after the window control proce-
dure runs), but #OK is still not
detectable within the window con-
trol procedure.

Mode Variables

On page 7-25 of the Application
Designers’ Handbook, the use of
“state” variables is suggested to
help a control procedure react dif-
ferently when different processes
are running. Here they suggest
setting up a single character field
(assumed to be in a memory only
File) to keep track of the current
enter data mode (“1” for “Insert”
and “E” for “Edit”). | have also seen
other people use a longer character
field for storing the entire string
(“Insert” or “Edit”). While this is a
very good and useful idea for help-
ing field procedures sort out the
appropriate reactions to events in
different modes, let me suggest an
alternative method.

I should point out here that we
need such variables to determine
what “flavor” of Enter data is cur-
rently operating. We have the
#EDATA message variable for de-
termining that we are in an Enter

data mode, but OMNIS 7 can't au-
tomatically set a data entry type
mode for us because it can’t always
know what we intend to do when
we invoke Enter data.

I use a different variable for each
anticipated mode. In my memory
only File (youwill rarely need more
than one of these per application) |
have Boolean fields named EDIT,
INSERT, and FIND. (I sometimes
use Enter data mode to emulate a
Prompted find for the extra control
I can have. Control procedures are
not in effect during a normal
Prompted find.)

| treat these variables like the mes-
sage variables in my control proce-
dures for greater readability and
speed of execution. Since they are
Booleans, they have no value (not
even “NO”) until I set one —and |
only set the appropriate variable
to“YES” (by calculatingittol)ina
reversible block at the beginning of
the procedure to which it refers. |
can then have statements like

I'f | NSERT&#OK

which only takes five tokens for
OMNIS to represent instead of

I'f (STATE='|')&#OK

which takes eleven (and more if
you use the full string “INSERT?").
See the article in this issue on
“eval() Function” and the “Stream-
lining Algorithms” article in Vol-
ume | Number 2 for more on mini-
mizing execution time for expres-
sions. | find that both readability
and execution are enhanced by
using the Boolean field type for
mode variables in this manner.

Using Control Procs

The Application Designers’ Hand-
book makes some suggestions on

pages 7-14 and 7-16 for the use of
window control procedures that
differ from the advice | generally
give. | offer you an alternate ratio-
nale here.

I only invoke a window control pro-
cedurewhen I need one. I maintain
separate window control proce-
dures for different processes (In-
sertvs. Editvs. Find). The purpose
of this is to keep them as small as
possible for faster execution and to
enhance the legibility of my code.

If the choice is made to use a single
window control procedure to moni-
tor all eventsthat should be trapped
at that level, awindow control pro-
cedure could become quite large
and cumbersome in a real world
application. Although only one
block of commands in a composite
conditional block (If...Elseif...End
if) will be executed on each pass,
OMNIS 7 still hastoscanandevalu-
ate each condition (if we can be-
lieve the trace log). OMNIS ex-
ecutes these quickly, but | prefer to
make OMNIS do the minimum
amount of work.

The same applies to the work I
must do in reading the code. If | am
tracking down a change that needs
to be made in the Edit mode, but
have toreadall the conditions from
the Insert mode as well, it seems
less efficient to me. If | have sepa-
rate procedures for these two
modes, and always put the Insert
one as procedure 240 and the Edit
one as 239 (or some other conven-
tion I will stick to), I can go straight
to the one where | need to work.

Neither method is more right or
wrong. They are a matter of style
and personal preference. Since the
manual appeared to be setting
down hard-and-fastrules, | thought
that presenting this alternative
view was important.
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New Features of Lists

Listsin OMNIS have been asource
of either inspiration and frustra-
tion for many OMNIS program-
mers since the introduction of
Omnis 5 in the summer of 1989 on
the Macintosh platform —and'way
back to the introduction of Omnis
Quartz on the original Windows
platform. They offer us great power
and flexibility in manipulating com-
binations of field values, but it took
a while for most old-time OMNIS
programmers to feel comfortable
with the technology.

OMNIS 7 has now arrived with a
new set of more complex (and pow-
erfull) list capabilities. This article
is intended to get you on your way
to using these new features effec-
tively with aminimum of difficulty.

Much of this material is also given
in the manual set that you received
with OMNIS 7, but the informa-
tion is spread across many vol-
umes. This is the nature of manu-
als. The information is gathered
here for your convenience and ex-
panded upon.

List vs. List Field

In this and all discussions on Lists
in OmniScience, it is important to
distinguish between Listsand List-
type window fields. Many people
seem to merge the two concepts in
their minds — and this can lead to
confusion and frustration in day-
to-day OMNIS programming. For
those who haven't had the oppor-
tunity to read “Lists and List
Fields” from OmniScience Volume
I Number 1, here is a brief sum-
mary.

A List is an area in memory used
for manipulating a collection of
combinations of field values. It is

defined (using the procedure com-
mand Define list) by the field names
assigned toit. These can be thought
of as column definitions within the
List for easier visualization. The
user has no direct view of the con-
tents of a List. (The programmer
can, however, both see and ma-
nipulate the contents ofa Liston a
cell-by-cell basisusing aField VValue
window in the Debugger. See the
article titled “Adventures with the
Debugger inthisissue for afurther
explanation of this feature.)

AlineinaListcan be thought of as
being similar to a record in a File.
The field values on a specific line
“belong together” asadistinctcom-
bination of values. This combina-
tion is often an archival or historic
view of the CRB, since the most
common means of filling a List line
with values is by copying the con-
tents of the CRB into that line. You
will also occasionally find me
refering to a line of a List by the
term “record image”.

A List-type window field is used to
display the contents of a List for
the application user and to allow
that user to select a line or lines
from that List. As with any other
window field, a List-type window
field isnotthe Listitself—itisonly
arepresentation of the contents (or
part of the contents) of the List.
The name of the List whose values
are to be displayed is simply one of
the attributes of the List-type win-
dow field.

A Listis not defined by the calcula-
tion supplied in a List-type win-
dow field. This calculation only
determine which fields from an al-
ready-defined List will be dis-
played. I emphasize this because
many of students have asked for
were clarification of the concept.

Each line shown in a List-type win-
dow field is a single string format-
ted todisplay acombination of field
values (a record image). This for-
matting is most often done using
the jst() function and amono-spaced
font is used for the List-type win-
dowfield to columnize the displayed
values when more than one field
(column) is to be shown.

The only operations that can be
performedonalListthroughaList-
type window field are selection op-
erations. All other operations on
Lists, such as setting the current
List, defining the current List, add-
ing or deleting lines, or manipulat-
ing the selected lines must be per-
formed through procedures.

Multiple Selected Lines

The Application Designers’ Hand-
book gives an excellent and suc-
cinct explanation of how to select
lines using the mouse beginningon
page 11-15. For reasons of com-
pleteness with regard to this ar-
ticle, 1 paraphrase some of that
explanation here.

Only one line in a List can be the
current line — that is, #L can only
have one value. This remains true
for OMNIS 7 as it was for Omnis 5.
In Omnis 5, this was the only line
that could be considered to be “se-
lected” — and the current line was
always selected. Neither of these
statements is true in OMNIS 7.

In OMNIS 7, the original selection
of a line as the current line —
either by calculating a value for #L
or by clicking on a line displayed in
a List-type window field — both
sets the current line number and
selects that line. But other opera-
tions on selected lines may cause
the current line (#L) to not be se-
lected. The variable #LSEL is a
Boolean variable that indicates
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whether the current line of the
current List is selected. It's value
can be modified by any number of
selection operations, in addition to
a direct recalculation.

If a List-type window field is given
the Show selected lines attribute,
more than one line of the associ-
ated List can be selected by specific
mouse and keystroke combinations
usingthatfield. Thisattribute more
fully means “...and allow the selec-
tion of multiple lines”, which may
help you to remember its purpose.
In a field so desig-

A discontinuous group of lines can
be selected by command-clicking
on additional lines (control-click-
ing in Windows — the control key
on the Macintosh does nothing
here). You can alsocommand-click-
and-dragtoadd acontinuous group
of lines to the current selection.
The line receiving the command-
click becomes the current line.

Command-clicking a line that is
already selected deselects that line,
but also makes it the current line
(sets #L to that line number). This

Lines that do not match the cur-
rent search specification can be
stripped from the selected set with
the Deselect non-matches (AND)
option. Since this command only
effects currently selected lines, it
can be sped along by also using the
Only test selected lines option. As
with the Select option, scanning of
List lines begins with the line after
the #L except as noted above.

Toensurethatonly linesthat match
the currentsearch specification are
selected, either use both the Select

and Deselect options

nated, we can select

or precede the

multiple lines from
the associated List
in many ways.

Clicking on a line

Search listcommand
with a Deselect list

line(s) command
with the All lines
option.

and then dragging
the mouse up or

OR

AND

XOR

None of the multi-

down will select all
the lines included in
the click-and-drag
operation. The line
that was originally

line processes men-
tioned above effects
the value of #L.. The
currentline remains
current, but its se-

clicked on remains
thecurrentline. The

OR inverted

AND inverted XOR inverted

lection state may
change. The Search

current line is al-
ways distinguished
as the one with the
“marquis” (dotted line) around it.
This feature only appears, how-
ever,when the List-typefield isthe
current field on the window, so it
also indicates that the List-type
field is the current field. There is
no other visual indication of the
value of #L.

Another way of selecting a con-
tinuous range of lines is to first
click on a line (making it the cur-
rent line) and then to shift-click on
another line. All lines from the
currentline to the shift-clicked line
will be selected, whether the shift-
clicked line is above or below the
current line. The line receiving the
firstclick remains the currentline.

Figure 4 Diagrams of Boolean operations involving two subsets of a global set.

is but one of a number of ways in
which the current line may not be
“selected”.

Search and Select

We can also select or deselect mul-
tiple lines by using the Search list
procedure command with some of
itsoptions. The Select matches (OR)
option adds all lines that pass the
current search specification to the
group of selected lines if either it is
accompanied by the From start
option or if there is no current line
(#L=0). If From start is not se-
lected, the process of selecting
matches begins with the line after
the current line.

list command with-
out any options se-
lected, however, will
select a single line and make it
current.

Selected vs. Saved

Once a set of lines in a List has
been selected, we have the option
of “saving” the selection status of
these lines, making a different se-
lection, and performing various op-
erations on the two sets. We speak
of the “current” selection as the
selected set and the previously se-
lected group as the saved set. These
are also the terms used in the pro-
cedure commands that operate on
these sets. If no selection has been
saved, the saved set is empty. If no
selections have been made, or if all
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lines have been deselected, the se-
lected set is empty.

Lines are added to the saved set
using the Save selection for line(s)
command. By default, this applies
only to the current line, but a line
number can be specified (explicitly
or through a calculation) or the All
lines option can be employed. Once
lines have been saved, an alter-
nate selection can be made and
operations can be performed onthe
combination of those two states.

“Saving” does not imply writing
anything to disk. Selecting and
saving of List lines all occurs in
RAM. If, however, a List is stored
in a record, both the saved and
selected states for each of its lines
at the time the Update files com-
mand is executed are also stored.

The Restore selection for line(s) com-
mand copies the saved state of the
specified line or lines into the se-
lected state. Both states are then
the same. This command also has
an All lines option.

There is no simple test we can
employ in the current version of
OMNIS 7 to determine whether a
lineissaved. Thatis, we don’'t have
avariable comparable to#L SEL to
indicate the saved state of the cur-
rent line. If we need to know
whether the current line is in the
saved set, we can detect this in the
following way. Create a Boolean
field in a Memory-only File with
the name LSAVED. The following
procedure will give it a value for
the current line (#L).

Swap sel ected and saved
Cal cul ate LSAVED as #LSEL
Swap sel ected and saved

This test isonly valid at the time it
is made. It does not have the same
power as a system variable would.

The Swap command also allows us
tospecifyalineand hasan All lines
option. This command merely
causes the “selected” and “saved”
states for the specified line(s) to
trade places.

The Save command effects the
saved set only, the Restore com-
mand effects the selected set only,
and the Swap command effects
both. All three — and all the com-
mands we are about to explore in
the next section — effect only the
current List.

Boolean Operations

More complex operations can also
be applied to create various combi-
nations of selected and saved states.
Each of the commands in this sec-
tion effects only the selected state
for the specified line(s). That is, a
new selected setis generated based
on the old selected and saved sets
and the operation performed.

You may find the diagrams in Fig-
ure 4 helpful in the discussion that
follows. Inthese diagrams, the rect-
angle represents the entire set of
records contained in the current
List. The lefthand circle represents
the saved set and the circle on the
right represents the selected set.
The shaded area indicates the new
selected set generated by the com-
mand labeling the rectangle.

The diagrams show the result of
using the All linesoption with these
commands, but for a specific line,
you simply need to determine to
which region the line belongs to see
the resulting selection state that
operation will give it.

The one operation not shown
diagramatically is the Invert selec-
tion for line(s) command. This sim-
ply toggles the selected status of
the specified line(s) between se-

lected and not selected. A diagram
of this would show the right circle
(the previous selected set) as white
andtherestofthe diagram shaded.

The OR and AND operations are
the easiest to explain. A line will be
selected by the OR selected and
saved command if it was either
selected or saved (or both) before
the operation. A line will be se-
lected by the AND selected and
saved command if it was both se-
lected and saved before the opera-
tion. Note the effect of applying the
Invertselectionfor line(s) command
after these two.

The XOR or exclusive OR concept
is a little tougher to get across. A
line will be selected by the XOR
selected and saved command if it
was either selected or saved but not
both before the operation. If a line
is both selected and saved or ifitis
neither selected nor saved, it will
not be selected by the XOR com-
mand. Such a line will be selected
by following the XOR with an In-
vert command.

List Command Options

Many Omnis5 Listcommands have
new options and more power in
OMNIS 7. This is another example
of the evolving nature of OMNIS.

Add line to list and Insert line in
list are now virtually identical ex-
cept for their default states. Add
appends a line to the end of the
current List by default while Insert
inserts a line at the current line by
default. Both commands allow a
line number to be specified.

The more impressive aspect of these
commands is the new facility to
optionally specify a comma-delim-
ited list of values to be carried to
the specified line. The values list
has one restriction — the values

10
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are mapped to the fields of the List
in the order they appear in the
Define list statement. Any value
left blank will generate the appro-
priate type of null value for the
target field type.

The Replace command has a simi-
lar facility. It allows us to replace a
single “cell” or selected “cells” in
the specified line of the current
List by using the value list facility.
In this case, though, if we leave a
value slot empty, the currentvalue
of the corresponding field in the
specified line remains untouched
rather than being given a null or
empty value.

Toreplace a field with a null value,
we simply have to supply the ap-
propriate value (" for strings, O for
numbers, etc.). To replace a Bool-
ean field with a null, use a field
name from a Boolean field that is
known to be null, like one of the
mode flags from a Memory-only
File. Attempting to calculate a Bool-
eanas null by usinganull string (")
will generate a “NO” value because
the Boolean equivalent of a null
string is “NO”.

Redefining Lists

The Define listcommand alsoclears
the current List of all lines and
values. Ingeneral, this makes logi-
cal sense, since there is no guaran-
tee that the old values will fit the
new definition. However, there are
times, especially when using OM-
NIS 7 as a SQL front end, when we
might want to remap the values in
a List to new field names.

This is the purpose of the Redefine
listcommand. It is the responsibil-
ity of the programmer to use ap-
propriate field names in the redefi-
nition. OMNIS 7 simply changes
the names of the columns, not the
data type. For example, if you re-

place a numeric field name with
the name of a string field and then
add or insert more lines, OMNIS
will do its best to convert the string
coming from the CRB to numbers
— but any string that doesn’t look
like a number will be converted to
a zero.

The fields of a List are redefined in
the same order in which they were
originally defined. Ifyou leave some
of the slots in the field name list
blank, OMNIS will just use the
existing name. This allows us to
redefine selected column names.

Popup Lists

We now have some alternate ways
of displaying and using Lists on a
window. Our only choice in Omnis
5was a List-type window field, but
we have two new options.

The first of these is a Popup List
field type. This type of field comes
from the Macintosh platform, but
is available to both Macintosh and
Windows users of OMNIS 7. The
normal use of such a field is to
make a mutually exclusive selec-
tion of a line from the correspond-
ing List. This field type usually
only displays a single column of
values. Traditionally, this type of
field uses the Chicago font on the
Macintosh and should use the Sys-
tem font in Windows.

If the Show selected lines attribute
is turned on, and if multiple lines
have been selected in the corre-
sponding List, the selected lines
are displayed with check marks to
the left of the field values.

This field type has the advantage
of displaying a blank value when
no value has been selected from
the corresponding List. Since the
field is “collapsed” when not being
manipulated by the mouse, this

blank state is very noticeable to
the operator. On the other hand,
this field type has the disadvan-
tage of requiring the use of the
mouse to select a line. Its use may
not be appropriate or desireable
for some data entry environments.

Combo Boxes

From the Windows environment
comes an alternative to the Popup
List field called a Combo Box. The
reason for the name will become
apparent in the next paragraph.
This field type has a similar pur-
pose to that of a Popup List field,
but the implementation is quite
different. Italsocollapsestoasingle
line when not being manipulated
by the operator.

A combo box can be “opened” by
clicking on the arrow button next
to the field display or by tabbing
into the field and typing the space
bar. Tabbing back out of the field
collapses the List again.

This field type has the advantage
of acting like both a List-type win-
dow field and an entry field. It can
be entered by tabbing or clicking,
generating a #BEFORE message.
It can be left by tabbing or clicking,
generating a #AFTER message. It
can be navigated in the same ways
as a List-type window field by us-
ing either the arrow keys or key-
strokes with wildcards as well as
being scrollable by the mouse.

Combo boxes have the disadvan-
tage of displaying the contents of
the first line in the List whether a
line has been selected or not. It is
also not possible to deselect a line
(make #L equal to 0) through key-
strokes — the mouse must be used
to click on the blank line at the
bottom of the List. Again, your use
of this field type depends on your
data entry needs and preferences.

11
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List-based Reports

We can now base reports entirely
on the contents of a List. This mes-
sage is primarily good news with
one minor caveat. The good news is
the very ability to perform this
task and the speed and flexibility
with which OMNIS 7 handles the
job. Simple, fast reports directly
from Lists operating entirely from
RAM can have a number of practi-
cal uses.

The old Omnis 5 restriction of a
maximum of 30,000 lines in a List
has disappeared. OMNIS 7 is only
limited by RAM as to the total
number of record images a Listcan
contain. Listcontents can be sorted
and subtotaled on up to nine levels,
just like CRB-based reports. If the
reporting is done on alocal printer,
absolutely no network traffic is
generated by the List-based report-
ing process!

The only limitation to List-based
reporting is that all the fields for
the report must be contained in the
List. This is because the values are
coming from the List buffer and
the CRB remains static during the
reporting process. It maybeonly in
the original release of the product
or it may be a permanent feature,
but Automatic find fields do not
retrieve records in List-based re-
ports. Fields outside the definition
of the List used for the report will
show their current (static) CRB
values, but there is no way to ma-
nipulate them or relate them to
List values.

There is nothing wrong with OM-
NIS performing in this way — it
actually makes perfect sense for it
to do so. But the uninitiated pro-
grammer may be confused at first
about the Automatic find situa-
tion. Once you are aware of the
rules, the job is straightforward.

To set up a List-based report, a
Report Format must be created. In
the Sort Fields window of the Re-
port Format, click onthe List-based
report check box and supply the
name of the List on which the re-
port is to be based. Make sure that
all the fields used in the report are
included in the definition of that
List when the report is to be run.
Then just use the Print report com-
mand as usual.

For information on using a List as
a sort buffer for complex, CRB-
based reports, see the article titled
“The Omnis Report Generator” in
OmniScience Volume | Number 1,
pp. 26-29.

Storing Lists

In OMNIS 7, we now have the
ability to store Lists in our datafile.
Thereisanew Listfield type avail-
able for defining fields in File For-
mats. There are a variety of uses
we can make of this feature, but we
need to always keep a watchful,
practical eye on our imagination —
some of our ideas may have draw-
backs or cause us some serious
problems down the road.

One possible use for stored Lists is
to store “lookup tables” that have
multiple values. I'm not talking
about lists of customers or part
numbers, those may change fre-
guently and there are better ways
of handling them when you have a
large number of records to deal
with. I am speaking more of lists of
shipping charge rates, tax tables,
and other static background data
that rarely require maintenance
but that are often consulted in day-
to-day operations.

In older versions of OMNIS, we
had to set up and entire array of
fields in a Constants File and work
out a lookup scheme using the fld()

function. While this is still a valid
method — and may be preferred in
some cases — stored Lists seem to
have great potential in this area.

Another possible purpose for List
fields for storing actual data is the
use of multi-valuedfieldsin records.
A simple example of using a List
field in a record is a field in a
Customer File for storing multiple
telephone numbers. In this era of
moderntelecommunications, many
busy people seem to have an un-
ending list of possible telephone
numbers — one or more office,
home, fax, mobile phone, or pager
numbers can apply to any of our
clients. A List field defined to in-
clude country code, area or city
code, telephone number, and type
of telephone could be just the thing
for keeping track of this growing
list of telephone information.

Each List stored in a record con-
tains the List definition, the selec-
tion states of each line, and the
values of the List variables (like
#L) in addition to the field values
contained in the List. This means
that, when anew record is created,
the List must be defined at the
same time that youwould normally
calculate default values for fields.

There are three sources that you
can use for List definition fields for
such a List — fields within the
same File Format as the List field,
fields from a Memory-only File, or
Format Variables. Using the latter
will require that you use the Rede-
fine list command whenever you
need to access the contents of this
field outside the Format where the
records were originally entered, so
you may or may not find this to be
a practical method. Using fields
from a Memory-only File will allow
global access to these field names
throughout the application, but
exported records will have the same

12
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problemsas above ifimportintoan
applicationwhere those field names
don’t exist. Using field names from
within the same File Format will
make those fields available on im-
port as long as those field names
arestill used, butitseems like a lot
of extra baggage to carry around.

Stored Lists in Reports

If we have stored Lists in a File
Format List field, we may very
well want to print the contents of
that field on a record by record
basis in a report. The problem —
there is no List-type field available
in Report Formats. Contents from
a List field in the CRB don't map
directly to any of the field types
available in Report Formats. Since
this List is only part of a record, a
report based on the List isn't ap-
propriate either.

As OMNIS continues to evolve,
such facilities will appear and will
undoubtedly have more flexibility
and power than we can imagine
today. But for now, we need to find
some other means of retrieving
those values in a form the Report
Format can handle.

The problem can be demonstrated
by the telephone number example
I mentioned earlier. It is very con-
venient to store telephone num-
bers in this way, and they can eas-
ily be looked up while sitting at the
computer. But an address book re-
port would have a difficult time
extracting and printing the values.
There are two solutions that I envi-
sion, both having their respective
strong and weak points.

The first solution uses a number of
no-name fields in the Report For-
mat on many different lines. A no-
name field on a Report or Window
Format is a Character field with a
maximum length of 32,000 charac-

ters. Inthisexample, we have many
choices asto how to use thesefields.
We could use one no-name field for
each column in the List on each
report line, or we could use one no-
name field and calculate its value
with the jst() function, or some con-
figuration in between.

The values generated for these
fields would be derived using the
Ist() function. The calculation for
fields on different lines of the
Record Section would reference the
corresponding line in the List. The
Telephone Typevalue, forexample,
from the first line would be derived
by this formula.

| st (TELEPHONES, 1, TYPE)

We would also need an Invisible
no-name field to hold the concat-
enation of all columns for the ap-
propriate List line on each Record
Section line. This field would also
be given the No line if empty at-
tribute. In this way, only List lines
that contain values would gener-
ate report lines.

Another line-suppression method
you might be tempted to try would
be tocalculate the value #LN>=line
number in a No line if empty field
on each line as a cutoff criterion.
First, you must use a numeric field
for this instead of a no-name field
because a zero value is not consid-
ered to be “empty” in a string field.
But there are still two problems.
The first is that this method won’t
skip lines that are blank. The sec-
ond is that there is no assurance
that TELEPHONES is the current
List, so #LN may not have the
“correct” value.

In any event, the drawback to this
method is that is requires that you
decide on the maximum number of
lines you ever expect TELE-
PHONES to contain (is ten

enough?). The report format may
perform a little sluggishly when
forced toevaluate anumber of fields
it won't be using.

The advantage of this method is
that it can be used with either the
Printreportor Print record method
of printing.

In my other technique, we must
print our report using the Print
record command in a Repeat loop.
For each record to be printed, we
will call a subroutine that will load
the values in each line of the List
into a long string field (say, #S1).
The jst() function is used to format
each line image and a return char-
acter, chr(13), is inserted before
each succeeding line after the first.
The procedure would look like this.

Set current |ist TELEPHONES
I f not (#LN)
Quit procedure
End if
Cal cul ate #S1 as ''
Cal culate #L as 1
Repeat
Cal cul ate #S1 as
con(#S1, m d(chr(13), #L<>1, 1),
jst(lst(CNTRY_CODE), -3,
| st (AREA_CODE) , - 4,
| st (PHONE), -10,"' ', 2,
I st (TYPE), 10))
Cal cul ate #L as #L+1
Until #L>#LN

Notice the use of the second pa-
rameter of the mid() function as a
switch to turn off the carriage re-
turn character for the first line.

We would place a field for #S1 on
the report and make it an Extend-
ing field two lines long. It would
then require as many lines for each
record as the corresponding List.

In the next issue, | will discuss
more storage, retrieval, and report-
ing techniques using Lists.
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Adventures with the Debugger

As our applications become more
complex, it becomes increasingly
difficult to keep track of what is
happening in OMNIS (or what
should be happening in OMNIS) in
our heads. We need to understand
in what order our procedure com-
mands are being carried out and
what changes are occurring to the
values of certain fields and other
states of the application as pro-
cessing proceeds. It is also helpful
to be able to halt processing and
look around at these values—even
make changes to them if necessary
—and then resume execution from
the point the procedure

it gives us to navigate through the
application in “Design” mode. We
can option-click on the name of any
field or any Format anywhere in
design mode (even in literal
strings!) and a menu of options
magically pops up. These options
allow us to either peek further into
what OMNIS is doing with our
application or to hop to another
part of the application in Design
mode directly to examine or modify
something there. The option-click
feature reminds me of teleportation
gateways depicted in many science
fiction movies.

which the field belongs and the
field’s datatype. Selecting the data
type line from this menu takes us
immediately to that field’s defini-
tion in the corresponding File For-
mat modification window, allow-
ing us to change the data type or
whatever other task we might need
to perform there.

Here is one way | take advantage
of this feature. For Integer fields
that are to store radio button val-
ues, | putthe translation table (used
by the Lookup table attribute of a
window or report display field) for
the expected values in the field
description in the File Format.
Whenever | need that string, I just

option-click on the name of

paused. These are some of
the many things we can do
with the new OMNIS 7

Debugger features. IF U

If you have ever written I *UL
programs in another lan-
guage that has a debugger,
some of what OMNIS 7 of-
fers will be familiar. I have
seen my favorite features
from many other languages
built into this debugger,
along with many new ones
that are specific to OMNIS.
This aspect of OMNIS 7 is truly a
remarkable piece of programming!

End If
Else

If #UL
End If
End If

If sys{ 53}

£1
[~

The Debugger is probably the most
thoroughly documented feature of
OMNIS 7. Perhaps this is due to
the excitement of finally having
such a feature in OMNIS, or to the
excitement generated by itswealth
of options and tools—but there are
still some things you may have
missed in reading the manual. Here
is another look at the Debugger.

Option-Click Gateway

One of the many impressive fea-
tures of the Debugger is the ability

; #6013 used throughout the application to hold the curren
; and #59 is used to hold the current UL_SEQMO

; please don’t ever clear or overwrite these values (except]
Clear range of fields #51 to #*5
Replace standard File menu {Cul

Remowve menu #Design
Disable menu Tine Menus mej
Disable menu Tine Menus mej

Disable menu line Menus

Check menu line Menus men

Redraw menus
Set main file ~Read Only

Single file

SEQNO
Field US_SEQNO...
Dalue 1

File User file
Modify
Mpdify Pronaduras

File format User file
Sequence Indexed...

thefield, select the data type
option, copy the description
of the field, and paste itinto
the Lookup table. This type

finsa Hasign
Open Dalues List

Break on field change
One time breakpoint
Break on calculation

of technique lends great ef-
ficiency to the mechanics of
programming OMNIS 7 —
thanks to the Debugger!

Rename... Set calculation...
Duplicate... Store min and max
Geipie.. Active field
Disable menu line Menus New file...
+ Main File
Read/Write [EEIVRLL] »

Miamary

Figure 5 Menus available option-clicking on US_SEQNO field

In Figure 5, I show the result of
option-clicking on the name of a
field that is referred to in a com-
ment and then following all the
submenu paths available. Pretty
impressive! The first submenu is
also the basic menu OMNIS would
presentifl option-click on the “User
file” File Format name. So access
to a field in this way is also access
to the File Format to which that
field belongs.

Look at the options the basic field
menu provides! It first confirms
the name of the field and displays
a summary of the current value. It
also shows the name of the File to

Selecting the field menuline
that displays the current
value does nothing and
takes us no further. But se-
lecting thefirstline, the one
that confirms the name of
the field, opens the Field Value
window for that field. A feature of
this line that indicates there is
another window to be seen is the
ellipsis (“...”) character following
the title of the option. Any menu
item that brings up a dialog box
with more information or choices
should end in an ellipsis — includ-
ing in the applications you write.

In the File Format submenu, there
is also a line titled Open Values
List. This opens a window that
displays the current values for all
fields in that File. We will explore
some uses of the Values window in
the next section.
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Option-clicking onFormat names
is also rewarding. A menu similar
to the first submenu shown in Fig-
ure 5 appears. The options are
nearly identical to those in the top
two sections, no matter what type
of Format is selected. The first line
identifies and shows the type of the
selected Format. The next line,
Modify, opens the selected Format
in modification mode on top of any
open windows. The Modify proce-
dures line only applies to Window
Formats in the current version of
OMNIS, and it takes us directly to
the procedures layer of that win-
dow, bypassing the layout view.
Close design is only available if the
selected Format is currently open
in modification mode.

The next line is where the greatest
type-to-type variation occurs. This
line allows us to “operate” the For-
mat. For Window Formats, this
lets us Open that window in user
mode. For Menu Formats, it lets us
Install the menu. It also lets us
Print a Report Format and set a
Search Format as the Current
search. For File Formats, it will
Open Values List as shown.

For all Format types, the second
section of this menu is the same.
We can Rename... the selected For-
mat, Duplicate... it, Delete... it, or
create a New Format of the same
type. These are powerful features
indeed when you consider that we
used to have to go all the way to the
Design window, select the proper
type of Format, select the Format
we want to operate on, and then
perform the operation. Now we can
do this “on the fly”! And to dupli-
cate or delete a File Format, we
used to have to go to the Applica-
tion Utilities area after mounting
the Utilities menu — and that ac-
tion puts away all our windows
and removes any installed menus.
This new functionality is very nice!

There are other places where we
can option-click to gain more ac-
cess to things and | will mention a
few more later in this article. But
be adventurous — try option-click-
ing on things in the design mode
that look interesting and see what
might happen!

Field Values

When we discuss the Current
Record Buffer in classes, my stu-
dents often ask if it is possible to
“see” the CRB. Until OMNIS 7, the
answer has always been “No”. But
the OMNIS Debugger now allows
us to not only see the values in the
CRB, but to manipulate them as
well! This is the purpose of these
“Values” windows.

TheValue window for an individual
field can be expanded and scrolled
to accommodate the largest pos-
sible field values. The Values win-
dow for a File shows each field as a
separate line, but a “Full Value”
window can be opened for that line
by double clicking on it. The Value
window for an individual field and
the Values window and subsidiary
Full Value windows for a File For-
mat can be used to modify the CRB
values for the displayed field(s).

If the field in question is a List
field, the Value window for that
List is truly remarkable. We have
cell-by-cell accesstoeach value held
inthe List. Double clickingonacell
opens a Value window for that cell,
labeled as it would be referenced
by the Ist() function. A List field in
the Values window for a File For-
mat only bears a notation indicat-
ing the number of linesin that List,
but double clicking opens up a Full
Value window that also offers cell-
by-cell access to values.

The current line of the List is
marked by a “C” and each selected

line is marked by an “S”. Option-
clicking on the line number causes
yet another menu to appear. This
menu allows us toselect or deselect
that line or make it the current
line. We can also clear or delete
that line or insert another line be-
fore or after the one we are investi-
gating. It is truly difficult to con-
tain my excitement for some of
these features while writing about
them! It seems that this cell-by-
cell access to values in a List may
have some future implications...

Execute vs. Go

One thing | always wanted in
Omnis 5 was to be able to test
procedures and subroutines in a
Window Format by executing them
from the procedure modification
window. In the past, | had to copy
and paste the procedure to a Menu
Format, since we can do this with
procedures there with the Execute
command. This command is not
available in the Procedures area
for Window Formats.

With the Debugger, we have an
alternative. We can toggle on the
Debugger window overlay for the
window procedures using com-
mand-Y. We can then specify a Go
pointand issue a Gocommand from
the Debug menu or by clicking on
the Go button on the Debugger
menu bar. If we select the first line
in the procedure as our Go point,
the Go command is the equivalent
of the Execute command — but we
can choose to Go from any line in
any procedure.

Selecting a Go pointisassimple as
double clicking on the desired pro-
cedure line in the Debug window.
The Go point is marked by a “G” in
the space to the left of the proce-
dure commands in the Debug win-
dow. This area is known as the
“command margin”. We will be
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dealing more with the command
margin later in this article.

Once the procedure begins execut-
ing, the Go button becomes the
Stop button. We can Stop execu-
tion at any point by clicking the
Stop button or by performing the
keyboard equivalent. In Windows,
the equivalent is pressing the Es-
cape key. On the Macintosh, the
equivalent is the Command-Op-
tion-Delete key combination (which
has awhole different meaningon a
Windows machine!).

Stop pauses execution to allow us
to examine the current state of
field values, etc. If a value did not
change as expected, we can change
it in a Value window at this point.
The procedure line that was next
to be executed automatically be-
comes the current Go point. When
we have finished exploring and cor-
recting values, we can click the Go
button and the procedure will con-
tinue fromwhere it paused —or we
can double-click on some other line
and Go from there!

Breakpoints

Procedures execute so rapidly in
OMNIS 7 that it is nearly impos-
sible to use the Stop button accu-
ratelywhenaprocedureisrunning
in the Go or Execute mode. To halt
the execution of a procedure at a
specific point, we can set a
“breakpoint”. When OMNIS en-
countersabreakpoint, itautomati-
cally pauses the procedure as if we
had clicked the Stop button.

There are different types of
breakpoints and they are setup in
different ways. The two basic cat-
egories are procedure line
breakpointsand value breakpoints.
The simplest of these to explain
arethe procedure line breakpoints,
so let’s start there.

There are three types of procedure
line breakpoints: One-time, Full,
and Permanent. A permanent
breakpoint is established by in-
serting a procedure line that con-
tains the Breakpoint command.
Procedure execution will always
halt when this command is en-
countered. The procedure line af-
ter itbecomesthe current Go point.
This breakpoint will remain in po-
sition until that procedure line is
removed or the command on that
line is changed.

One-time and full breakpoints are
set in the Debug window. To set
these breakpoints, the procedure
line where the break is to occur
must first be selected. Then the
appropriate breakpoint type is se-
lected from the “Breakpoint” menu
of the Debug window. An alterna-
tive method of setting a procedure
line breakpoint is by first option-
clicking on the command margin
next to the desired procedure line
and then selecting the breakpoint
type from the menu that appears
there. The second method is often
more convenient. One-time
breakpoints are denoted by a “b” in
the command margin, while full
breakpoints are denoted by a “B”.

Inoperation, aone-time breakpoint
vanishes once it is triggered. The
procedure pauses before that com-
mand line is executed and that line
becomes the current Go point. Full
breakpoints work in the same way,
but the line remains a breakpoint
after it has been triggered.

Remember, when a line is marked
as a breakpoint in this way, the
procedure pauses before executing
the breakpoint line. The Breakpoint
procedure command must be ex-
ecuted to cause a break to occur.
Think of that command as apply-
ing to the line that follows it if you
need a common reference.

Both the One-time and the Full
breakpoints are cleared by the
Clear breakpoints command from
the Breakpoint menu or when the
application is closed. In the latter
sense, they are both temporary
breakpoints. The Breakpoint com-
mand is not effected by either of
these occurrences.

Value breakpoints pause the pro-
cedure whenever a specified value
changes. Think of this as a sort of
“execute until...” criterion. There
are two types of value breakpoints:
field breakpoints and calculation
breakpoints.

A field breakpoint is assigned to a
specific field. It causes any proce-
dure to halt when the value of the
field changes. This type of
breakpoint is set using the Break
on field change selection from the
popup menu accessed by option-
clickingon thatfield’s name. It can
alsobe setfrom the “F” menu avail-
able in that field’s value window.

Field breakpoints can be set as
one-time breakpoints by toggling
on the One time breakpoint option
from either the field option-click
menu or “F” menu.

A calculation breakpoint is also
assigned to a field, but it doesn’t
have to refer to that field within its
expression. Itissetusing the Break
on calculation option from the op-
tion-click or “F” menu. The calcula-
tion that will cause the break is set
using the Set calculation... option.

This type of breakpoint halts pro-
cessing whenever the calculation
becomes true. This is an important
point. If the calculation is already
true, the break can’toccur until the
calculation first becomes false and
then true. Becoming false sets the
snare — becoming true triggers
the trap.
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Both field and calculation
breakpoints are all cleared by se-
lecting the Clear field breakpoints
from the Breakpoint menu. Indi-
vidual field or calculation
breakpoints can be cleared by tog-
gling off the Break on field change
or Break on calculation selection.
All are cleared when the applica-
tion is closed.

The current field and calculation
breakpoints can be viewed in the
Values List windows of their re-
spective File Formats. Field
breakpoints are denoted by a “B”
next to the field name. One time
breakpoints are denoted by a “b”.
Fields that are the guardians of
calculation breakpointsare marked
with a “C”.

When a procedure pauses because
of abreakpoint (or, for that matter,
because of an error), a message is
sent to the “Status line” on the
Debugger window overlay. One
time and Full breakpoints send a

message that simply says
“Breakpoint”. The message for the
Breakpoint command is

“Breakpointcommand”, butwe can
append our own message to that
which shows up in curly brackets.
Our custom message, like any
string parameter in OMNIS, can
include square bracket notation,
so we can also send values to the
status line using this feature of the
Breakpoint command.

A break that was triggered by a
change in the value of a field is
accompanied by a message that
states “Break on field change” and
gives the name of the field in pa-
rentheses. The name is important
because we may have a number of
fields set to trigger breaks. If more
than one field triggers a break at
the same time, only one will be
reported in this message. A break
triggered by a calculation

breakpoint sends the message
“Break on calculation” followed by
the name of the field set to tend
that calculation in parentheses.

Ifanerroroccurs during the execu-
tion of a procedure in single user
mode, the Debugger window will
appear as though a breakpoint had
been encountered. The Go point
will be the procedure line that
OMNIS had a problem with, and
the status line will contain a mes-
sage briefly describing the error.

Tracing

Viewing the contents of the CRB at
a pause point during procedure
processing is only one aspect of
debugging. Another equally impor-
tant aspect is tracing a procedure
to see what lines were actually
processed. We can learn a lot about
the operation of OMNIS — in both
standard procedure processing and
event management — from this
versatile feature.

To trace a procedure, we have a
number of options. From the
Debugger window, we can either
select Trace from the Debug menu
or we can alter the Go button and
turn it into a Trace button. This
button can actually take on four
faces: Go, Step, Step over,and Trace.
If we option-click on the button, it
will cycle through these faces in
this order. If we shift-option-click,
the button cycles through its faces
in reverse order. (Often in the
OMNIS design mode, holding down
the Shift key while performing an
operation means “do the opposite”.)
Therefore, if the Go face is cur-
rently showing, we can go directly
to Trace by shift-option-clicking the
Go button.

Trace executes a procedure from
the Go point, but it also shows us
exactly which procedure line is be-

ing processed as the procedure is
being executed. Each line is high-
lighted as OMNIS processes it. We
can watch OMNIS skip over condi-
tional blocks when the condition is
not met, cycle through loops until
they are exited, jump to subrou-
tines, and even execute control pro-
cedures. Ifyou have alarge enough
monitor on your computer, you can
move the Debugger window off to
the side and still see it trace as you
operate on another window! Which-
ever procedure is currently being
executed shows in that window —
even if the procedure is in a differ-
ent Format!

Tracing a procedure slow execu-
tion time somewhat because of all
the screen redrawing that must go
on, but this is good if you want to
follow along. If your machine is
fast enough, however, it still may
be difficult to follow all the details
— and it will certainly be difficult
to remember them. OMNIS does
have a facility for remembering
each line that was executed so that
you can follow along at your own
pace. This facility is called the
“Trace Log”.

The Trace Log

As OMNIS traces a procedure, it
sends information about each line
itexecutestoanareain RAMcalled
the Trace Log. The basic informa-
tion sent is the Format name and
procedure number of the current
procedure and the exact wording of
the line being executed.

The Trace Log “remembers” all
executed lines up to a maximum
limit. By default, the maximum
number of lines in the Trace Log is
200, but you can increase or de-
crease that number as you need.
Just remember that the more lines
you accumulate, the more memory
isrequired. If the limitis exceeded,
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lines will be lost off the top of the
Trace Log.

We gain access to the Trace Log by
selecting the Open Trace Log op-
tion from either the Options menu
on the Debugger window overlay
or the Debugger Options submenu
of the Design menu. We can browse
through these lines to examine in
detail what has transpired during
execution and we can use the infor-
mation provided to navigate
through the application to make
corrections as necessary.

As in every other area in Design
mode, we can option-click on field
and Format names shown in the
text of the Log. This allows us to
correct values on the fly as we test
our application. We can alsodouble
click on any line shown in the Log
and make that the current line in
the Debugger window. This allows
us to go directly to any executed
procedure command and change it
if it needs correcting.

If we need to archive a copy of the
Log, we are provided with a Print
button that will send the Log to the
current report destination. If we
want to start with a fresh slate, we
also have a Clear button.

Breakpoints also apply to Trace
mode as they do to Go mode. The
procedure pauses and allows us to
look around. The Trace Logisavail-
able at a break, and you will notice
that the same messages that are
sent to the Status line for
breakpoints and errors are sent to
the Trace Log.

We can also send special informa-
tion and messages tothe Trace Log
atany time during the execution of
aprocedure. There are a number of
procedure commands thatallow us
todothis. The mostgenericofthese
is the Send to trace log command.

Thisallows usto programmatically
send a string to the Trace Log that
can be up to 255 characters long
and contain square bracket nota-
tion. The square bracket expres-
sions can be anything, but we are
most likely to specify field names
(to show their current value at this
stage of execution) or sys() func-
tions (to show the current state of
the application). We can format
this nicely with the rest of the string
for easy readability.

There are also a number of Field
menu command options that send
information to the Trace Log. One
of these options is Send value to
trace log. We specify one or a num-
ber of field names and the current
value of each is sent to the Trace
Log. A separate line is added for
each field, though, so we need to
either be careful about overusing
this feature or give the Trace Log a
greater maximum number of lines.

The option-click field menu gives
us an option to Store minimum
and maximum for that field. The
current minimum and maximum
value that field has taken on since
the option was set are shown at the
bottom of that menu, but we can
also sned either the minimum or
the maximum or both values to the
Trace Log at any time within an
executing procedure by using the
respective Field menu command
optionsthat performthese services.

Another greatthing about the Trace
Log is that we can send messages
or values to it without being in
Trace mode. Any time we execute
any of the above commands, the
specified information is sent to the
Trace Log. In this way, we can
create a“messagesandvalues only”
trace of our procedure, which oper-
ates faster and requires less
memory. If all we need is a view of
how values change, this is ideal!

We can also perform partial traces
using the Trace on and Trace off
procedure commands. Often we
won't need to see a trace of every
last command that OMNIS ex-
ecutes. We may only have a small
trouble spot that concerns us, but a
long procedure that must set things
up. In these cases, we would insert
the Trace on command just before
the lines of interest and the Trace
off immediately after them.

You can do this many times within
one execution cycle —but if you do,
be sure to send appropriate mes-
sages indicating what part of the
procedureiscurrently beingtraced.
If you don’t, you can still find your
way around, because the Trace on
and Trace off are both sent to the
Trace Log.

Active Fields

Ifwe are interested in the values of
anumber of fields while debugging
some part of our application, it can
become cumbersome to be con-
stantly option-clicking on lots of
field names to open their Value
windows. The people at Blyth Soft-
ware recognized this and gave us
some other options. One of these is
the ability to declare a number of
fields are “Active Fields”.

They also gave us a number of
ways to make this declaration. The
most straightforward is to toggle
on the Active Field option in the
field option-click menu or the “F”
menu in the field’s Value window.
We can also issue the Field menu
command option to Add to active
fields list one or a number of fields.
In addition, any field that has been
set to Store minimum and maxi-
mum or any field with a field or
calculation breakpoint currently
set is already considered to be an
Active Field, since we have shown
that special interest in them.
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So what does this buy us? Well, at
any break, we can select the Open
Active Fields List option from the
Options menu in the Debugger
window overlay or from the
Debugger Options submenu of the
Design menu. Thiswill open awin-
dow that displays the current val-
ues of each of these fields. It's like
the Values window for a File For-
mat, but it shows the collection of
fieldsof currentinteresttous rather
than simply all those from a spe-
cific File. What convenience!

Fields can also be removed from
this list by issuing the command
that “undoes” the command that
added that field. These, again, are
all options of the Field menu com-
mand. We can issue Do not store
min & max, Clear break on field
change, Clear break on calculation,
and Remove from active fields list.

Valuewindows for individual fields
and Values windows for specific
File Formats can also be opened
programmatically with options
from the Field menu command.
These options are Open value win-
dow for individual fields and Open
values list for Files. Both of these
optionsacceptsalistof field names.
For the first option, a Value win-
dow is opened for each field listed.
for the other option, a Values win-
dow isopened for the Files towhich
each field belongs. It is only neces-
sary to specify one field per File —
only one window will be opened per
File in any event.

When issuing commands that can
open multiple windows, bear in
mind that there is a limit to the
number of open windows. The cur-
rent limitis 24 in Windows 3.0 and
36 on the Macintosh.

The Active Fields List can also be
opened programmatically, but to
do so , you must call the Open

Active Fields List procedure from
the Options menu. The Trace Log
can be opened in a similar way.

Stepping

The Step option from the Debug
menu works like a Trace with a
breakpoint set on each line. The
Step face can also be given to the
Go button by option-clicking. It ex-
ecutes only the next line (the one
set as the Go point) and sends that
line to the Trace Log along with
any messages that OMNIS may
interject. If another procedure is
called as a subroutine — even if it
is in a different Format — it is
shown as the current procedure in
the Debugger window.

Another form of the Step command
is Step over. This option works the
same as Step with one important
difference: If Step over encounters
a Call procedure command, it
doesn’'t jump to that procedure.
Instead, it allows the entire sub-
routine (and any of its subroutines)
to execute until control is passed
back to the current procedure. Ex-
ecuting the Step over command on
a Call procedure line is the same
thing as saying “perform the sub-
routine specified”.

Procedure Stack

When a breakpoint or an error is
encountered during the execution
of a procedure called as a subrou-
tine, we can trace the return path
by examining the “Procedure
Stack”. Thisisalistofall the called
procedures that lead back to the
originally executed procedure. The
Stack menu on the Debugger win-
dow overlay allows us to examine
and manipulate the Procedure
Stack. The bottom section of this
menu shows the currently pending
procedures — the one where the
break occurred is the one on the

top, the one that called it is just
beneath that, etc.

Selecting one of the calling proce-
dures in the stack will display itin
the Debugger window. If you hold
down the Shift key while making
thisselection, anew Debugger win-
dow will appear on top of the cur-
rentoneifthe selected procedureis
in a different Format than the cur-
rent one. You will notice the letter
“R” marking the command imme-
diately following the Call proce-
dure command. This marks the
“Return” point. When the called
procedure iscompleted, processing
returns to this command and ex-
ecution resumes.

The Clear procedure stack option is
used to ignore the lower levels of
the procedure stack and clear all
the return pointers. Use this with
caution, since any states set in re-
versible blocks in any of the calling
procedures will also be forgotten.

Debugger Options

The Debugger can be configured to
suit your personal style and that
configuration can be saved with
the application. There are a num-
ber of options in the Options menu
you can toggle.

Disable Debugger At Errors allows
the “normal” action to occur when
an error is encountered instead of
popping up the Debugger window.
Disable Debugger Procedure Com-
mands allows you to leave your
debugging commands intact, but
have them ignored. Disable Stop
Key And Button eliminates the Stop
facility, butstill allows breakpoints
to pause a procedure. This option
will speed execution of procedures
in design mode since OMNIS
doesn’t have to monitor events to
see if the key or the button have

been used. - ntinued on page 33
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eval() Functions

Two of the more fascinating new
functionsin OMNIS 7 are the eval()
and evalf() functions. They are of-
fered to us to provide both extra
flexibility and, with an in-depth
knowledge of their use, increased
programming power. I am thor-
oughly impressed by this set of
functions and have also found them
to be extremely useful in exploring
the inner workings of OMNIS 7. |
hope to make you as enthusiastic
as | am about their potential!

Strings as Calculations

The basic purpose of both of these
functions is to convert a string to
an expression and to evaluate that
expression. (For a further discus-
sion of how OMNIS treats strings
and expressions, refer to the ar-
ticle Strings and Expressions in
OmniScience Volume | Number 2,
pages 18-21.) The differences be-
tween the two are as follows:

The basic evaluation function is
eval(). It takes a single parameter,
which can be either an explicit
stringor astring expression (afield
name or something more complex).
If the parameter is other than an
explicit string, the expression is
first evaluated to a string value.
The string value of the parameter
is then interpreted as an expres-
sion and, assuming that the ex-
pression is valid, the result of that
expression is returned. The data
type of the returned value is that
whichwould normally be expected,
e.g., if the original string were
‘dat(#D+5)', the eval() function
would return a date value.

The evalf() function is even more
powerful, but is also more restric-
tive. Itonly accepts a field name as
a parameter. That field must be of

astring type (character or national)
to not generate an error. Here's
why: When the evalf() function has
converted the string value held in
that field, it replaces the original
string value with the tokenized
version of the converted expres-
sion. This is done to enhance ex-
ecution speed if the same string
field value needs to be evaluated
again (in a Repeat loop, perhaps).
An indicator is also included in the
replaced string so that OMNIS will
know whether the field contains
tokens or needs to be reconverted.

Testing for Validity

Since an invalid expression will
halt processing with a devastating
error, it is good practice to trap for
invalid expressions in a procedure
before using eval() or evalf(). The
Testforvalid calculationcommand
is provided for this purpose. If an
expression is not valid, this com-
mand simply sets the Flag to “false”
instead of generating an error. We
can then abort the process before
our users are faced with their win-
dowsdisappearingor the Debugger
window coming to the top. Here is
how we would use this command.

Test for valid cal culation
{eval f(field)}
If flag fal se
; perhaps an OK nessage here
;or a breakpoint if debugging
Quit procedure
End if

The command can also be used
with the eval() function. It can, in
fact, be used with any expression,
but it is most useful for checking
these functions as shown above.

Now let’'s examine some of the uses
we can make of this technology.

User-defined Calcs

Suppose that we are creating an
application for a business that re-
quires the ability for a manage-
ment person to redefine the aging
calculation or some other complex
expression. We could include a
string field in a System Constants
File to hold the latest version of
that expression and use one of the
eval() functions with that string
whenever the calculation needed
to be carried out.

OMNIS has not yet evolved to the
point where we also have an “In-
terpret” function that can turn the
tokenized version of an expression
(generated by the evalf() function)
back into a recognizeable string.
Since thisis the case, and since the
object of the exercise is to allow the
expression to be viewed and
changed if necessary, we should
store the string in this example as
entered by the operator and not
use evalf().

It is not a fault of OMNIS that an
inverse function of evalf() is not yet
available tous. In Omnis 3 Pluswe
first encountered the fld() function
and it didn't have an inverse coun-
terpart. In version 3.3, we were
given the Use fld() of name option
to the Calculate command. The
folks at Blyth can only give us so
much at once — and this is really
great stuff!

On the data entry window where
we allow the operator to insert and
edit this string value, a field proce-
dure can check for a valid expres-
sion as the cursor leaves the field.
In thisway, we can give immediate
feedback to the operator on whether
the expression is syntactically cor-
rect. We can’t give them the same
advice that OMNIS 7 gives us with
regard to where the syntax error
occurred or what the syntax error
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entailed (because the eval() func-
tions don't give us such a return
value), but we can at least make
sure that the string we are about to
store is a valid expression. This,
too, is still evolving, but we can
take advantage of what we have
right now!

Since the string can be changed by
the operator from time to time, it
would be a good idea to store the
current value of the calculation
string with the transaction record
that uses it. In this way, the data
will retain consistency over time.

Another point to consider in this
scenario is that the field names
used in the calculation string could
change, rendering the string in-
valid. As we will see later in this
article, if the evalf() version of the
expression were stored, the expres-
sion would be independent of the
name assigned to any field and
would remain correctaslongasthe
field number (in File Format field
number order) required by the ex-
pression did not change. Perhaps
this would lead us to store both
versions of the expression?

Redrawing Lists

On page 11-22 of the Application
Designers’ Handbook, an excellent
example of redefining column or-
der in a List display is given. To
expand that explanation a bit, we
could give the operator a means of
selecting the order of the columns
to be displayed in a List-type win-
dow field, generate a string for a
valid jst() function setting the
proper column widths for those
fields, and use eithereval() or evalf()
of that string as the calculation for
the List-type display field.

Having done that, we could also
redo the column headings for that
List-type field. We would have cre-

ated a string field in a Memory-
only Filenamed COLUMN_HEAD
for holding a jst() function string
for the headings that correspond to
the fields above.

Ano-namedisplay field in the same
font as the List-type window field,
and given the calculation of
eval(COLUMN_HEAD), would
serve as a user-modifiable heading
for the List-type field.

Since the column headings are ex-
plicit strings, the construction of
the value for COLUMN_HEAD is
a little more elaborate than that
for the List display calculation
string. We have to include single
guotes around each column name.

To do this, we must use the con()
function and chr(39) (the single
guote character). Following the
example in the manual, the head-
ing string value would be gener-
ated as follows.

Cal cul at e COLUMN_HEAD as
con('jst(',chr(39)," ' Nane',
chr(39),',23,',chr(39)," Town',
chr(39),',8)")

Boththe List-typedisplay field with
its new column order and the no-
name string field used as the head-
ing must be redrawn after these
calculations are performed.

Redefining Reports

In a similar manner, we can rede-
fine the columns of a columnar
report based on user input. One
field can be used to hold a string
that defines the order and width of
columns, another to hold the corre-
sponding headings for those col-
umns along with the same widths.
The only requirements of the fields
in the report body are that they be
assigned the same monospaced font
and size.

If the report requires a Totals Sec-
tion, a field for formatting a no-
name field in that section to prop-
erly aligntotalled value under their
corresponding columns can be ar-
ranged. It just takes a little more
work, since not all columns will
have totals. Inthat case, the widths
of columns not bearing totals and
the justification of those that do
must be taken into account.

Ad Hoc Searches

We can even allow the operator to
specify search criteria in a string
field. This string can then be used
in the eval() or evalf() function in a
Setsearch as calculation command
or inacalculated criterion lineina
Search Format. Of course, this pre-
supposes that the operator under-
stands the search criteria being
specified — and the proper syntax
for OMNIS 7 expressions.

A calculated search cannot be opti-
mized (forced along a specific in-
dex) in the current version of OM-
NIS 7, so this may not be a method
you wantto use in selectingasmall
subset of records from a very large
File. On the other hand, this is the
appropriate type of search to em-
ploy when searching a List. Either
way, we have another useful tech-
nique to add to our OMNIS tool Kit.

Tokens

Since the evalf() function replaces
the original expression stored in a
string field with the actual tokens
that represent the field names,
operators and functions in that ex-
pression, | took the liberty of doing
a little “reverse engineering” to
further explore how OMNIS works.
Specifically, 1 wanted to see how
OMNIS tokenizes the components
of an expression to be able to make
better decisionsin the future about
streamlining the expressionsinmy
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applications (see Streamlining Al-
gorithms in OmniScience Vol | No
2, pp 22-27).

To do this, | created a little proce-
dure that calculates #S1 as an ex-
pression string, calculates #S2 as
evalf(#S1), displays both #S1 (now
tokenized) and #S2 in an OK mes-
sage, and then displays the ASCII
value of each character in #S1 (the
tokens placed there by evalf()) since
many of those are not printable
characters. Here is that procedure.

Cal cul ate #S1 as expression string
OK nessage {[#S1]}
Cal cul ate #S2 as eval f (#S1)
OK nessage {#S1=[ #S1]//#S2=[#S2]}
Cal culate #1 as 1
Repeat
K nessage
{asc(#S1, [#1])=[asc(#S1, #1)]}
Cal cul ate #1 as #1+1
Until #1>l en(#S1)

By changing the expression string
calculated for #51 and then execut-
ing the procedure with command-
E, I was quickly able to compile the
table in Figure 6 and determine
many other things about expres-
sions in OMNIS.

First, every expression restored by
evalf() begins with an ASCII char-
acter 1. This indicates that the
string contains tokens and only
needs to be evaluated if processed
again by evalf() — no conversion
required!

Functions are treated like special
types of open parentheses —aclos-
ing parenthesis (ASCII 6) is used
to denote the end of the parameter
list for each one. | was also grati-
fied to note that a unary minus (for
negation) has a separate token
(ASCII 25) from the minus used for
subtraction (ASCII 2), since | have

been telling students for years that
it is a separate operator and takes
precedence over the multiplication
and division operators in Omnis 5
and 7.

Numerals in numeric (or string)
values take on their standard
ASClII values as does a period used
asadecimal point. Charactersused
to represent explicit string values
(those that follow the ASCI1 39, the
single quote character) also are
stored and interpreted by their
standard ASCII values. The hy-
phen (ASCII 45) and the slash
(ASCII 47) only seem to appear in
this context.

All fields are represented by two
bytes (characters). The first indi-
cates the File that the field belongs
to and the second indicates the
field number within the File (re-
member that we are allowed 255

Operator  Token Operator  Token Operator  Token Operator  Token
or Functn (ASCII) or Functn (ASCII) or Functn (ASCII) or Functn (ASCII)
+ 1 int( 23 - (literal) 45 atan2( 67

- (subtractn) 2 mid( 24 . (decimal) 46 mod( 68

* 3 - (negation) 25 / (literal) a7 pick( 69

/ 4 upp( 26 0 48 min( 70

( 5 dtd( 27 1 49 max( 71

) 6 dtm( 28 2 50 low( 72

> 7 dty( 29 3 51 dtey( 73

< 8 pwr( 30 4 52 fact( 74
<> 9 sqgr( 31 5 53 nam( 75

= 10 cmp( 32 6 54 cap( 76
>= 11 fld( 33 7 55 ann( 77
<= 12 dim( 34 8 56 anna( 78

& 13 tim( 35 9 57 totc( 79

| 14 dtw( 36 exp( 58 lookup( 80
not( 15 rnd( 37 In( 59 server( 81
abs( 16 jst( 38 log( 60 eval( 82
len( 17 ' (Qquote) 39 sin( 61 evalf( 83
pos( 18 Ist( 40 cos( 62

, (delimiter) 19 tot( 41 tan( 63 Fields referenced by
dat( 20 sys( 42 asin( 64 File number (129+)
con( 21 chr( 43 acos( 65 and field number
chk( 22 asc( 44 atan( 66

Figure 6 This is a list of the tokens used by OMNIS 7 to represent the various operators, functions, delimiters, and literals in expressions.
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fields per File Format). The first
File created in or copied to the
applicationisnumber 129, the next
is number 130, etc. When you con-
sider that there is a “low byte” (0-
127) and a “high byte” (128-255)
partofabyte, number 129 isequiva-
lent to number 1 on the high byte
side. We are allowed up to 99 File
Formats within an application, so
the range of File Format numbers
is 129 to 227.

File Format number 228 indicates
the system fields (hash variables).
The field numbers of these fields
are shown in Figure 7. Notice that
there are some large gaps in the
field numbers in this list. OMNIS
still has plenty of room to grow
within its current configuration!

Format variables are considered
by OMNIS to be in File humber
254. Local variables (including Pa-
rameters) are in File number 255.
The field number within those
pseudo-Files is the order in which
they were added to the list — the
order in which they appear in the
Field Names window.

Possibilities

Knowing these tokens opens the
door to a number of other possibili-
ties. The mind boggles at the po-
tential! Here are a few o fthe ideas
I have come up with so far.

Sometimes one freedom OMNIS
givesus limitsour freedom inother
areas. Forexample, we are allowed
15 characters for field names and
255 characters in expressions. The
longer our field names, the fewer of
them we can use.

The evalf() function gives us an
opportunity toshorten long expres-
sions (or pack more into them) once
we understand tokens. Fields that
have 15 character names can be
packed into two characters! Func-
tionsthat require from four toseven
characterstoexpresslonghandonly
require one! We don’'t gain any-
thing on operators, parentheses,
or literals, but we don’t lose any-
thing either! If OMNIS can evalu-
ate a tokenized string of up to 255
characters, we can do a lot more in
expressions that first supposed!!

We can learn to minimize OMNIS
evaluation time for an expression
by checking the number of tokens
needed to express different forms
of it. In understanding tokens and
the evaluation hierarchy of opera-
tors, we can quickly learn to mini-
mize our use of excess parentheses
and other common errors.

We can combine the use of evalf()
with some other powerful functions.
I envision the possibility of need-
ing different expressions for per-
forming a calculation under differ-
ent circumstances. Suppose that
we wanted to calculate an aging
value slightly differently for 30, 60
and 90 day accounts. We have three
fields named CALC30, CALC60
and CALC90in our Constants File
that contain tokenized aging ex-
pressions. If we have a field named
TERM to hold the 30, 60, or 90, we
canderiveourvaluefromthe proper
expression using this one line.

Cal cul ate VALUE as
eval f (fl1d(' CALC , TERV))

Are we having fun yet?!

1-60 1... STAB 76 T
numerics 60 OK 77 F
P 61 CANCEL 78 L
R 62 CLOSE 79 LM
D 63 WCLICK 80 LN
S1 64 EDATA 81 EM
S2 65 TOTOP 82 ER
S3 66 TOTOP1 83 EF
S4 67 TOTOP2 84 EN
S5 68 SENT 85 FD
BEFORE 69 ENTER 86 FT
BEFORE1 70 RETURN 87 MU
BEFORE2 71 SHIFT 88 UL
AFTER 72 COMMAND 89 PI
CLICK 73 CTRL 90 FDP
DCLICK 74 OPTION 91 RAD
TAB 75 ALT 92 RATE
MODIFIED 93 CLIST

100 CT 118
101 TOP 119
102 LSEL 120
103 FDT 121
104 EFLD 122
105 SUBFLD 123
106 ERRCODE 124
107 ERRTEXT 125
108 L1 231
109 L2 232
110 L3 233
111 L4 234
112 L5 235
113 L6 236
114 L7 237
115 L8 238
116 77? 240
117

Figure 7 This is a list of the field numbers of the hash (#) variables within their File (File number 228).
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jst() Techniques

The jst() function gives us incred-
ible control over the form and con-
tent of calculated, displayed, and
printed valuesin OMNIS. The Pro-
grammers’ Reference manual gives
a thorough accounting of the re-
served characters used with this
function and some examples. This
article is intended to expand upon
these and consider more complex
possibilities. First, abriefoverview.

Justification

As the name implies, the original
purpose of this function, when it
was introduced in Omnis Quartz,
was to justify string values to the
right or left on a field of character
positions. The remaining positions
were then filled with either trail-
ing or leading spaces. The function
required two parameters: the string
to be justified and the number of
characters on which that string
was to be imposed. If the number
was positive, left justification was
used — a negative number forced
right justification.

The jst() function will actually ac-
cept any data type for its first pa-
rameter, butitwill treatthatvalue
as a string unless otherwise di-
rected. The original function had
no such option.

String Formatting

As OMNIS has evolved, more func-
tionality has been given to jst() —
so much so that it could better be
called the “formatting” function
than the ”justification” function
today. A few of its options are still
useful for formatting strings, but
there are many other options now
that give usimpressive control over
numbers, dates and times. These
tools can save you time and effort.

Composite Indexes

The jst() function lets us extend the
functionality of OMNIS. For ex-
ample, OMNIS 7 does notcurrently
have a facility for creating compos-
ite string indexes or case-insensi-
tive indexes. With a little extra
overhead in our datafile (because
of theextrastorage space required),
we can generate such indexes

Suppose that we would like to cre-
ate a composite Last Name/First
Name index in a Customer File.
We would need to create an addi-
tional field in the File Format for
storing thisvalue and index it. The
length of this string field should be
the sum of the Last Name and
First Name maximum lengths.

A composite index of this nature
does not simply store the concat-
enation of the field values for each
record. Instead, the Last Name
value must be padded out to its
maximum length before concat-
enating the First Name value. The
effect is that of columnarizing the
two field values represented. Forc-
ing both values to upper case re-
moves case sensitivity — and it
doesn't effect the display of the
original field values because this
field is used strictly in the back-
ground with Find, Next, etc.

If the maximum lengths of these
fields are 18 and 15 characters re-
spectively, the calculation for gen-
erating our composite field value is
as follows.

Cal cul ate LAST_FI RST as
j st (LAST, ' 18U , FIRST, ' 15U )

The jst() function pads each value
with trailing spaces as necessary
to the specified width.

We would generate the value to be
stored in this field after the Enter
data cycle and before the Update
filesin both our Insertand our Edit
commands. We would have to get
fancier with our Find procedure to
use the index, but this is manage-
able using Enter data instead of
Prompted find.

Date/Time Formatting

Just as OMNIS 7 itself allows us
various date “styles” for File For-
mat date fields, we can offer a simi-
lar feature in our finished applica-
tions. Suppose we want to allow
our users the flexibility of deter-
mining the format to be used in
reports for heading dates, dates of
transactions, etc. We can include
fields for these date format strings
in either a System Constants or a
User Preferences File and make
available awindow for the opreator
to modify these values. All they
need to know are the date code
values — and the “Field names”
window does a great job of present-
ing those.

In our reports, we can then format
the date using the jst() function
with the appropriate field name as
the formatting parameter. For ex-
ample, if we use a field named
HEADING_FORMAT and the op-
erator had placed the string'D:w, n
d, y' in that field, we could format
the currentdate in the report head-
ing using the expression

j st (#D, HEADI NG_FORMAT)

and the date would be in the form
“Monday, January 6th, 1992” in
the printed report.

Excel Exports

Acommonly used spreadsheet pro-
gram in both the Macintosh and
the Windows environments is Mi-
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crosoft Excel. This product can suc-
cessfully import data in the tab-
delimited, SYLK, and Lotus WKS
formats, but sometimes the reports
we would like to send to Excel re-
quire fancier formatting. For ex-
ample, reports exported in the
above formats don’tinclude Subto-
tal Heading, Subtotal, or Totals
Section values — they just send
Record Sections.

We can use the jst() function to
insert tabs (chr(9)) between field
values for columnarization and
print the report to a file on disk, to
the clipboard, or to Publish on the
Macintosh. We can do this in any
section of a report, making sure
our subtotals and totals are in the
proper column.

We can also use this function to
convert dates to the proper format
for Excel. That program expects to
see dates in a similar format to the
one that OMNIS uses, but the
month abbreviations are capital-
ized instead of all upper case. To
format dates for proper importinto
Excel, use the following expres-
sion. For European date formats,
simply transpose the month and
day parts.

jst(date value ,'DC:.mD Y')

List Columns

This is one of the most common
uses of the jst() function. The func-
tion provides a means of
columnarizing multi-valued strings
for display in a List-type window
field. More rarely, it can be used for
the same purpose with Popup Lists
and Combo boxes. For most field
types, the alignment we get is per-
fect — but some date formats re-
quire a little more attention.

European dates always line up
nicely in Lists and reports by sim-

ply right justifying the field value.
But when generating dates in the
American format, with the month
abbreviation before the day num-
ber, date values treated in the sim-
plest way don't line up nicely in
columns in List-type window fields
or in reports. If the date value is
left justified, the years don't align
— and if the date value is right
justified, the month abbreviations
areoutofalignment. A Listdisplay
or a report can look much neater if
these columns both line up and if
the day number is right justified.

All we need to do is split the date
into three columns — one for each
of the parts of the date value. jst()
is very handy for this, since it im-
plies concatenation and has those
wonderful reserved characters for
date formatting. The expression
we would use looks like this.

jst(DATE,' D:mi, DATE,' -3D: D,
DATE, ' -3D: Y')

Note that we didn’t have to specify
the number of characters for the
month abbreviation, since italways
has exactly three characters. We
specified three characters for the
day part and right justified the
column, which leaves at least one
space between the month abbre-
viation and the day number.

The same reasoning applies to the
year number. In each case, we had
to indicate that we wanted to use
the field value as a date by using
the letter “D”. The date formatting
reserved characters would not op-
erate correctly without applying
this“type” reserved character first.

If these columns are to be followed
by a left justified column, a “gut-
ter” should be included between
the two groups. This is done by
including two more parameters to
the jst() list. These are one or more

explicit space characters (spaces
between single quotes) and a null
string (two single quotes with noth-
ing between them) indicating no
special formatting. The null string
is necessary since the jst() function
does not allow two adjacent delim-
iting commas.

COBOL-style Reports

A question that comes up often in
classes when we discuss exporting
data to other applications is how to
generate fixed-length, space-pad-
ded output strings so that data can
be passed to applications (often CO-
BOL-based) that can only import
in that format. The solution again
involves the jst() function.

The Report Format for this report-
ing style will have only the Record
and End of Report Sections. It will
also have a single no-name field or
a single text block using square
bracket notation. The expression
used in either case will be a jst()
statementthat properly columnizes
the fields to be exported.

The Report Format can be left as a
standard report, that is, we don’t
need to specify an export format.
Simply printing the report to a file
on disk performs the proper ex-
port. Some of the export formats
would be completely inappropri-
ate, while others would introduce
unwanted double quote characters
that we would have to strip out.

String values should be left justi-
fied and numbers should be right
justified and assigned the appro-
priate number of decimal places.
Dates and times are generally
stored as strings in databases that
require this type of import, but you
should check on specific format-
ting requirements for the target
database. jst() can handle any spe-
cial requirement with ease!
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Ad Hoc Reports

OMNIS programmers have long
awaited a facility where the end
user could define reports as they
are needed — without the end user
needing significant knowledge
about OMNIS. Although this is
impossible in the strictest sense,
the desire for afeature like thishas
validity. OMNIS 7 hastakenagreat
step forward in providing us with
such a facility to offer our users.

The term “ad hoc report” connotes
the ability to create a complete
report from thin air to many
people. This is not at all what the
Ad Hoc Report feature of OMNIS
7 offers. It does offer the end user
the ability to determine the list of
fields to include in a report, but
the reportisgenerated within the
confinesofthe “template” the user
chooses. The template determines
the structure of the final report. If
atemplate with the desired struc-
ture has not been provided by the
programmer, an Ad Hoc Report of
that structure cannot be built by
the operator.

This is by no means a complaint
about, or problem with, this great
feature. These are simply the
ground rules — like the state-
ment, “the operator can't store
datawithout the programmerfirst
creating a File Format and a data
entry window.” It is the responsi-
bility of the OMNIS programmer
to provide for the needs of the end
user regarding templates.

Reports Menu

This is the gateway to the Ad Hoc
Report facility in OMNIS 7. This
menu (Figure 8) can be installed in
a number of different ways. Your
first access to it is likely to be
through the Menus submenu of the

standard File menu. Selecting the
Reports Menu option installs the
Reports menu on the menu bar. It
can also be installed by executing
the Install menu command. Some-
times, in a finished application, it
may be more appropriate to install
it as a hierarchical menu from a
more general, user-defined Reports
menu using the Install hierarchi-
cal menu command (my personal
preference).

Mew
Open...
Print...
Export...

Close

Save S
Save as...
Revert to Saved

Change Template...
Parameters...
Page S5etup...

Figure 8 Reports menu

If an Ad Hoc Report is not cur-
rently open, only the first four op-
tions, New, Open, Print, and Ex-
port, are available — the rest are
greyed out. New allows the opera-
tor to create a new report based on
an existing template, the others
allow the operator to perform op-
erations using existing reports that
have already created and been
saved to disk. We will discuss sav-
ing and using Ad Hoc Reports later
in this article.

The commands in the other sec-
tions of the Reports menu apply
only to the currently open Ad Hoc
Report.

Using a Template

Selecting the New option from the
Reports menu brings up the dialog
box shown in Figure 9. The opera-
torisprompted toselectatemplate
from those presented — and can go
no further until this is done. The
only other option is to Cancel.

The templates are actually Report
Formats stored in a special appli-
cation named Report Templates.
A Report Templates application
is supplied with your copy of OM-
NIS 7 that contains a starter set
of three basic Formats: a colum-
nar report, a paged record or dos-
sier report, and a mailing labels
report. These can be modified to
suit your particular needs and
more templates can be added to
this basic set. (See the section on
“Creating Templates”.)

Once the operator has selected a
template, OMNIS then prompts
for the File(s) and fields to be
used in the report. The fields are
selected from the list presented
in the standard way (by clicking,
dragging, etc.). Once the fields
have been selected, the operator
clicks the “Finish” button and is
presented the Fields window in
the Query mode.

Field Views

There are three views of the Fields
window. The Query view is the
most often used. This is the view
that allows us to specify most field
attributes and search criteria for
the report (yes, setting search cri-
teriais a built in feature of Ad Hoc
Reports!). The other views are the
Titles view and the Calculations
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view. Since these are more limited
in scope, let’'s examine them first.

By default, OMNIS 7 will label
fields or columns with the name of
the correspondingfield. Since these
are all upper case and may have
underscores in them, they don’t
make for a“finished” presentation.
The Titles view allows the operator
to assign an alternate title for each
field. This title will automatically
appear wherever the template dic-
tates — and that text block can be
moved by the operator if

The Query view allows the opera-
tor to manipulate three basic things
about the report: the attributes of
the fields (through the Field menu),
the sort order of the records in the
report (through the Sort menu),
and the records that will be in-
cluded in the report (through the
Query menu).

The basic field attributes are con-
trolled by the bottom set of options
in the Field menu. Here we can
toggle the Invisible and Totaled

formation, among other methods.
It is also possible in Ad Hoc Re-
ports to select an insertion point
between two lines (fields). If you
move the mouse slowly over the
field list vertically, you will notice
that it changes shape when it is
over the “divider” between two
fields. If you click the mouse when
the pointer has this shape, adotted
line will appear between the two
lines. Itisonsuch adotted line that
the other options of the Field menu
operate. If this insertion point has

not been selected, these

necessary.

The Titles view also al-
lows the entry of format-
ting attributes for the se-
lected field. The Format
submenu is shown in Fig-
ure 10. Itdisplays various
numeric and date/time
formats inamanner simi-
lar to that used by Mi-
crosoft Excel. The formats

Column AHR

Labels 313.5
Row AHR
Price sheet

Product labels

Select template for new report

Columnar Beport az of Date
Column 1 Column 2 Column 3

Becord 1 Field  Field
Eecord 2 Field  Field
Record 3 Field  Field
Eecord 4 Field  Field
Eecord 5 Field  Field
Record 6 Field  Field
Eecord 7 Field  Field
Eecord 8 Field  Field
Eecord 9 Field  Field
Eecord 11 Field  Field
Record 12 Field  Field
Record 13 Field  Field
Eecord 14 Field  Field

Page

mgl menu options will make
! their contributions at the
bottom of the field list.

For example, the Add
Fields... option displays
the Add Fields dialog box
and anyfields selected are
added to the field list at
the insertion point. Add

Kal

m| Calculationallows the op-

Cancel 114

that it assigns, however,
are those used by the jst()
function. These can be
overridden and enhanced once they
have been assigned.

The format for a field appears after
thetitleand aback-slash (“\”) char-
acter. The formats specified can be
modified in the text area at the top
of the window. There are many
options. For example, a number
after thisback-slash limits the field
value displayed on the report to
that number of characters. Any of
the formatting attributes recog-
nized by the jst() function can be
used here.

The Calculations view allows the
operator to change the expressions
assigned to Calculated fields. It is
important toonly attempt to modify
Calculated fields in this view. The
placement of Calculated field is
covered a little later in this article.

Figure 9 Select template window

attributes and assign special for-
matting to a field.

Another attribute that can be
changed is the field name to be
assigned to that report slot. As
with window fields, a field on a
report is just and area the has
attributes, among them may be
the name of a field whose value is
to be displayed. The Alter Name...
option in the Field menu allows the
operator to assign a different field
name to the selected report field.
This does not alter the name of the
corresponding File Format field, it
just reassigns a different File For-
mat field.

All the above Field menu options
applytothecurrently selected field.
That field is selected by clicking on
the line containing that field’s in-

erator to create one or
more Calculated fields.
These are assigned totheir
own File Formatinasimi-
lar way to Format Variables in
Window Formats.

Queries

The fields on this window are dealt
with by the querying system in the
order they are presented on the
window. For simple queries, this
order won't really matter, but for
complex, hierarchical queries in-
volving multiple levels of AND and
OR, it matters a great deal. The
Add AND and Add OR options on
the Field menu are used to insert
these Boolean querying operators
at the insertion point. These are
used to combine query attributes
assigned to different lines.

Each field can be assigned its own
query attributes. The Field List
window includes a palette of query
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operators that can be used to build
guery criteriafor the selected field.
These criteria appear in a text en-
try area at the top of the window as
they are selected. The criteria can
be modified from the keyboard or
even entered directly, if desired.
The syntax of a query line here is
similar to that of OMNIS Boolean
expressions, but there are many
more options.

For example, a single line can con-
tain multiple query criteria. This
works in a similar way to lines in
a Search Format. The separate
criteriaare delimited by commas.
Here is an example.

:A’ =B

This query is assigned to a string
field. There is an implied OR be-
tween the two queries, since it is
impossible for the field to be both
equal to “A” and “B” simulta-
neously. Most other combinations
would have an implied AND be-
tween them.

Since the query is for a string
field, quotes are not required
around the literal string values.
Numeric fields can contain calcu-
lated criteria, but literal strings
in these expressions must be de-
limited by single quotes.

The majority of the query opera-
torsare comparison operators, but
there is also a tool in the palette
that pops up a menu of pattern
matching, null filter and relation-
ship query operators. The pattern
matching featuresare very impres-
sive, asis the ability to specify Null
or Not Null values. The pattern
matching operators Like and Not
Like accept single character and
any characters wildcards.

The single character wildcard is
“%”. The any characters wildcard

is“ _”. Either or both of these can be
embedded in the pattern matching
string multiple times. The trick is
that only values that match the
entire string are accepted. Suppose
we want all records where the se-
lected field ends with the string
“ing”, our criterion would be

like _ing

If instead we want records where
this field contains “ing” in the

Default format
0

0.00

# RHD

# #40.00

& ##0
$#,#%0.00
mmm d yy
m/d/yy
hh:mm AM/PM
hh:mm
hh:mm:ss
mmm d yy hh:mm

Default justification
Left

Right

Center

Figure 10 Format submenu of Field menu

middle, but neither at the begin-
ning nor at the end, our criterion
would be

like _ing_

Values with “ing” at the end would
fail this test because OMNIS ex-
pects something after the “ing” —
unless, of course, “ing” is in the
string more than once.

Sort Fields

Afield is made a Sort Field here by
selecting it and using the Sort
menu. Each newfield that is added
to the list of Sort Fields is added
either at the top or at the bottom.
These are the meanings of the Sort
First and Sort Last options from
that menu. A field can be removed
from the list by using the No Sort
option on it. The Sort Fields are
distinguished in the list by icons
that indicate their sort level and
an arrow that indicates an as-
cending or a descending sort will
be performed on that field.

Once afield has been made a Sort
Field, the standard Sort Field at-
tributes can be applied, if needed.
These are the Descending, Upper
Case, New Page, and Subtotals
options. Selecting the Descend-
ing option changes the arrow icon
to pointing downward. Selecting
any of the other options adds an
additional icon for each — a “U”,
an “N”, or an “S” respectively.
These icons all appear between
the Field and Query columns.

There is also a Clear All Sorts
option in the Sort menu that re-
sets the Ad Hoc Report to having
no sort fields.

Totals and Subtotals

If Totals or Subtotal Sectionswere

added to the original template,

the operator can specify fields for
generating subtotal and total val-
ues. Every field marked as Totaled
will display a cumulative value in
the Subtotal and Totals Sections.

As in Report Formats, a number of
things have to come together here
for totals to print. First, there have
to be Totals and/or Subtotal Sec-
tions. Next, the operator must
specify the proper Sort Fields as
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being Subtotaled. Finally,and here
is where the difference lies, some
field somewhere in the report must
be marked as Totaled.

That's right. If no field is being
totaled, no Subtotal or Totals Sec-
tion prints. Evenifyou only need to
have a new Subtotal Heading
printed at the beginning of the next
subtotal grouping, some field must
be totaled. If you don't need to
numerically total anything, but
would still like to trigger a subtotal
break for formatting purposes, here
is what you should do.

Make a calculated field that is cal-
culated as zero. Give it the “zero
shown empty” attribute with the
formatting features “NE”, and
make it Totaled. Your subtotal and
page breaks will now be triggered.

It is rare that a correction to the
wording in the OMNIS manuals is
needed, but one passage at the bot-
tom of page 8-13 of the Application
Designers’' Handbook needs clarifi-
cation. Ifafield is marked as being
Totaled, an appropriate value (to-
tal or subtotal) for that field will
appear in all Subtotal Sections as
well as the Totals Section if that
field name is referenced there. A
Sort Field that is given the Subto-
talsattribute will notgenerate sub-
total or total values unlessitis also
marked as Totaled. Achangeinthe
value of a Sort Field that has this
attribute simply triggers the print-
ing of the corresponding Subtotal
Section and, therefore, of the sub-
total values for that subtotal level
of all Totaled fields.

It is extremely rare that a Sort
Field will also be Totaled. Most
often we would want to trigger sub-
totals on some numeric values
based on a change in a string field.
For example, we might want a sub-
total of invoice amounts based on a

change in customer name or ID
number. A subtotal of all the ID
numbers in the last (exact match)
group would be meaningless—and
a subtotal of all the names in the
last (exact match) group would be
zero since strings have a zero nu-
meric value.

For further information on subto-
tals, and other reporting issues,
refer to “The Omnis Report Gen-
erator” in OmniScience Volume |
Number 1, pp. 26-29.

Customize Window

The Ad Hoc Report navigation pal-
ette is in the upper left corner of
every Ad Hoc Report window. The
Field List window is entered by
clicking the icon on the far left that
has horizontal lines on it (looks
like a list). The Customize window
is entered by clicking on the next
button — the one that has the im-
age of a pencil on it. This is where
the layout of fields on the report is
manipulated anditis the next win-
dow our operator normally needs
to work with.

The fields chosen for the report on
the first window appear in that
same order here, but in the format
dictated by the template selected.
They do not need to remain in the
same order. The operator can rear-
range theminany order that seems
appropriate. Columns can be
switched, and even new lines can
be added, on columnar reports.
Label fields can be shuffled. The
order of fields on the Field List
window is for querying purposes,
not output format. The form of the
output is set on this window.

The operator can also add any
graphic elements and text he or
she deems necessary. Any features
that the operator removes that were
automatically generated, however,

will not be automatically replaced.
These are things like column head-
ings, fields in the Totals Section,
etc. The operator does not have the
same freedom in this environment
that we are used to in the Report
Format modification window —but
neither does the operator have the
sameresponsibilitiesor require the
same knowledge. The idea was to
make the process simple.

This window also contains a tool
palette and a palette with fill pat-
terns and line types. If color is
available on the operators com-
puter, Text and Background color
palettes also appear. The color
styles can be customized and they
are stored with the report, not with
the application like the color table
accessed through the Defaults
menu. Each report can have its
own custom color set! The same
goes for the Fonts menu.

Trial Output

As the operator works at enhanc-
ing the report, there are two but-
tonsonthe Navigation palette that
can be used to show the report in
its current form. These are the
Output and Rebuild buttons. They
have icons that look like a report
and a report with a check mark on
it respectively.

The Output button should only be
used once per session. It builds an
initial report based on the current
sort, query and format criteria and
displays it on the Output window.
The Rebuild button is used to up-
date that report as changes are
made later in the session.

At any time, the current version of
the report can be printed to the
printer or toafile on disk using the
other Navigation buttons. Print-
ing can also be done from the “P”
menu on the Output window.
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Saving Ad Hoc Reports

Once an Ad Hoc Report has been
modified to the operator’s liking, it
can be saved to disk for later re-
trieval and use. The operator can
choose either the Save or Save as...
options from the Reports menu. If
the report has not yet been saved,
these options operate identically
and prompt the operator for the
name and directory location to be
assigned to the report file.

Ifthe reporthasalready beensaved,
but has since been modified, the
Save option (command-S) will save
the current version of the report to
the current pathname. The Save
as... option will save the current
version to anew location and name,
specified by the operator, retain-
ing the old version on disk. In this
way, the operator can make varia-
tions of an already satisfactory re-
port and save them separately.

Page Setup

One of the great advantages to Ad
Hoc Reports is that they are stored
with their page setups. Because of
interface guideline restrictions, we
are not allowed to store page or job
setup information with standard
Report Formats. This is because
they are viewed as only part of the
document — the “document” being
the OMNIS application. Since Ad
Hoc Reports are stored separately
from any application, they are con-
sidered separate documents and
can contain custom page setup in-
formation.

You may find that you prefer to
make many of the reports for your
applications pre-defined Ad Hoc
Reports to take advantage of this
feature. If you ever need landscape
orientation, size reduction or spe-
cial print options selected for a
report, this is a viable option.

To access the page setup informa-
tion for an Ad Hoc Report, the op-
erator only needs to select the Page
Setup option from the Reports
menu. The standard page setup
dialog for that computer type and
the selected printer will appear.

Printing

An Ad Hoc Reportcan be printedin
any of three ways. Any time that
the reportis open, it's current form
can be printed by clicking on the
Printicon. The Print Report option
from the “P” popup menu no the
Output window performs the same
function.

If the report is not open, the opera-
tor can printitin its stored form by
selecting the Print... option from
the Reports menu and then select-
ing the name of the Ad Hoc report
file desired.

The third method uses a proce-
dure. The Print ad hoc report com-
mand operates in nearly the same
way as the Print... menu option.
The difference is that the proce-
dure command must be supplied
with the pathname of the report to
be printed without direct interven-
tion on the part of the operator.
The only problem with this is that
the pathname must be known for
the operation to be successful.

Another method of procedurally
printing an Ad Hoc Reportistocall
the Print... option from the Re-
ports menu as a subroutine.

Creating Templates

Existing templates can be modi-
fied and new ones can be created by
the OMNIS programmer. It is sim-
ply a matter of opening the Report
Templates application and work-
ing with Report Formats there
under afew guidelines. The Report

Templates application should be
located in the same folder or direc-
tory as your copy of OMNIS 7.

When you open the application,
the only Formats of significance
that you will find are the Report
Formats that make up the set of
templates and a single Memory
Only File named “AHF”. This File
contains a single field named
“AHF_NAME” that is given the
current name of the Ad Hoc Report
thatyou are using. If the reporthas
been stored, it is the name of the
file on disk. If the report has notyet
been stored, the name will have
the form “Reportx” where “x” is a
number indicating the number of
Ad Hoc Reports you have created
in this session.

The AHF_NAME field can be
placed in any template so that the
stored name of the report can be
printed. The AHF File will appear
in the list of File Formats while
working with an Ad Hoc Report in
any application.

With regard to the fields that will
appear in a finished Ad Hoc Re-
port, templates are completely de-
fined using Report Format fields
for #1 and #2. The relative posi-
tions of these two fields determines
whether the Record Section of the
report will have a vertical or hori-
zontal orientation. If the fields are
placed side by side, the report will
be columnar. If they are placed one
above the other, a dossier or label
layout is the result.

Column headings or field labels
are assigned by using text blocks,
but we don’'t want to give hard-
coded values to these. Instead, we
use the strings “#1” and “#2” to
indicate where the headings for
the corresponding fields should go.
In the Ad Hoc Report itself, the
name of the field will be supplied
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by default in place of these indica-
tors, but the field names can be
overridden by the operator by speci-
fying “titles” for the fields. The as-
signed title will then replace the
“#x” place holder.

Other characters can be included
in these strings as well. Only the
“#x” will be replaced. This allows
us to create column headings that
look like * —eheadinge— ” if we
like. Commonly used characters
for field labels in vertical format
reports are colons, dashes, greater
than symbols (used as arrows), and
equal signs.

Fields or text blocks referencing
variousother systemvariables may
also be included in a report tem-
plate. Frequently used variables
are: #P (page number), #R (record
number),#D (currentdate),#T (cur-
renttime), and #SUBFLD (equiva-
lent to or alias for the field trigger-
ing the current subtotal level). For
“live” values of these fields to ap-
pear in text blocks, square bracket
notation must be used. Temporary
fields used for calculations are left
to the user of the template and are
not appropriate here.

Graphics and descriptive text
blocks can also be added to the
template. Commonly used graph-
ics are company logos and lines
used as column, record or section
separators. Column separators
only need to be placed between the
#1 and #2 fields in the Record Sec-
tion. When fields are added to the
actual Ad Hoc Report, OMNIS will
insert the same graphic between
each pair of fields automatically.

The sectionsused inatemplate are
the sections that will appear inany
finished reportusing that template.
The operator has no access to sec-
tion attributes or to creating new
sections. The operator can only

move or delete section banners in
the Ad Hoc Report.

If a finished report is to contain
subtotals, the appropriate Subto-
tal Section(s) must be included in
the template. If the report is to
have a single subtotal level, but
the subtotaling will be based on
SortField number 2, Subtotal level
number 2 must be used in the tem-
plate. If two levels of subtotaling
are required in the finished report,
and Sort Fields 3 and 4 are to
trigger those subtotals, then Sub-
total levels 3 and 4 must be the
Subtotal Sections used. The opera-
tor then needs to be informed of
these facts. The best way of inform-
ing the operator is in the name of
the template.

The name of the template that the
operator seeswhenselectingatem-
plate for a new Ad Hoc Report is
the description the programmer
gives to the Report Format in the
Report Templates application. This
allows template names that are
not restricted to fifteen characters
and that contain characters that
might prove confusing if used in a
Report Format name.

For a columnar report that is to be
totaled on Sort Fields 3 and 4, we
might assign a name like “Colum-
nar Subs 3,4”. Our operators would
have tobe trained to recognize what
this means, but having these op-
tionsinanapplication of real world
complexity gives us enhanced data
management power!

A template preview can also be
provided by the programmer tohelp
the operator visualize the form that
a report would take for a given
template. The programmer must
create this preview in a drawing
program that allows for the proper
type of graphic output. On the
Macintosh, PICT outputisrequired

— in Windows, PCX output is re-
quired. The graphic should be de-
tailed enough to get the point
across, but simple enough to not
cause additional confusion.

The finished template preview is
then pasted onto the template view
of the Report Format on a line
before the first section banner. It
must be the firstitem in the Report
Format (reading from top to bot-
tom). The Paste can be done from
the Clipboard, the Scrapbook, or
by using the Paste from file... com-
mand. It is not necessary that the
entire graphic appear before the
first section banner, merely that it
belong to a line with that charac-
teristic. Remember that any object
in an OMNIS 7 report belongs to
the line on which its topmost row of
pixels belongs.

Opportunities

It occurs to me that there might be
an opportunity here for people who
are really good at creating nice-
looking reports or precision forms
to make a little income. Since the
Report Formatsin the Report Tem-
plates application are completely
independent of any Files, they can
be used by any application. | can
envision really hot Ad Hoc Report
Templates being bought and sold
or traded among friends and asso-
ciates. There are all the commer-
cially available laser printer and
pin-feed labels towrite for, for start-
ers! Commercial templates only
need to be moved into the Report
Templates application with Appli-
cation Utilities.

Finished Ad Hoc Reports can also
be swapped, but on a more limited
basis, since they rely on their asso-
ciated File Formats. Still, within a
work group, there are probably
plenty of opportunities for the Re-
port Wizard.
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A Matter of Degrees

The trigonometric functions in
OMNIS work successfully with ei-
ther degree or radian input de-
pending on the setting of the #RAD
variable. But, when working in
degrees, OMNIS needs to see a
decimal value.

Often it is necessary to display
angular measurements in degree-
minute-second format (DMS). For
example, longitude and latitude are
generally expressed in this way. If
some of your OMNIS applications
need to display DMS degrees, or if
you ever need to import informa-
tion from a source in this format,
the conversion procedures in this
article will come in very handy.

Let'sfirstconsider converting deci-
mal degrees to DMS format. For
thisexample, we will use #1 to hold
the decimal degree value. The de-
gree portion of our output can eas-
ily be seen as the integer partof the
decimal input or int(#1). We can
determine the number of minutes
in the fractional part by converting
the value to minutes (multiplying
by 60), removing the degrees por-
tion (taking the modulus of the
number of minutes by 60 minutes),
and taking the integer part of the
result (since our modulus value
may have a fractional part).

The same process is used to derive
the seconds portion, although we
use a factor of 3600. We don’t take
the integer of the result since we
would like to see any remaining
fractional value in the seconds por-
tion. It is then a simple matter to
introduce the proper symbols to
delimit the three values in our re-
sulting string. Here is a simple
procedure that displays the result.

dec to dns conv
Cal cul ate #1D4 as
OK nmessage (H gh position)
{[#1] degrees is [int(#1)] °
[int(nod(#1*60,60))]"
[ nod(#1*3600, 60)]"}

deci nal val ue

If we wanted to generate the value
for storage, we could have calcu-
lated the string using the con()
function (see below).

Converting a DMS value to deci-
mal degrees is a little more com-
plex. First we have to extract the
numeric degree, minute, and sec-
ond partsfromthe string. The math
from there is easy.

We can extract the numeric parts
of our DMS string by knowing
where the degree, minute, and sec-
ond symbols are located within the
string. Since we will need to use
most of these position values more
thanonce, itis easiest (and fastest)
to set up temporary variables to
manipulate them.

The pos() function is used for this
purpose. (Note that we need to re-
fer to the single quote character
that indicates minutes by using
the chr() function because it is oth-
erwise used asastring delimiterin
expressions.) The mid() function is
then used to extract the numeric
values from the DMS string using
these numeric position markers as
shown below. The resulting strings
contain only numerals, so they can
be used as numbers in the expres-
sion with no conversion. These val-
ues are then converted to a com-
mon basis (degrees) by dividing
the minutes part by 60 and the
seconds partby 3600. The interme-
diate results are ultimately added
to obtain the final result. Here is
an example procedure.

dms to dec conv
Cal cul ate #S1 as dns val ue
Cal cul ate #10D0 as pos(' °,#S1)
Cal cul ate #11D0 as pos(chr(39), #S1)
Cal cul ate #12D0 as pos('"', #S1)
OK nmessage (H gh position)
{[#S1] is [m d(#S1, 1, #10-1)
+m d(#S1, #10+1, #11- #10- 1)/ 60
+m d(#S1, #11+1, #12- #11- 1)/ 3600]
degr ees}

These procedures can also be cast
as “black box” modular procedures
(aka user-defined functions) by
using Parameter, Local variable
and Set return value commands.
The Call procedure with return
value command would then be used
to pass parameters to the proce-
dures and retrieve the results.

dec to dns conv bl ack box
Par amet er { DECI MAL_VALUE}
Set return val ue
{con(int(DEC MAL_VALUE),' °'
i nt (nod( DECI MAL_VALUE* 60, 60) ),
chr(39),"'
nmod( DEClI MAL_VALUE* 3600, 60),"'"')}

dms to dec conv bl ack box

Par amet er { DM5_STRI NG

Local variable {DEG PCs}

Local variable {M N_PCs}

Local variable {SEC PCs}

Cal cul at e DEG PCS as

pos("' ° , DMS_STRI NG

Cal cul ate M N_PCS as

pos(chr (39), DM5_STRI NG

Cal cul ate SEC PCS as

pos(' "', DMS_STRI NG

Set return val ue
{m d(DVS_STRI NG, 1, DEG PCs- 1)
+m d( DV5S_STRI NG, DEG_POS+1,
M N_PCs- DEG POS- 1)/ 60
+m d( DVS_STRI NG M N_POS+1,
SEC_PCS-M N_POCs- 1) / 3600}

These are just two of the many
useful conversion routines thatcan
be found on my “Black Boxes” ex-
ample application. See the Prod-
ucts section of this issue for more
information.
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Global Documentation

One of the features high on the
wish list of many veteran OMNIS
programmers is the ability to docu-
ment a number of Formats in a
single command. It is not readily
apparent, but this facility is avail-
ablein OMNIS 7 if you know where
to look.

Actually, this feature was a last-
minute addition to OMNIS 7, so
there wasn't much time to add it to

bit of information about each field,
including the horizontal and verti-
cal position of the upper lefthand
corner of the field in window coor-
dinates and the justification ap-
plied to the field.

The fields are detailed in Window
Format field number order begin-
ning with the initialization proce-
dure (number 0) for the window.
All procedures in the Window For-
mat are listed, even if there is no
associated field.

Debugger
continued from page 19

If Default To Show Debug Menus is
switched on, all procedure windows
will automatically include the
Debuggerwindow overlay. Youmay
very well find this your preferred
option, but it is a matter of choice.
Default To Read Only Mode ap-
plies to procedure windows, not to
File Formats. Read Only Mode dis-
allows editing of procedure com-

the manuals. mands and
The is feature is _ — i _ causestracingto
the Print button  [EL] Application file Demo FE| proceedfasterby
on the Applica- NAME TWRE BLOCKS dispensing with
tion Utilities Cusztomer file file format I [ Rename ] redraws. It can
. . Danation file file format 1
window (Figure Flags file for mat 1 ( Delete ] | betoggledbythe
11). On page 12- Inventary file file format 2b1 [ Duplicate ) | ReadOnlyMode
8 of the Applica- Irvoice file file format 3 optioninthe De-
tion Desianers’ ltems file file farmat 1 ( Copy ] bug menu. This
9 System file file format "L [ Protect ] :
Handbook under User file file for mat 2 : command
the title “Print- Commands menu 1 ( Print ] causes the appli-
ing a Field List” [ __3T# 15 cation to default

it says, “This op-

* = protected from alteration

to this mode.
[@ (The default de-

tionprintsafield
list for each se-
lected format to
the current report destination.”
Let's explore this further.

Certainly for a selected File For-
mat this button will print a list of
the fields in that File, along with
the attributes and descriptions of
each field. The File Format listing
also includes Connection informa-
tion and an estimate of disk usage
for that File.

For Window and Report Formats,
it prints out much more than a
simple list of fields —and for Menu
and Search formats (which don’t
have “fields”), it prints out appro-
priate details. Think of this as the
“Details” or “Documentation” but-
ton. For Window Formats, it prints
a listing of fields and their associ-
ated procedure and other vital at-
tributes. It prints virtually every

Figure 11 The Application Utilities window now includes a “Print” button

Report Formats are detailed one
section at a time from the top of the
format. Each field is listed in left-
to-right order a line at a time. The
field attributes are given for each
as well as any lookup table or cal-
culation string. The position ofeach
field is given by its line number
within the section and the horizon-
tal position from the left margin.

The output for Menu Formats is a
listing of the procedures in each
one in procedure number order.
Search Formats list each search
criterion line in line number order.

So if you've been looking for a way
to document your entire applica-
tion — or, at the very least, a num-
ber of Formats simultaneously —
the facility is there. There just
wasn't time to document it.

fault mode for

newly created
File Formats will continue to be
Read/Write.)

You personal combination of op-
tionscan be saved by selecting Save
Debugger Options. They are saved
to a table format named #DEBUG
along with the maximum number
of lines you specified for the Trace
Log. The next time you open this
application, your combination of
options will be automatically se-
lected. Ifyou like this mode of work-
ing, you can copy #DEBUG to other
applications using Application
Utilities like any other Format. If
you choose to override your de-
faults, you can regain them again
without closing and reopening the
application by selecting the Revert
To Saved Options item on the Op-
tions menu. Fantastic features, in-
credible convenience!
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Tips and Techniques (cont.)

Default Formats

Thereare timeswhenyoujustcan't
please everyone. There were al-
ready so many different versions of
OMNIS 7 being created and re-
leased simultaneously that a deci-
sion was made to not differentiate
American and British versions on
the first release. The only things
that this effects are default date
formats for File Format fields and
default date and number formats
for Ad Hoc Reports. Thought is
being given as to how to address
this issue in future releases (per-
haps with Installer options), but
we can fix this fairly simply today.

This fix is only for Macintosh ver-
sions (currently) and should only
be performed by an advanced user.
The fix is also only for the copy of
the product you alter — the pro-
cesswill have tobe performedagain
when you receive updates until
such time as the new version does
not require the fix. Blyth Software
cannot be held responsible if you
choose to follow this advice. Poly-
math cannot be held responsible if
you stray from the advice given.

Here is the problem. The default
date formats for File Format fields
in any newly created application
will bein European order (day num-
ber before the month abbreviation).
Also, not only the default date for-
mats, but the default“money” num-
ber formats in Ad Hoc Reports are
British —with the £ symbol where
the $ symbol should be for US or
Canadian currency.

True, we can transfer the table
format #DFORMS to other appli-
cations using Utilities once we
evolve a preferred set of date for-
mats, but these are stored with

each application. It is more conve-
nient if the defaults for new appli-
cations are “correct” (in American)
in the first place. (And #DFORMS
still doesn't address the Ad Hoc
Report problem.)

Although our licenses with Blyth
for OMNIS 7 preclude our reverse-
engineering the product, resources
in Macintosh programs are avail-
able to everyone through resource
editors like ResEdit. In fact, Blyth
Software has, in the past, published
tech notes detailing how to use
ResEdit to change resource strings
for specific needs. We will simply
alter the string resources used to
generate the date and time format
default strings. Here is the proce-
dure to follow to solve the problem.

First, get a copy of ResEdit (ver-
sion 2.1 or higher) from your local
computer dealer or from any of the
online information services, like
CompusServe. It comes with a text
file that serves as documentation.

Now start the program and open
your copy of OMNIS 7. You will see
awindow with icons that represent
the various types of resources used
by the programmers of OMNIS 7.
Most of these you should leave
alone, but some of the string re-
sources can be customized without
affecting the way OMNIS performs.
Wewantthe STR# resources atthe
bottom of the window.

Double-click on the icon represent-
ing this group of resources. You
will see a listing of the resource
numbers. Each resource number
contains one or more strings that
are used within OMNIS for one
thing or another. Within each re-
source, the strings are numbered
beginning with number 1.

Our first stop is the string that
gives the default value to #FDT.
This is the first string (hnumber 1)
in STR# 1680. If yours has a value
of “DmY H:N:S”, you can simply
switch the “D” and the “m”. If you
prefer 12-hour AM/PM times, you
could also change the “H:N:S” to
“h:N:S A”whileyou're here. All the
codes we use are the ones given in
the “Date codes” selection shownin
the “Field names” window in OM-
NIS 7’s design mode.

Among the strings in STR# 1700 is
the default for #FT (number 9).
Again, if you prefer 12-hour times,
change this to “h:N A”. Also, if you
prefer your AM and PM indicators
to be in lower case instead of upper
case, they are string numbers 19
and 20 in this resource.

But our real concern is with the
default date types used for File
Format fields. These are found
much further down thelistin STR#
17040. Thisresource containsseven
strings. They are the default date
and time formats you are initially
presented in the File Format de-
sign area if you have not imported
or created the #DFORMS table.

We can alsoadd new defaultstrings
to this list. You will notice that the
entry field for the seventh string is
followed by a line with the charac-
ters “8) *****” (Clicking on those
characters allows you to use the
Insert new field(s) command from
the Resource menu. The string you
insert will become a default date
and time format in any application
that doesn’t contain #DFORMS.

The default number and date and
time formats for Ad Hoc Reports
present a slightly different chal-
lenge. We have two things tochange
for each format—the format string
itself and the display of that string
in the Formats submenu.
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The strings that display on the
Formats submenu are found in
STR# 24800. The authors of this
part of OMNIS 7 chose to display
these formats in a manner consis-
tent with Microsoft Excel, assum-
ing that the end user would be
familiar with thisscheme. The ones
we may wish to change are the
monetary numbers (strings 7 and
8 inthisresource), the dates (9 and
10), and the date and time com-
bined format (14). For the mon-
etary numbers, we want to replace
the £ with a $. For the date portion
of the others, we simply need to
switch the month and day parts.

The actual formatting strings gen-
erated from those menu selections
are stored in STR#s 24840 and
24860. These strings are used as
though they were parameters in
the jst() function in that the data
type must also be given. That is,
dates all start with “D:”, numbers
are formatted like “Nx” (x is the
number of decimal places), etc. In
STR# 24840, the monetary num-
ber formats are strings17 and 18
and the dates are strings 19 and
20. In STR# 24860, the date and
time default string is number 4.
Just make the equivalent modifi-
cations to those we made above.

If you want to include a custom
format for a fixed number of digits
numeric type with leading zeros,
the Excel format for this would be
“00000” for five places. The OM-
NIS 7 equivalent is “-5NOPQ”.

I must again caution you against
unnecessary poking around in any
program with ResEdit unless you
knowwhatyou're doing. Asafriend
said the other day, “You could re-
ally get into trouble with this tool!”
He's right. 1 present this tip be-
cause it solves a problem many of
us face. I am not advocating wan-
ton hacking in the OMNIS 7 code!

Record Locking

I noticed something the other day
that reminded me of how OMNIS
works. | thought I should share it
with you.

Using two copies of OMNIS 7 on a
single machine accessing its own
hard disk, | was attempting to dem-
onstrate multi-user record locking
to a client. From each copy of OM-
NIS 7 I opened the same applica-
tion, opened the same window, lo-
cated the same record, and clicked
the Edit button.

Prepare for edit on the same record
from both copies was allowed at
the same time! The second user
was not locked out! I was surprised
for a second — then | remembered
how the processis supposed towork.

In OMNIS, the locking is actually
done by the server (network) soft-
ware, notby OMNIS. OMNIS sends
arequest for lock to the server soft-
ware. Since | wasn't accessing the
datafile over a network, there was
no server to perform this function
and both edits were allowed.

This is not the normal configura-
tion for applications, but it does
make single workstation multi-
user demos impossible. The worst
that this means for me is that |
need to carry around a few more
machines to demonstrate multi-
user access.

| repeat, this is not a problem with
OMNIIS. In the real world, no one
would be operating two copies on a
singleworkstation anyway. Butit's
situations like this one that re-
mind us how no software package
stands alone.

OMNIS cooperates with the server
software to give you safe multi-
user access to data.

Custom Edit Menu

Normally when you issue a com-
mand to Disable all menus, the
Edit menu should still be avail-
able. This is true in OMNIS, but
only for the “official” Edit menu —
a“custom” Editmenuinstalled with
the Replace standard Edit menu
command will be disabled by Dis-
able all menus.

The remedy seems fairly simple.
We just need to disable all the
menus except the replacement Edit
menu. Unfortunately, we don’t
have a specific Disable selected
menus command — and there are
other complications.

We can disable selected menus by
disabling their zero procedures.
This is a little cumbersome since
we have to execute the command
once for each menu mounted on the
menu bar, but it is doable.

Since the Disable menu line com-
mand is reversible, we can perform
that series of actions in a revers-
ible block and have the menus au-
tomatically re-enabled no matter
how the procedure ends. The prob-
lem with this approach is that we
must disable each of the menus
each time we need to. We can’t call
a global subroutine to do this task
and have the effect reversible. Us-
ing a reversible block in the sub-
routine simply reverses the dis-
abled state at the end of the sub-
routine. Calling a procedure from
inside a reversible block does not
cause that procedure tobe reversed.

If we use a global subroutine to
disable those menus, we also need
a global subroutine to enable them
again. Admittedly, this is a little
fussy, but fine details of interface
issues are what make GUI applica-
tions so desirable. I'm sure that
OMNIS will evolve to address this.
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About the Author

When the management at Blyth
Software approached me about a
blanket subscription to my news-
letter, they suggested that | should
tell you a bit about myself.

I have always felt that my position
in explaining to the world why
OMNISissuchagreat productisa
much stronger one if | remain inde-
pendent, so | have never becomean
employee of Blyth Software. | have
become expert ata number of data-
base development products and |
am always open to new ideas—but
OMNIS 7 is by far the most sophis-
ticated database development prod-
uct I have encountered on any per-
sonal computer platform and it re-
mains my platform of choice.

Through my company, Polymath
Business Systems, | have been con-
tracted by Blyth on several occa-
sions over the last seven years to
write training materials, perform
competitive testing on their prod-
ucts for their marketing efforts,
create OMNIS applications for
their use, and conduct in-house
training courseson OMNIS for both
their clients and their employees.
For much of this time, | was the
primary source of training on OM-
NIS in the United States and |
continue to offer instructioninopen
classes (for general students) or
on-site (for corporate clients) across
the nation.

I also wrote a book, Unlocking Om-
nis 3 Plus, that has been used by
many people as an extension of the
manual for that version of the prod-
uct. Many still purchase it as an
introduction to concepts in Omnis
5and 7. One or a number of books
on OMNIS 7 are definitely on my
list of the top ten projects for the
next year.

My office often receives calls that
should have gone to Blyth Soft-
ware (such as requests for up-
grades, etc.). While I am flattered
to be so linked with Blyth in the
minds of these people, I can only
offer certain services. To smooth
the road for all concerned for this
OMNIS Renaissance period we are
now entering, let me clarify the
differences between our two com-
panies.

Blyth Software creates and sells
OMNIS 7. Although | write exten-
sively about that product, | do not
sell it. | cannot take any credit for
its fantastic features nor do | have
any say in adding new ones. Blyth
Software is the proper organiza-
tion to contact with bug reports
and suggestions for new features.

By the same token, Polymath cre-
ates the OmniScience newsletter.
Although Blyth has a review com-
mittee for this publication and
many Blyth employees have con-
tributed their comments, | remain
solely responsible for the content
of the newsletter. (Blyth personnel
may, from time to time, submit
articles.) Responses to articles and
suggestions regarding the news-
letter should be sent to Polymath.

Technical support for OMNIS 7
can be purchased from either orga-
nization. Support from Blyth in-
cludes maintenance releases of
OMNIS and may include discounts
on future software versions. Sup-
portfrom Polymath cannot include
software releases, but may provide
answers to more difficult develop-
ment and design problems using
OMNIS. Such is the role of the
consultant. Both avenues should
be used, as appropriate, by the se-
rious OMNIS programmer.

Welcome
continued from page 1

Volume | will continue to be pub-
lished until the seventhissue, when
all outstanding subscriptions will
have been fulfilled. In response to
concernsexpressed by original sub-
scribers who paid the price of sub-
scribing tothat limited edition pub-
lication, most of the information in
those issues will not be repeated in
Volume Il. For those of you who
missed out on the first volume,
there are still back issues avail-
able (see the Products section later
in this issue) and you may find
them to be worth the investment.
If enough interest is shown in a
publication that focusses on design
and consulting issues, a product
named OmniBusiness will appear
when Volume | is phased out.

The purpose of OmniScience is to
further clarify and explore the de-
tails and nuances of issues involv-
ing the use of OMNIS. | have the
luxury of being able to spend the
time to thoroughly test all aspects
of a feature and consider the impli-
cations of what | discover, and the
space to write about these discov-
eries in detail for the benefit of all.

The purpose of this publication is
certainly not to compete with nor
to replace the manuals that are
supplied by Blyth. They do an ex-
cellent, concise job of describing
the features of OMNIS 7 and are
the equal or superior of manuals
for any other software package. If |
occasionally give an alternate point
of view from that expressed in the
manuals, it is generally because a
manual doesn’t have the time or
space to discuss huances and style.

If I point out features thatdon't yet
exist in OMNIS, | am not pointing
fingersand denegrating OMNIS or
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Blyth. If OMNIS weren't the best
product available, 1 wouldn't be
working with it. But if there are
tasks that need to be performed, it
is my charter to show you how to
accomplish that task. Features
evolve in OMNIS at a tremendous
pace. For example, the fld() func-
tion was introduced in Omnis 3
Plus. It's counterpart, Calculate
with fld(), didnt appear until Om-
nis 3.3. There are a number of
command setsthatare notyet “com-
plete” in OMNIS 7, but the people
at Blyth can only do so much.

There is a programmers’ disease
called “Creeping Elegance”, a ten-
dency to not release a project until
it is “perfect”. I am pleased that
Blyth Software has not succumbed
to this disease, because | wouldn't
have OMNIS 7 to work with now!

Notallarticlesin OmniScience will
apply toeveryone, although | try to
make them interesting toall. Some
things that need discussion will
only apply to Mac or to Windows
users. Others may apply only to
the US and Canada or only to Eu-
rope or Australia. If you don't use
SQL, or a specific SQL platform, |
must still write about these things
for those who do. Please look over
these other articles, they may still
contain useful information for you.

I would like to thank the current
management of Blyth Software for
acknowledging the work | have
done over the last seven years in
educating OMNIS usersaround the
world through their act of provid-
ing an OmniScience subscription
to all registered OMNIS 7 users.
This alliance between Blyth and
Polymath can only be beneficial to
all concerned. Blyth has created
the best database development en-
vironment and Polymath provides
in-depth information on how to use
it. What could make a better team?

OMNIS 7 Class Schedule

For the past seven years, my pri-
mary commitment to the OMNIS
user community has been in pro-
viding comprehensive and afford-
able education experiences across
the United States. The articlesand
books | have written on OMNIS
products, aswell as this newsletter
series, have all sprung from the
needs expressed by the students |
have helped. This tradition of as-
sisting OMNIS users through trav-
eling seminars continues.

A limited schedule of classes began
earlier this year with a week-long
series | taught in-house at Blyth
Software in Foster City. Now that
this newsletter is completed, | can
offer a more aggressive schedule.
Here are the courses | am cur-
rently offering.

Professional Developer Training
This three-day course is the pre-
requisite for all others | offer. It is
a detailed look at the basic pro-
gramming tools in OMNIS 7, in-
cluding Connections, the CRB,
Lists, Reversible Blocks, Event
Management, and other issues.
$750.00 (auditors — $250.00)

Advanced OMNIS 7

This two-day course delves deeper
into the tools available in OMNIS
7. The Debugger, format and local
variables, advanced List manipu-
lation, and Ad Hoc reports are
among the topicsfeatured. $550.00
(auditors — $200.00)

Streamlining for Performance
This one-day course deals with is-
sues of speed and efficiency in us-
ing OMNIS 7. Examples are taken
from real world applications and
students may pose their own in the
afternoon session. $300.00 (audi-
tors — $100.00)

Logistics

In each city to which | travel for
these classes, | give one class of
each course. Professional Devel-
oper Training is given Monday -
Wednesday, Advanced OMNIS 7 is
given Thursday - Friday, and
Streamlining for Performance is
given on Saturday. Each day is a
full 8:30 am to 5:00 pm day. The
classes are generally given in a
hotel near a major airport for the
convenience of students who fly in
for the training. Classes are on a
“bring your own computer, buy your
own lunch”basis to save you money.
You must also supply your own
copy of OMNIS 7.

I offer a discount to people who
take multiple full-paid classes in
the same week and who pay for
their classes two or more weeks in
advance. Thisdiscountiscurrently
$100.00 per additional class. If |
cancel, a full refund is given.

Students who feel the need to re-
fresh their memory for a specific
coursethey have already taken may
auditthat course at a reduced rate.
That rate is roughly one third of
the normal class fee. I have found
over the years that auditors often
learn more the second time around
because of the repetition.

You may register by telephone,
mail, or fax. Just send us the infor-
mation requested on the Fax Sur-
vey on page 39, indicating which
classes you wish to attend in which
city from the schedule on the fol-
lowing page and include payment
information. We hold all payments
until we are certain that the class
will be held. We need a minimum
of eight full-paid people per class.
(Auditors count one third.)

37



Vol Il No 1 — 1st Qtr 1992

OmniScience

Example Disk Program

Even the greatest verbal explana-
tion is worth a lot more if accompa-
nied by working examples. Itis my
intention to make such examples
available with each issue of
OmniScience. | recognize that not
everyonewill feel the need for these,
so | have made them optional.

Each issue will contain at least one
disk offer and often two or three.
These will be at different levels of
complexity or commercial valueand
will be priced accordingly.

For example, each issue will at
least offer a disk containing the
examples from the Tips and Tech-
niques section and other articles of
that issue, as well as variations
and extensions of those examples.
The records contained in the asso-
ciated data file(s) may also hold
useful information. This will be an
inexpensive disk, usually in the
$20.00 to $30.00 range.

If there are more complex prin-
ciplesinsomearticle thatrequirea

more comprehensive application for
demonstration, a disk with such
an application will be offered in the
$50.00 to $100.00 range.

Finally, 1 have been working for
over four years on a project code
named the “Database Construction
Set” forwhich I have received many
requests. The project just got too
big and there seemed to be no good
pricing and licensing scheme for it.
I have decided to release it in a
“serialized” form (as in “tune in
next time for the next exciting...”).
These “Solution Packs” (as they
will be called) will contain code and
documentation on topics that cover
the basic needs of business trans-
action database applications. For
example, the first will focus on
General Ledger accounting sys-
tems, the next on invoicing sys-
tems, and so on. Programming
modules that you can patch into
your applications with no addi-
tional royalties are included. A li-
censing agreementwill accompany
each Solution Pack basically stat-

OMNIS 7 Class Schedule

For more information, call 510-522-6107.

Prof Dev Advanced Streamlining
Los Angeles  Apr 6-8 Apr 9-10 Apr 11
Boston Apr 27-29 Apr 30-May 1 May 2
(follows MCN Conference)
Chicago May 11-13 May 14-15 May 16
Oakland, CA May 18-20 May 21-22 May 23

Australia

June (dates and locations TBA)

(major city tour following OMNIS Developer conference)

Oakland, CA  Jul 13-15 Jul 16-17 Jul 18

Detroit Jul 20-22 Jul 23-24 Jul 25

Boston Aug 10-12 Aug 13-14 Aug 15
(follows MacWorld Expo)

Seattle Sep 14-16 Sep 17-18 Sep 19

Oakland, CA Sep 21-23 Sep 24-25 Sep 26

ing that you will retain my copy-
right in each format, include the
phrase “portions copyright by
David Swain” on your About win-
dow and in any manuals, and not
distribute the module as open code
(or share it among your friends).
The Solution Pack modules will
generally fall in the range of
$200.00 to $500.00.

I hope these disks will be of use to
many of you and that the extra
time | spend preparing them for
you will be appreciated.

This issue’s disk contains an ap-
plication demonstrating:

Event Management Techniques
Advanced List Manipulation
Uses of the Debugger

eval() Explorations

DMS to Decimal Conversion

and many other related techniques.

This disk is priced at $20.00 —
order yours soon!

Also available this issue

OMNIS 7 Shell Application

$150.00
A great starting point for any applica-
tion. It will save you hours on each
new project! Open code.

Black Boxes

$30.00
Modular procedures for data conver-
sion that you can paste into any
application. Open code.

Data Generator

$50.00
If you ever need massive numbers of
records for testing your applications,
this application can give them to you. It
creates real-looking random client
records. (Don’'t mail to them!)

Unlocking Omnis 3 Plus

$49.95 (plus shipping)
Many people are still actively using
this version of OMNIS. This is the only
viable reference available if you are.
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1st Quarter Fax Survey

I can give you better information if
I receive some from you. This sur-
vey is intended to find out what
kind of information OmniScience
readers want as well as what kind
of OMNIS support products and
servicesyou feel are needed. | would
also like your feedback on the ar-
ticles presented in this issue.

Please mail or fax your completed
survey to:

OmniScience
1418 Park Avenue
Alameda, CA 94501
Voice: 510-522-6107
Fax: 510-522-6110

Please check the class site(s) that would be most convenient for you. If
another major city is more convenient, please write it in the blank below.

O 1 have no need for training.
United States

There are dozens of classes that
could begivenonOMNIS 7. Here is
a list of the most common requests.
Please let me know which of these
would interest you in the future.

Introductory (Fundamentals)
In-depth basics (Prof Dev)
Advanced

Database Design Techniques
Interface Design Techniques
Report Techniques
Externals Workshop

OMNIS and SQL

Platform

OMNIS and IAC

O OMNIS and DDE

Oooooooogoad

O

O Anchorage O Minneapolis

O  Honolulu 0O  Chicago

O Seattle 0O Memphis

o Portland O New Orleans
O San Francisco O Detroit

O Los Angeles O Columbus

O San Diego O Philadelphia
O Lk Tahoe/Renod Buffalo

O Las Vegas O Boston

O SaltLake City O New York

O  Phoenix O Washington

O Albuquerque O Charlotte

o Denver O Atlanta

o Dallas O Orlando

O St Louis O Miami

Australasia Europe
O Brishane O London
O Sydney O Paris
O Melbourne O Lisbon
O Adelaide O Madrid
O Perth O Berlin
O Hobart O Oslo
O Auckland O Geneva
O Amsterdam
Canada
O Quebec Latin America
O Toronto O Mexico City
O Calgary 0 Cancun
O

Vancouver O Quito
O Buenos Aires

O

The quest for information didn’t
leave much room for orders. Please
indicate any of my products you
would like to order or classes you
wish to register for here. We will
call you to complete the order.

Please rate the major articles from
this issue of OmniScience.

Events
Lists
Debugger
eval()
ist()

Ad Hoc
T&T

0000000 Useful
0000000 Toosimple
00o0o0DbOdo0 Tooadvanced

Ooo0oo0oo0UoU Clear

Comments

Below is a list of OMNIS support
projectsthat I have inthe planning
stages. Please indicate which of
these would interest you.

An OMNIS 7 book

Design mag (OmniBusiness)
Audio instruction materials
Video instruction materials
Finished program modules

Oooooo

Please (circle one) send / fax me
more information about

O Classes available

0 OMNIS support products

The disk type I require is

0O Mac O PC31/2 0 PC51/4

Name

Company

Address

City State  Zip___ Country
Voice phone Fax
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Next Generation
continued from page 1

Often, manufacturers of database
programming languages try tocon-
vince the public to buy their prod-
ucts by basically lying about how
“easy” it is to create complex appli-
cations with their software. A ma-
jor point in Blyth's favor (in my
book) is that they have never taken
this approach. The new manage-
ment at Blyth makes no bones
about the fact that database appli-
cation development can be a com-
plex task and they are open to
working with experienced profes-
sionals to help solve problems for
their clients.

Yet, in spite of the complexities
involved, OMNIS 7 makes this task
more of a joy than any other devel-
opment environment | have ever
used. I have watched OMNIS evolve
over the last seven years and have
seen some of its earlier incarna-
tions created in the late '70’s and
early '80’s. The technological leaps
have been impressive! Omnis 3was
the first viable multiple file data-
base for the Macintosh. Omnis 3
Pluswas a quantum leap beyond 3.

Omnis Quartz was the first data-
base product on the Windows plat-
form. Omnis 3.3 and Quartz 2.0
could share data on a mixed multi-
user network of Macs and PCs and
were the first on either platform to
speak SQL. Omnis 5 allowed easy
transportability of applications
from Macs to Windows with a mini-
mum of conversion required and
enhanced SQL access.

Now OMNIS 7 has arrived. It was
completely rewritten in C++ — an
impressive feat in itself! Applica-
tions can now be shared by Win-
dows machines and Macs with no
conversion necessary — and UNIX
is right around the corner!

No product is perfect, and OMNIS
has room to grow like any other.
But, over the years, whenever a
need has been expressed for a new
feature, the programmers at Blyth
have come through with much more
than just the requested feature. In
this newsletter I may occasionally
mention a feature it would be nice
to have and a way to use current
features to perform that task. |
have nodoubtthat future enhance-
mentsto OMNISwillinclude many
of these proposed additions.
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In the Next Issue

A lot of the traditional methods of
working with OMNIS have
changed with the introduction of
OMNIS 7. Volume Il Number 2
will begin the analysis of some of
these changes and offer some well-
tested suggestions. And then
there’'s SQL...

Prepare for Update
Once a delicate flower that might
wither at the slightest hint of program-
ming impropriety, PFU is now a robust
mode that won't quit unless you make
it. Now there are new ways of getting
into trouble.

Format and Local Variables
Subroutines just aren’t what they used
to be. Format and local variables open
up new possibilities for structuring your
applications. We'll explore a few.

lookup() Function
This is vying for a place among my
favorite OMNIS functions. Access to
other datafiles is just the beginning!

Storing Lists
Lists aren’t just temporary repositories
for collections of values anymore.
We'll explore storage, retrieval, and
reporting techniques for Lists stored in
the datafile.

OMNIS 7 and Sybase
Sybase has some special features not
shared with other SQL platforms that
make it a great choice if you need a
client/server database. Here are the
ways OMNIS 7 takes advantage of
what Sybase offers.

SQL Reports
There is no direct reporting capability
for SQL databases built into OMNIS 7,
but there are a number of ways to
generate reports on data retrieved
from the server through OMNIS.

Tips and Techniques
More quick tidbits to make your
programming life a little easier — or, at
least, more interesting!
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A lot can change in nine years!


	OMNIS — The Next Generation
	Event Management Revisited
	New Features of Lists
	Adventures with the Debugger
	eval() Functions
	jst() Techniques
	Ad Hoc Reports
	Tips and Techniques
	About the Author
	OMNIS 7 Class Schedule
	Example Disk Program
	Fax Survey
	In the Next Issue

