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Reviews, Benchmarks and
Omnis 5

by David Swain

I am often asked why | seem to be the only software reviewer who gives
Omnis 5 a positive nod when | write in the major magazines. | can only
respond that | seem to be the only one who has spent enough time with the
product to understand its true sophistication —and | also appear to be the
only one to have worked on projects complex enough to require the
advanced capabilities that only Omnis offers.

If other reviewers have had any
experience at all with a data-
base product, it has either been
witha“simple” product like File-
Maker or with a strictly rela-
tional product like dBASE, Fox-
BASE, or 4D.

For example, | wrote an Omnis
vs. 4D “Point-Counterpoint”
style article for the June '90
issue of MacUser. In private
conversation, | learned that my
counterpart, the 4D advocate,
had never successfully created
an application with more than
five or six Files. He had been an
Omnis developer in the early
days of Omnis 3, but had “never
been able to get it towork well”.
In fact, his early drafts seemed
to be comparing 4D 2.0 to Omnis 3 (not even 3 Plus!) instead of Omnis 5.
The article was a few months late while I tried to straighten out some of
those misconceptions and blatant falsehoods.  continued on page 38

Figure 1 Schematic of a typical Omnis 5 review
in any one of a number of Macintosh or
PC trade journals.

Developer Haven Down Under

In March | attended an Omnis Developer Conference in Australia spon-
sored by Solutions, Ltd., the Australasian distributors of Omnis. It
reminded me of the old days here in the States, so | thought I'd spend a
few lines to share my impressions of the conference.

The most striking thing | saw there was the unabashed enthusiasm of the
people attending. They were enthusiastic about Omnis 5, about the
things they were learning at the conference, and about the impressive
level of support they had been receiving from Solutions. There were also
many worthwhile speakers there, including people from Apple Australia,
the government, MacWorld Australia, a national software distributor,
and Gavin Foster from Blyth UK. continued on page 38
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Omnis 5 version 1.2

The latest version of Omnis 5 to be
shipped as of this writing is num-
bered 1.21. It has a few new fea-
tures (and a few new bugs!) that |
feel you should be aware of.

First Impression

Thefirstthing that most of you will
notice are some changestothe stan-
dard menus. The wording and po-
sitioning of items in the standard
Omnis 5 menus now conformseven
better to the standards used in
most Macintosh programs. This
doesn’t hurt anything on the Win-
dows 3.0 side since no clear stan-
dards have been set there and

Short and Long Menus

Perhaps the most radical change
that arose with this version is the
advent of the long and short menus
modes. Long menus mode is very
similar to the menu structure we
have always had in the Omnis 5
development environment. Short
menus mode is designed for the
newcomer to Omnis or the person
who just needs to get in and do
simpler applications quickly.

The most significant change in the
long menus mode is in the Design
menu. Instead of a growing list of

menu bar for our use —even if they
weren't there before. This is be-
cause we no longer have the option
to install or remove any of the
Omnis menus. This is the only
change to the File menu in Short
Menus mode.

The Design menu is another issue
entirely, however. The entire top
section (the one giving us access to
various kinds of Format) has
changed. There are now five items
each giving us access to one of the
five types of Format. Selecting any
of these options opens a window
that displays an alphanumeric list
of the currently defined Formats of
that type and offers buttons for
creating, modifying, and otherwise

manipulating a Format se-

those that are evolving gener-
ally follow the Macintosh
model. Where there isno model
tofollow from other Macintosh
programs, the wording hasstill
been made more concise in
most cases.

For example, instead of saying
Show design menu, that File

Formats ... ®2
i D < Window WIPELCOME
Cycle Formats #1| Window Log On

Window About Polymath

Save All Changes
List Field Names #®0

Close Top Window
Close Other Windows
Close Rll Windows

lected from that list.

The Window Formats and Re-
port Formats windows have
an additional button with ex-
citing potential. This is a but-
ton that allows the program-
mer to create a default Win-
dow Format — or two default
Report Formats — directly

menu item now simply says
Design menu, allowing the as-
sociated check mark to indicate
whether that menu is to be shown
or hidden. This applies to all simi-
laritems. The old item Change user
password has been condensed to
Password. Andwhere we wereonce
offered Select application, we are
now more appropriately prompted
to Open application.

In addition, a number of menu
items have been putin more appro-
priate menus. Change data file,
Report destination, and Page setup
now appear in the File menu as
they would in any other program.
In addition to being able to Open a
different application file, we also
have the choice of New application
and Close application.

Figure 2 Long menus Design menu showing submenu

of recent formats

up to nine of the most recently used
formats, there is now a single line
entitled Recent formats... that ac-
cesses a submenu of up to twenty
most recently used formats (see
Figure 2). Not only does this allow
the programmer more flexibility
when working with a complex set
of formats, but it gives us the same
“reach” when selecting any of the
Close window options no matter
how many or how few formats we
have been working with.

Selecting Short menus from the
long File menu puts us in Short
Menus mode. The first thing we
notice is that, in single user mode,
both the Designand Utilities menus
are automatically placed on the

from a File Format (selected
from a list of those available).

Unfortunately, the currentversion
of Omnis doesn’t give us a way to
customize the attributes Omnis
uses to build these windows and
reports and the ones chosen by
Blyth's programming staff are in
almost total conflict with the way |
have chosen to program Omnis.
For example, | prefer to use 12
point Chicago font for field labels
and 12 point Monaco for fields.
Omnis uses 9 point Monaco for
both and differentiates between
labels and fields by using entry
fields with a border. I rarely use
the bordered entry fields in my
work. The default procedures for
these windows are designed for
multi-window switching. | prefer a
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very different programming tech-
nique and would have tocompletely
rewrite all of these procedures. The
reports use the Monaco font (in-
cluding a number of bold text
blocks) when | would much prefer
Courier. As a consequence, | don't
use this feature.

Another reason | don't use default
windows or reports is that this fea-
ture is only available in Short
Menus mode. Since I make fre-
guent use of the Recent formats...
option in Long Menus, | prefer to
work there. There is no equivalent
feature of the general Formats win-
dow in Long Menus mode. Ifonly...

Window Manipulation

A number of new features and en-
hancements have been given to us
for manipulating windows. Rather
than dealing with these under sepa-
rate headings of “variables”,
“procedure commands”, and “win-
dow attributes”, | think it makes
more sense to discuss them as a

group.

For people who deal with multiple
window manipulation, there is a
new Event Message variable, #1o-
Tor. This is a Boolean value that
will normally be detected at the
Window Control level (see Vol I No
1, pp. 20-25) just as #AFTER iS
normally detected at the field pro-
cedure level. A“YES” value for this
variable indicates that the current
window has just been brought to
the top, either by clicking on that
window or by the Open window
command. It also is shown in the
sys(84) message string along with
the name of the window that was
brought to the top when such an
event occurs.

We now have more options avail-
able for specifying the location and
size of a window when we open it.

The Open window command now
not only lets us dictate the position
ofthe upper left corner of the named
window, but the lower right one as
well. This means that we can actu-
ally resize a window on opening it
with this command in the form of

Open wi ndow { nanme/ topl | eft/
bot toni ri ght}

The positioning parameters are
measured in pixels from the top
left corner of the screen. For ex-
ample, if we want to open awindow
that has a title bar to the full size of
the monitor, we can issue the com-
mand

Open wi ndow { namel 20/ 0/
[sys(104)]/[sys(105)]}

The value of 20 in the top position
parameter is the height of the title
bar in pixels. The Open window
command positioning parameters
ignore the size of the title bar.

In addition, we no longer have to
struggle with bothersome algo-
rithms in square bracket notation
just to get the window centered on
a general screen. There is now a
simple optional parameter we can
invoke called “center” (“centre” on
some versions) that does the job.
The optionworks fine, butithasits
limitations.

The “center” parameter can be
correctly interpreted by Omnis if
entered in either lower or upper
case. The only problem with this
parameter is that many non-US
versions of Omnis recognize “cen-
tre” as the correct spelling and
trigger a devastating error when
asked to interpret “center”. Per-
haps if Omnis could use one or the
other...

There is also an option called
“stack” that opens the named

window on a 20 pixel horizontal
and vertical offset to the one cur-
rently on top — that is, if that
window had been opened using the
“stack” option. The first window to
be opened using thisoptionisplaced
in the upper left corner of the
screen. The next window opened
usingthisoptionisproperly stacked
on the first one even if other win-
dows had been opened in the
meantime without this option.
Consider this procedure:

Open wi ndow {w ndow 1/ center}
Open wi ndow {w ndow 2/ st ack}
Open wi ndow {w ndow 3}

Open wi ndow {w ndow 4/ st ack}
Open wi ndow {w ndow 5/ st ack}

The first window would open cen-
tered asexpected. The second would
open in the upper left corner of the
screen, not stacked on the first.
The third would open wherever it
had been leftin modification mode.
The fourth and fifth would be
stacked in sequence based on the
position of window 2.

The new parameters for Open
window are mutually exclusive —
that is, only one of them will actu-
ally work if you try to use more
than one at a time. For example,
trying to use both “stack” and
“center” (to try to get the next
window to stack on one that is
centered) will cause a devastating
error (one that closes all windows).
Either “stack” or “center” can be
used with the positioning param-
eters, but the positioning param-
eterstake precedence in mostcases.
The top and left parameters will be
used and the bottom and right pa-
rameters will be ignored. “Center”
will be completely ignored when
used with top and left. “Stack” will
be ignored with regard to position-
ing the current window, but the
next window opened with the
“stack” parameter will be stacked
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as if the first one had been placed
in the upper left corner.

There remains no way that I can
see to begin stacking windows any-
where other than in the upper left
corner using these parameters.
There is certainly no way to stack
on a window that has been cen-
tered by that method. We can go
back to our centering algorithm,
though, and use a couple of tempo-
rary fields to control the stacking
process. This method is outlined in
the Tips & Techniques section of
this issue.

Window Attributes

The fact that we can now specify all
four corners of a window when
opening it goes hand in
hand with some of the new

show and work with areas that
otherwise would be off the screen.
Duringdataentry, the window will
shift automatically if the cursor is
sent (by tabbing or shift-tabbing)
to an area off screen. When creat-
ing windows that might be over-
sized for some monitors, the top/
left/bottom/right method should be
used for opening the window to
keep the window boundaries in-
side the monitor area and ensure
that the scroll bars will be available.

These window attributes are se-
lected from the new Window At-
tributes window shown in Figure
3. They are only available for win-
dowswith atitle bar. Dialog frame,
simple frame, and no frame win-
dows are not allowed to be resized.

this will not scroll any titles or
related entry fields you may have
placed above or belowthe ListField,
and we are still limited to twenty
field names assigned to a List in
this version of Omnis, but the hori-
zontal scroll bar can still be a very
useful feature.

We can also assign both horizontal
and vertical scrollbars to picture
fields in a Window Format. These
bars can be assigned independently
— that is, you can use one or the
other or both asnecessary. There is
no apparent interaction between
the selection of these scrollbars and
the Do not scale option for picture
fields. One would assume that this
option should also be checked when
checking scrollbars, since the bars
would be totally useless if
the displayed picture were

Window attributes

scaled to the size of the

window attribute options
availableinversion 1.21. If
the operator doesn't like the
size window we have pro-
grammed, we can give them

window style:
@ Title fr-arne
O Drialog frame
D Simple framne
D Mo frame

E Close box

|:| Grovw buo

|:| Eoorn bos

|:| Horizental scrollbar
|:| Yertizal scrollbar

the option of manually re-

Window title:

D Show commands meny
] allow clicks behind
D Keep bringtofrront clicks

picture field.

Port Control
There were no new proce-

sizingitbyincludingagrow |l

[ dure commands added to

[ cancel |

box on thatwindow. Thisis

the 1.21 version of Omnis

acontrol thatresidesinthe
lower right corner of awin-
dow and can be dragged by the
operator to resize that window as
needed.

Another new window sizing con-
trol is the zoom box. This is a box
that resides at the right end of the
title bar of a window. Clicking on
this box opens the window to fill
the entire monitor area. Clicking
on it again returns that window to
its original size.

We can also create awindow thatis
the appropriate size for a large
monitor, but still allow operators
with smaller monitors to use it by
including horizontal and vertical
scrollbars on the window. These
allow the operator to manually

Figure 3 Window attributes window

Field Attributes

There are significant new at-
tributes for a couple of window
field types that are worth mention-
ing here. They are primarily user
convenience features that you can
provide for your operators. They
won't affect your programming.

If you ever have trouble displaying
all the columns you would like in a
List Field, there is now a remedy.
We have the option of providing a
horizontal scrollbar on any List
Field. This will allow the operator
to scroll to information formatted
in the List Field but out of view to
the right or left. Unfortunately,

5, nor were any removed

or enhanced. One related
feature was enhanced, however.
We are now given a little more
control over output to a port in the
port setup dialog accessed by the
Prompt for destination command
(Figure 4). This dialog is found by
first either executing the Prompt
for destination command or
choosing Report destination from
the File menu, selecting “Port”, and
then clicking OK.

For a brief review, this dialog al-
lows the operator to select and set
up a port for print or telecommuni-
cations output. The dialog shown
here is from the Macintosh version
of Omnis 5, but the Windows ver-
sion is similar. In the Windows
version, the ports available are




by David Swain

Vol I No 3-April 1991

selected fromalistinstead of radio
buttons (because there are so many
more choices). There are two more
baud rates, 110 and 150, to allow
for some of the more archaic equip-
ment that can still be associated
with some PCs. Finally, the check-
box at the bottom is labeled
“Convert to ASCII” rather than
“Convert for ImageWriter”.

Theadditionstothe

The color table is now stored in the
application file. It can be seen (and
evencopied intoother applications)
in the Applications part of Utilities
as a “font table” named #coLors
(along with the Window and Re-
port font tables). No more will
strange color combinations (other
than those you have selected, of
course) appear inyour applications
at your user sites.

ing users, Blyth spentagreat many
man hours perfecting an identifi-
cation scheme where our serial
numbers actually mean something.
Here is how it works.

You initialize your copy of Omnis 5
as before, giving your name, busi-
ness, and serial number when
prompted the first time you launch
the new version. Should you ever

need to add more

portparameterswe
can specify are the

5et port and parameters

I userstothe system,
you simply call

horizontal and ver-
tical pitch of the
output — known in
Omnis as “charac-
ters per inch” and
“linesperinch”. The
important thing to
know about these
parameters is that
they do not send
control characters

00
O e00
v qzo0
{11200

@ Modem port

—Baud rate :

1 FE00
1 4500
{7200

i 1+ Printer port
—Parity ;
@ Mone

£ 0dd
':::' Ewven

Blyth Software (or
the distributor for
your country) and
give them your se-
rial number, the
number of users
you need to add,
andyour creditcard

() 9500

to the printer (or

modem) to set up
these specifications
in the output de-
vice. Instead, they

number (very im-

{2400 19200 portant!). You will
—Flow Control: then be given an-

other number for

[ Format: I:::I Mone use with the Omnis
{1 7 data bits (@) 1 stop bit i) Wan /Xoff 5 Upgrader pro-
(@) 2 data bits () 2 stop bits (®) Hardware gram that will

bump you to the

are used by Omnis
to properly justify
the outputfield val-
ues with padding
spaces and to

Characters per Inch
EI Lines per Inch

|:| Conwert for Imnagewriter

number of users re-
guested. Also,when
new versions of
Omnis 5 become
available, you only

determine page
breaks.

Color Table

The Omnis5.inf file has even less
to do these days. One of the things
it did in all previous versions of
Omnis 5 was to store the custom
color table setwith the appropriate
option of the Defaults menu. Un-
fortunately, this linked a custom
set of color definitions with that
copy of Omnis, not with a specific
application. When the color table
was changed, it was changed for all
applications running with that copy
of Omnis 5.

Figure 4 Port parameters dialog

Also, we can select the colors to be
included in the color table from a
standard Apple color picker on the
Macintosh. Thisallows ustochoose
from sixteen million hue and satu-
ration combinations instead of be-
ing limited to only 256 choices as
we have been in the past.

Serialization

In an attempt to gain more control
over the updating process at large
multi-user sites, as well as to cut
costs associated with increment-

need to use the Up-
grader program
supplied to trans-
feryour serial number and all extra
users to the new version. No need
to remember all those numbers.

This new “update protection”
scheme only works with the new
Omnis5.inf file distributed with
your 1.2 update disk. Your original
Omnisb.inf file is still valid and
you can still use incrementer disks
for adding users to your copy of
Omnis. You cannot use both the
Upgrader program and Incre-
menter disks — they are mutually
exclusive.
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Sales Transactions

The main income generating activ-
ity for most businesses is the sale
of goods or services. Accurate and
flexible tracking of these sales type
transactions for a given business
offers the owners or managers an
opportunity to have their fingers
on the pulse of that business. This
can mean that those decision mak-
ers may have more accurate and
timely information than their
competitors on which to base their
decisions for future courses of ac-
tion for that business. Sometimes
this competitive edge, or the lack
thereof, can mean the difference
between success and failure for a
business.

In the physical realm of most busi-
nesses, the pieces of paper that are
used to track this sort of transac-
tion are called invoices, bills, sales
slips, or receipts. Compiling
information from these physical
records can be a laborious task at
bestand has traditionally required
a specialized labor force of
accountants in larger businesses.
Many small businesses don't even
bother with these details — and
suffer as a result.

In this article, I will examine the
potential advantages for a business
in being able to accurately track
this information. Then, in the fol-
lowing article, I will detail the File
structures and indicate some of the
interface constructs we can use to
build a database system in Omnis
to flexibly manage and report on
this kind of information flow.

Terminology

Since there are many other types
of transactions that can occur
within abusiness, the word “trans-
action” itself is a little too broad to

use in describing the sales track-
ing process. | prefer to use “in-
voice” or “invoicing system” as these
terms are more descriptive of this

class of transaction.

In the context of this discussion,
when | use the word “product”, |
will be referring to anything tan-
gible or intangible that is sold to a
customer. The term “product” will
also include services here, since it
is simpler to speak of commodities
of exchange inageneral sense. The
principles discussed here apply to
housecleaning and gardening ser-
vices justastheydotoretail stores.
The product of a rental business is
the use of an article, although most
rental storesalso have aretail sales
aspect.

A Game of Numbers

Numbers play a decisive role in the
life of any business. Just as the
laws of physics determine how the
universe works, the laws of finance
determine whether businesses
grow or fail. As the saying goes,
failure to recognize these laws in
action does not make a business
immune to their consequences.
Only by careful observation of the
raw numbers and certain key ratios
derived from them can a business
hope to make the choices necessary
to survive in our increasingly com-
petitive environment today.

Different types of business have
different needs both in the infor-
mation to be tracked and the meth-
ods used to capture that informa-
tion. Forexample, some businesses
deal in such volumes of
commodities sold to faceless cus-
tomers that tracking sales by cus-
tomer would be a useless waste of
time. | am speaking here of busi-

nesses like fast food outlets, gro-
cery stores, movie theaters, and
other such businesses. The raw
numbers from the cash registers
tied only to the products purchased
(plus occasional input from special
offer coupons redeemed and con-
sumer surveys) are enough infor-
mation on which to base most im-
portant decisions.

On the other hand, many busi-
nesses need to maintain close con-
tactwith each customer. They must
make sure that the customer is
made aware of special offers and
new products as they become avail-
able and they use individual
customer feedback (both directand
indirect) to determine what new
products to carry and which old
ones to discontinue.

Mass Market Needs

The numbers generated by sales of
hamburgers, produce, or ticketsare
certainly significant to these large-
scale, mass marketbusinesses, but
tying each sale back to a specific
customer is unnecessary. These
businesses thrive on televisionand
newspaper advertising and mass
merchandising. They do not have
to be concerned with targeting spe-
cificcustomersin their bid for sales
dollars. (It is becoming more fea-
sible to track this information in
the case of grocery storeswith ATM
paystations and laser barcode
checkouts, however.)

Ifthese businesses use mailing lists
atall, they are usually bought from
companies whose business it is to
buy and sell such information. The
mailings so generated are often no
more personalized than to be ad-
dressed to “Our Neighbors at...”
and are expected to have a fairly
low rate of return. Such mailings
saturate ageographicareaand are
the epitome of “junk mail”.
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These companies don't bother
maintaining lists of potential cus-
tomers —they deal with a broader,
statistically-based picture and in-
dividuals are meaningless. Volume
is all that matters.

The expansion of the SQL capabil-
ity of Omnis has made working
with such companies a much
greater possibility for those of you
who are independent consultants.
It has also brought many people
into the Omnis family who work
within such companies. Both of
these are reasons for including this
discussion where | have always
mentioned only customer-based
invoicing systems before.

Mail Order Businesses

In the past, mail order companies
have operated like mass market
companies. They would buy mail-
ing lists, send out catalogs, and
wait for the orders and money to
come rolling in.

Today, it is necessary to be much
more competitive. There are sim-
ply many more mail order compa-
nies out there competing for not
many more dollars. These busi-
nesses must target their custom-
ers much more carefully than ever
before and they must also provide
much more personalized service if
they expectto retain their customer
base. Repeat business is essential,
but harder to maintain.

Many mail order companies have
become much more specialized in
their offerings. They offer high
guality merchandise (for example,
household goods) to a selective au-
dience (people who want and can
afford high quality household
goods, but are too busy to go shop-
ping for them). Customer reten-
tion and expansion through word-
of-mouth advertising are of utmost

importance to the survival of such
specialized mail order houses —
but these can only be achieved
through good customer service and
repeated contact. Blind mailings
have too small a return to warrant
the expense.

Detailed and flexible information
management can add strength to
these businesses. If their volume is
large enough, it is possible to cre-
ate special mailings, and even spe-
cial catalogs, for certain classes of
customer based upon the types of
items they have purchased in the
past. Thisisdone toensureahigher
rate of return on the advertising
dollar.

Detailed customer purchase pat-
tern tracking also allows these
businesses to venture into other
related areas when they are ready
to expand. For example, a com-
pany that sells hiking and camp-
ing equipment can target people
who buy certain types of gear as
potential customers for trekking
packages toexotic locationsaround
the world — a venture into the
travel business!

Many of you will have the opportu-
nity to create systems for this type
of business sometime in your
career. There seem to be new ones
popping up nearly every day. You
might even be tempted to start
your own — you will already know
how to manage the information!

Narrow Market Needs

There are many traditional busi-
nesses that have always reliedon a
targeted customer base. These nar-
row market companies include
manufacturers and wholesalers of
specific product types (plumbing
supply distributors, for example)
whoare limited toarelatively small
number of customers who can af-

ford to buy the quantities of prod-
uct that they must sell in order to
be profitable. More often than not,
these companies rely heavily on a
sales force that makes periodiccalls
on each customer. These compa-
nies are only as effective as the
information management skills of
their field salespeople.

Besides narrow markets, these
businesses also often have narrow
margins. They must strive to re-
main price competitive while main-
taining product quality and
generating a profit. Many of these
businesses turned to computer
technology years ago to aid in the
numeric juggling act they must
perform to balance the quality-
price-profit equation. But most are
still using the same computer or
computer service they started with
years ago and are now losing the
competitive edge they once had.

An added twist to systems for this
type of business is that they often
have to track bids or quotes in
addition to sales. They may have
alsoevolved some very complicated,
butimpressive discount structures
in cutting special deals with im-
portant clients — in fact, they may
in some cases be cutting their fi-
nancial throats with these dis-
counts and not know it.

Cost accounting is also an essen-
tial part of information systems for
these businesses because of their
narrow margins — but this is be-
yond the scope of our discussion in
this issue.

The opportunities for consulting
with this type of business are many
andvaried. You may be required to
build a system for a local area net-
work at the home office for data
entry operators to log in field orders
or you may need to build an SQL
interface for the sales force to log
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onto the company’s mini computer
remotely. In any event, these com-
panies are used to dealing with
contractors and are also used to
paying the rates that you have to
charge for your services. They may
evenbe pleasantly surprised at how
inexpensive your rates are relative
to what they've been paying for
maintenance on their mini!

Small Businesses

Local retail stores and service busi-
nesses are sometimes the poorest
managed businesses with regard
to information systems, yet they
could each have such potential if
the ownerswould learn how to play
their numbers right. These
businesses are often started by
people with a special skill or inter-
est who decide to open up a shop
without any real idea of how to run
a business. They rent business
property, redecorate nicely, stock
up, place afew ads in local newspa-
pers, and wait for the money to
come rolling in. Customer interest
may be sparked initially because of
the novelty of a new store opening,
but this soon fades unless appro-
priate measuresare taken to main-
tain consumer interest.

These business owners are not stu-
pid people, but there are few places
to go for the education they need to
be successful. They pattern their
activities after mass market com-
panies, consciously or uncon-
sciously, because that's the way
they have heard that businesses
arerun. Their information systems
are another matter.

They keep track of their customers
by remembering their names and
interests. Their customer list is
most often a type- and hand-writ-
ten list that they photocopy onto
mailing labels — if they even go to
the extreme of sending out an occa-

sional flyer. They manage their
inventory by considering what they
would like to see on their shelves
and remembering what sold well
last year at this time. Human
memory does not often make an
effective information management
system for a business — even for a
small one.

Most of these business ownerseven-
tually learn the rudiments of
bookkeeping (often under duress),
but they fail to keep up with the
task until tax time (thinking they
are only doing this for the govern-
ment) and often never learn to in-
terpret the numbers.

Paper systems cannot serve the
needs of this type of business to-
day. The job of compiling informa-
tion from the paperwork is toomuch
for an individual or a small staff
when added to the other tasks they
must perform daily. Many small
business owners get sold a com-
puter system, again because they
have heard this is something they
must have. But the off-the-shelf
software sold to them by their com-
puter dealer is usually either writ-
tenwithadifferentkind of business
in mind or is too general to be
tailored to their specific needs. And
the software doesn’t come with in-
structions on how to use the infor-
mation it stores.

A custom tailored computer infor-
mation management system can
beinvaluable to such businesses —
especially if the consultant can also
educate the business owner in the
effective use of that system. It can
allow for instant (or nearly instant)
access to current sales and finan-
cial reports for faster decision-mak-
ing (and better presentations to
financial institutions for loan
requests when needed).

Thiscustomsystemcanalsogreatly

enhance direct communications to
customers to generate more sales
and indirect communications from
customers (in the form of sales fig-
ures) to help determine consumer
demand. It can even be designed to
allow for tracking of advertising
responses so that the business
owner can better manage that of-
ten hefty expense item!

By the way, these are the types of
businesses you and | will most of-
ten be asked to help. They can be
both the most frustrating and the
most rewarding of clients. Frus-
trating because they often come to
us as a last resort and don’t under-
stand why our service costs somuch
money. Rewarding because the
combination of proper education
and a good information manage-
ment system, tailored to their
specific business, can make such a
positive impact on their business
effectiveness.

One-Time Sales

There are many businesses that
rely on repeat customers, but that
sell their merchandise on a one-
time basis. Included in this group
are art galleries, antiques dealers,
auction houses, pawn shops, and
junk yards. The common element
here is not the merchandise car-
ried, but the fact that inventories
are constantly changing and that
inventory items are necessarily
one-of-a-kind.

Most of these businesses will need
to know who bought which items
on a short-term basis for account-
ing purposes, but the long-term
information of importance is the
link between individual customers
and the types of items they have
bought. For an art gallery, this can
include type of artwork (painting
vs. sculpture vs. print), artist or
style, and price range. For an auc-
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tion house, this could be a combi-
nation of the types of articles
purchased and the industry seg-
ment to which that customer be-
longs (production equipment for
the bakery business, for example).

These types of business often sell
their merchandise “on consign-
ment”, meaning that they simply
market items for other people with-
out actually investing in the
products themselves. Inventory
managementbecomesamuch more
complex task in this case, since
they are actually maintaining in-
ventories for each of these suppli-
ers and must communicate inven-
tory levels, sales and commissions
on a periodic basis to each of them.

Business Practices

Individual businesses each have
their own practices regarding pric-
ing and discount structures,
shipping and other charges, and
commissions and consignment
rates. Inaddition, many businesses
are obligated to collect sales, ex-
cise, and use taxes for their regional
governments — and issues regard-
ing what items are taxable, who is
exempt, and how much to charge
vary widely from place to place and
from time to time.

The combinations of business prac-
tices and government impositions
seem endless, but here are some of
the more common elements seenin
invoicing systems.

Special Pricing

Many businesses have more than
one price for each item they sell,
depending on who is buying the
items or how many of them are
bought. The most common varia-
tions of this practice are quantity
price breaks and pricing based on
customer category.

Pricing by quantity is not exactly
the same thing as discounting, al-
though it also results in a reduc-
tioninunitprice when sellingmore
unitsinasingle transaction. Think
of quantity pricing as being the
“permanent” pricing structure and
discounts as being a “temporary”
or “transient” extra reduction.

Quantity pricing works like this.
Let's suppose that the base unit
price of an item is $6.00. Thisis the
price used when selling a single
unit in a transaction. If the cus-
tomer buys six to eleven units of
that item at one time, the unit
price is reduced to $5.75. A pur-
chase of twelve or more units fur-
ther reduces the unit price to $5.65.

The quantities six and twelve are
referred to as “price break” quanti-
ties. The purpose of this pricing
method is to promote high sales
volume on each invoice. This type
of pricing is used by many retail
and mail order businesses and most
wholesale businesses. Mass mar-
keters generally don't build this
strategy into their structures, but
may offer coupon specials that
mimic this practice.

Customer categories are also used
to reduce prices for certain custom-
ers, usually those who have
established certain minimum pur-
chase criteria over some period of
time. For example, a business
might have three categories of cus-
tomer labeled “retail”, “wholesale”,
and “preferred”. Each product will
then have three prices — the price
used on an invoice is determined
by the category in which that
customer falls at the time of the
invoice.

This pricing method is used to pro-
mote long-term high purchase vol-
ume and repeat business. Again,
mostwholesalers and manufactur-

ers employ this method to promote
higher sales volume over the long
term, but many retail and mail
order businesses are beginning to
use similar pricing strategies as
are a number of multi-level
marketing firms.

Some businesses may employ both
of these schemes simultaneously
with more break points and more
categories.

The choice of strategy is driven by
the perception, among the deci-
sion-makers of each business, of
what incentives will promote the
greatest long-term profit margin.
Higher volume per transaction or
per customer can significantly re-
duce administrative and sales
costs. It can also lead to lower ac-
tual cost of goods when purchasing
in greater volume from a supplier,
who in turn lowers sales costs —
and so on, right up the chain to the
ultimate source! Accurate track-
ing of sales and cost information
(and learning to use that informa-
tionwisely) makes this systemwork
to everyone’s advantage.

Discounts

Another incentive offered by many
businesses to increase sales is the
discount. There are a variety of
methods and rationales used for
discounting sales of goods and ser-
vices — here are some of the most
common.

Sometimes a discount is assighed
to a specific product. This may be
done to sell more of a slow-moving
item or to get rid of inventory for a
product that is to be discontinued.

When a discount is offered on a
popular product, itisgenerally tied
to the sale of something else. For
example, a minimum purchase of
other products may be required to
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receive the discount on the popular
product. In this case, the price re-
duction on the product that is sell-
ingwell anyway is being used asan
incentive to increase total sales
volume.

A popular product may even be
given away free (on a limited basis
— and tied to sales volume) if such
an incentive is expected to spark
enough of an increase in sales to
warrant the cost.

Discounts are sometimes applied
totheoverall invoice, while at other
times they are applied on aline-by-
line basis. Inaddition, the discount
may be a specific dollar amount, or
it may be given as a percentage of
the invoice or line item total.

Asyou can imagine, this could lead
to system-paralyzing complexity if
you tried to allow for all possibili-
ties in designing a generic sales
tracking system. A custom system,
limited to only those practices of a
specific business, will always be
much more efficient.

Discounts are also sometimes of-
fered on certain items as a means
of tracking advertising effective-
ness. This is one of the primary
purposes of coupon ads for mass
market businesses. This is a sepa-
rate issue that we will treat in a
later OmniScience, but this kind of
discount must still be reflected in
the invoicing system like any other.

Sales Tax

Many typesof businessare required
to collect taxes for their local or
regional government. The most
prevalent such tax is the sales tax.
This tax has traditionally been lev-
ied on the consumer for the pur-
chase of goods, but many govern-
ments are alsoimposing asales tax
on services as well.

The determination of what is or is
not taxable varies from one gov-
ernment to the next and may
change over time (generally with
the list of taxable items getting
longer). Merchants are required to
collect sales tax from the consumer
for each transaction and then sum-
marize all sales made on a periodic
basis (monthly, quarterly, or
yearly), remitting the tax on the
taxable portion of those sales to the
government.

Businesses that accept telephone
and mail orders and ship products
to customers outside of their tax
district often have an extra infor-
mation burden. They may not have
tocharge salestax on taxable items
sent to a location outside their dis-
trict, or they may have to charge a
different amount because the
destination either still falls under
they same general governmental
jurisdiction or because there is a
reciprocity agreement between
their government and that of the
destination.

For example, in the State of Cali-
fornia we have over ten distinct
sales tax districts (generally county
governments with their own add-
on taxes), plus a basic sales tax for
any other parts of the State. We are
required to report sales made into
each of these districts and deduct
sales made to points outside the
State. Newdistrictsare added from
time to time and the percentage
tax in each district can change pe-
riodically —sometimes even in the
middle of a month! Other parts of
the country have similar problems,
and I'm sure that those of you out-
side the U.S. also have these head-
aches to contend with.

If sales tax is not collected, the
merchant is still liable for the tax
— and ignorance of the law is no
excuse for non-compliance. It is

therefore extremely important for
the merchant to be able to accu-
rately collect and report on this
revenue they manage for their gov-
ernment. Since that pastime is
completely non-income-producing,
it is also important that the pro-
cess be done as quickly as possible
without sacrificing accuracy.

The same principle appliestoother
forms of merchant-collected taxes.
Thesecaninclude, butarecertainly
not limited to, luxury tax, liquor
tax, cigarette tax, etc. Each busi-
ness has its own headaches here.

Shipping Charges

With shipping costs skyrocketing,
more and more mail and telephone
order businesses charge an addi-
tional amount on each invoice for
shipping. This practice is designed
to help recover the seller’s costs for
this service and pass some or all of
it on to the consumer.

Thealternativeistoincrease prices
to cover the cost of shipping, but
that tends to make the pricing seem
less attractive and can have a long-
term negative impact on both sales
and profits.

Some businesses use a weight-
based shipping charge in their in-
voicing system. Although this is
undoubtedly the mostaccurate sys-
tem for recovering shipping costs,
it requires additional information
overhead (knowing the weight of
each item on the invoice plus the
weight of packing materials). This
method is most often used by
businesses that sell heavy items
where shipping costs can easily
approach, oreven exceed, the actual
invoice total.

Most businesses include a nominal
charge for “shipping and handling”
that approximates the shipping
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cost. The purpose here is to offset
as much of the actual cost as pos-
siblewithoutadding the extraover-
head required for accuracy.

There are two prevalent methods
for assigning a shipping charge fig-
ure. Both are based on the invoice
total. The simplest (from the data-
base designer’s point of view) just
takes a percentage of the invoice
total amount as the charge. This
can be set up to be calculated auto-
matically — even to be rounded to
the nearest 25¢ or whatever.

The other method relies on a “ship-
ping charge table”. This was the
simplest method to use with paper-
and-pencil systems (before the
advent of the electronic calculator)
because a clerk only had to find
where the invoice total fell on a
chart and use the corresponding
charge. This method is still in wide
use today, although the needs that
caused itsevolutionare notasvalid.
It takes a little more cleverness to
design a computerized system to
emulate this process.

Receiving Payment

Selling goods and services is only
half of the actual transaction. The
other half is getting paid. There
are a number of ways that pay-
ment can be made (and tracked) in
an invoicing system.

Retail stores, restaurants, and
mass marketing companies that
deal directly with the public have
the easiest time at this in many
ways. These businesses are gener-
ally “cash-and-carry” operations —
that is, people pay for their mer-
chandise at the point of purchase.
And many of them only accept cash
in payment — no checks or credit
cards. Money is given, merchan-
dise and necessary change is re-
turned. Simple and clean.

Credit card payments are treated
like any other as far as invoices are
concerned. The only additional in-
formation required is the credit
card number, expiration date, and
authorization code.

Mail order houses (and many other
types of business) can have more
problems to contend with in their
sales information flow regarding
payment. Sometimes in the real
world, when a check or cash pay-
ment is received with an order, the
customer might either send too
much or too little. The problem is
how to keep track of that discrep-
ancy and eventually make it right.

Overpayments are dealt with by
issuing the customer either acredit
or a refund.

CODs and sales made on account
areformsofdelayed payment. Here
merchandise leaves the point of
sale with a promise of payment.
Underpayments also fall into this
category. We will explore accounts
receivable in the next issue.

Commissions

Many businesses have salespeople
who are paid a base salary plus a
commission on each invoice they
generate. It then becomes impor-
tant to be able to track sales by
salesperson and summarize this
information on a periodic basis.

Consignments are usually dealt
with in much the same way. In this
case, though, we speak of the busi-
ness keeping the commission on
the item sold. A salesperson may
also receive a portion of that
commission.

Back to the Books

Ultimately, all information about
the financial end of sales transac-

tions needs to find its way back
into the general bookkeeping sys-
tem for that business. (Refer to the
discussions in Issue #2.) Entries
must be made to the General Jour-
nal to reflect all sales activities
logged in the invoicing system.

In some businesses, this can be
done on a transaction by transac-
tion basis. For most businesses,
however, this is not a practical al-
ternative — even for a computer-
ized system. Whether we're talk-
ing about a mass market business
or a small retail store, there would
just be too many entries.

Thestandardalternative istomake
a single journal entry from a peri-
odicsales tally or summary of sales
activity. This is usually done on a
daily or weekly basis, often from
cash register tapes or some similar
source. This tally would include
any breakdown of sales and rev-
enues appropriate for that busi-
ness (e.g., sales by product type).

Food for Thought

This article raises a number of is-
sues that must be considered when
designing sales tracking or invoic-
ing systems. It is intended to set
the stage for our design discus-
sions in this and the remaining
four issues of this volume of Omni-
Science. Issue #4 will discuss Ac-
counts Receivable and tracking
payments received, Issue #5 will
discuss Inventory Management (in-
cluding receiving and warehouse
movements), Issue #6 will discuss
Customer Demographics, and Is-
sue #7 will discuss Advertising Re-
sponse Tracking.

Now that we have discussed the
possibilities that abound in the
world of sales, let's look at how we
can model these sales practices
using Omnis.
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Computerized Invoicing

In a basic sales transaction a prod-
uct or number of products is sold to
a specific customer on a particular
day for a specific price. In setting
up a computerized model of such
transactions for aspecificbusiness,
our File structure depends upon
the information needs and business
practices of our client’s enterprise.

A major key to setting up a file
structure that can track this kind
of information very flexibly is to
determine whether more than one
product can be sold at one time.
(This most often is the case.) It is
also important to determine
whether, and how, our client needs
to track customers related to each
sale. Finally, we must recognize
that the ultimate purpose of the
invoicing system is not to generate
a piece of paper called an invoice
(although this is usually necessary
in some form), but is to give us an
opportunity to track sales by cus-
tomer, sales by product, and sales
by date range, etc. — and as many
combinations of these as are ap-
propriate for our client’s business.

Single File Invoices

In some special circumstances, an
invoicing system can get by with
only two Files: a Customer File
andan Invoice File. Thisis the case
where a business only sells one
product (or one product at a time
from alimited and unchanging list
of possibilities). An example might
be a cleaning service that only
charges for a number of hours at a
fixed rate on each bill.

Although businesses operating on
such a simple level are very rare,
they do exist and their needs give
us a starting point in exploring
invoicing data structures.

The basic Invoice File needs the
following fields. First, aunique ref-
erence number should be used for
identifying an invoice for commu-
nications ranging from simple
guestions to disputes and collec-
tion proceedings. The date of the
transaction is next in importance,
along with the total amount of the
transaction.

In the special case of a single line
invoice, a description of the trans-
action is also important. This de-
scription may, however, be spread
over several fields, depending on
the nature of the business and the
need for tracking different kinds of
transaction.

A description like “for services ren-
dered” is too vague for any kind of
tracking. A description like “three
hours of general housecleaning at
$50.00 per hour” is much more re-
alistic. This description would be
spread over three fields: the prod-
uct type (general housecleaning,
hourly rate), quantity (three), and
unit price ($50.00). Sometimes it
may be necessary to separate the
units from the product type — in
this simple example, it was not.

For further convenience, the bulk
of this information may be derived
from the customer record itself if a
contractual arrangement has been
made. We would simply have fields
in the customer record for the cur-
rent unit price and, perhaps, the
expected quantity. On starting a
new invoice for a customer, our
procedure would use these values
as defaults. The values would still
have to be stored in each invoice
record, since our contract could
change from year to year. We may
also occasionally have a need to
override these defaults under spe-

cial circumstances (cleaning up
after a large party, for example).

Finally, if “general housecleaning,
hourly rate” were our only product,
it would only have to be stored in
the report format. No need to store
the same string over and over again!

Mass Market Sales

These are sales where it is impor-
tant to keep very careful track of
sales by item from a large list of
products, and where many items
can be purchased in a single trans-
action, butwhere we either can'tor
don’t need to keep track of which
customer bought which items. The
texture of the sales portion of the
data is the focus for the decision-
maker here.

The transaction is the primary el-
ement in this system, but we can’t
do a good job of flexibly tracking
sales by item with only a large
Invoice File with a quantity and
unit price field for each product we
could conceivably sell. We can gain
flexibility by having aseparate File
for our products.

Since a sales transaction in this
business might include a sale of
more than one product—and since
we hope to sell each product on
more than one invoice — a Many-
to-Many relationship exists be-
tweenour Invoice Fileand our Prod-
uct File. Alinkage File is needed to
properly track this relationship (see
Vol I No 1 p13and Vol I No 2 p5). |
generally use the name Line Items
File for the linkage File in an
invoicing system.

The basic fields in the Invoice File
would still be invoice number, date,
and total amount. The detailed
description of the transaction is
now spread over the other Files in
the structure.

12
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The description of each product to
be sold is now stored in that prod-
ucts record in the Product or In-
ventory File. Each product should
have its own unique code number
and a general description or name
of the product. If there are differ-
entsizesofaproduct, or some other
important kind of subset, each size
will usually require its own code
number. The size may be included
in the verbose description or size
may be a separate field. The cur-
rent unit price may also appear in
this File to be used as a default
during the invoicing process.

Mass market businesses are still
concerned about customer infor-
mation, but only in the type of
customer or their profile. Demo-
graphic information on the cus-
tomer can be included in the In-
voice Header File in these cases,
since individual customers don't
have to be tracked.

General Structure

The two business types mentioned
above are special cases. Most busi-
nesses need to both keep a close
watch on what products are selling
(or not) and keep in close commu-
nication with their individual cus-
tomers to remain competitive. The
invoicing systemswe build for them
must allow for this.

The four File invoicing structure
(Customer, Invoice Header, Inven-
tory or Product, and Line Items)
has been the subject of many of my
earlier writings, so | won't go into
the need for each of these Files
further here. Instead, | will elabo-
rate on the fields required in each
File and the variations of this mix
of fields that may be dictated by
different business practices. | will
also discuss other Files that can
come into play in the overall in-
voicing application.

Demographics

Issue #6 will deal with this subject
in greater detail, but I will give you
the basics here. For some busi-
nesses, it is enough to maintain a
simple mailing list of customers
with their names and addresses
(sometimes even their telephone
numbers). But many astute busi-
nesses owners and managers have
learned that their products or ser-
vices appeal primarily to a small
subset of humanity. They also real-
ize that a key method of expanding
their business is to locate more
potential customers and concen-
trate most of their sales efforts on
those people.

Tracking demographicinformation
in the Customer File can help build
a profile of a typical customer for
thatbusiness. Mailing lists of other
peoplewho fitvarious demographic
profiles are readily available from
many sources. If a business owner
can determine what type of person
frequents that business, there is a
good chance that new customers
can be found in a very efficient
cost-effective, and inobtrusive way.
Only people with a high probabil-
ity of wanting or needing the goods
or services of that business will be
contacted, so other people won't
have to deal with unwanted mail
and the business won't waste
money and natural resources in
the prospecting effort.

The demographic information of
importance will vary from business
to business, but can include such
fieldsas gender, age, income range,
home ownership, specific hobbies
or special interests, profession,
education level, distance travelled
to patronize the business, etc.

For many businesses, knowledge
of the customer profile can be their
most valuable asset.

Invoice Header Fields

The basic invoice header record
requires a unique invoice, receipt,
or transaction number, a date, a
total amount, the method of pay-
ment used, and some detail about
that payment (for example, acheck
number or Visa or MasterCard
number and expiration date). If
the business also has to deal with
sales or use tax, an appropriate
field must be supplied for that fig-
ure as well. (More on taxes later.)

For internal purposes of the busi-
ness, it may also be necessary to
categorize the invoice in some ways.
For example, some businesses may
want to distinguish between tele-
phone order, mail order and walk-
in sales. Other businesses may
want to track sales that were gen-
erated by specificadsorin response
to specific mailings. Still others
may need to track time of day or
day of the week to determine peak
and slack sales periods. Any such
categorization will require a field
in the Invoice Header File to cap-
ture the necessary information.

These category fields may some-
times hold information derived
from other fields. For example, day
of the week could be derived from
the invoice date. Although redun-
dant data storage is looked down
upon by database academicians,
an application can often be made to
operate more efficiently in the real
world with a few extra fields. In
thiscase, asingle-byte integer field
can be used to store the day of the
week (derived using the dtw() func-
tion) so the value doesn't have to
be calculated each time it is used.

In today's world, time is a more
costly commodity than disk storage
— and the value of time continues
to climb while the cost of storage is
dropping rapidly. Anything we can
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do to save time over the life of an
applicationiscertainly worth a few
bytes per record!

There is another important point
about real world database systems
that can be made in our Invoice
Header discussion. Often it is nec-
essary to store information that
would at first glance seem to be
redundant information from fur-
ther up the Connection hierarchy.
For example, | store the Customer
Name and Address information in
the Invoice Header record. This
takesup quite abitof storage space,
but there is a very good, practical
reason for doing so.

The information in a record higher
up the hierarchy may need to
change at some point in time. If it
were not stored redundantly in the
Invoice Header File, future reports
could print out erroneous informa-
tion. If a customer moves and the
address in the Customer File were
relied upon for the Ship To address
for the Invoice, that address would
now be incorrect.

Thismight not seem to be a serious
problem, but consider a sales tax
audit. If a customer who had lived
out of state a few years ago moved
to an address down the block from
the business, and only the current
address of the customer were avail-
able inthe invoicing system, asales
tax audit would indicate that the
business is liable for sales tax on
all old invoices for that customerin
prior years (not to mention inter-
est and penalties) based on the
company's own records.

Weas systemdesignersare charged
with maintaining the accuracy of
our client’'sdataover time. We must
constantly be on guard for things
that could change in the real world
and make that data stored in the
computer seem wrong. Storing the

Ship To address in the Invoice
Header record isone of those things.
Doing this, however, also has the
added advantage of allowing the
operator to override the default
address and perform drop ship-
ments for a customer.

Another “category” that might be
included in the Invoice Header
record is one to track sales by a
particular salesperson or data en-
try by a particular operator as a
measure of productivity. Inthe case
of sales by salesperson, a Salesper-
sonor Employee File mightbe used,
with Invoice Header record
connected to that File.

Alternatively, aproductivity check
on data entry operators could be
done in the background by employ-
ing a user record and a personal
password at log-on. The User record
would then be a source of the
operator’s initials (or some other
identifier) for marking that Invoice.
It would not be necessary to connect
the Invoice to the User record here.

Other financial information might
also be included in the Invoice
Header record. I will explain more
about accounts receivable in the
next issue, however | will point out
here that accounts receivable in-
formation could be included in the
Invoice Header record if selling
things on account or with terms is
the general practice of the busi-
ness being modeled. If sales are
only occasionally done on account,
itmakes more sense to have a sepa-
rate Accounts Receivable File.

Shipping Charges

The Invoice Header record can also
be used for tracking certain types
of charges and credits tied to the
overall Invoice (rather than tied to
a specific Line Item). An example
of this is a shipping charge. A nu-

meric field for the shipping charge
amount might be included in the
Invoice Header File if business
practices call for one. While we're
at it, a field indicating shipping
method (First Class mail, surface
freight, next day or second day de-
livery, will call, etc.) could be
included, as well as a field indicat-
ing whether the order had been
shipped. The Shipping Method field
would best be cast as an Integer
field using Radio Button fields for
display and manipulation. The
Shipped/Unshipped indicator
would be a Boolean field.

That indicator is an example of
what is called a “flag” field. There
could potentially be many other
flags associated with an Invoice
record. For example, we may want
aflag that states whether or notan
Invoice has been voided. We don't
want to simply delete the Invoice
record and all of its line items be-
cause we need to know what hap-
pened to each invoice number (au-
ditorsare fussy about these things).
That number would already have
been generated within the system.
Another flag might indicate
whether an invoice has been paid
— and if so, we might need field to
show by what method and on what
date. An indexed Boolean flag indi-
catingwhether theinvoice had been
paid gives us direct and immediate
access to all unpaid invoices — an
important group of records!

Line Items Fields

All of this information gathered
into the Invoice Header record is
great for tracking the overall sales
performance withinacompany and
purchases by a specific customer,
but this is just the tip of the ice-
berg. The real heart of the sales
system depends on what happens
with specific products on a line
item basis within these invoices.
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The Line Item record will gener-
ally only hold a single price — the
unit price at which the product sold
in this transaction. Thisfieldand a
field for the quantity sold, are the
two basic fields in any Line Items
File. If costs vary over time (they
usually do) and if the unit cost at
the time of sale can be accurately
known, afield for this figure is also
useful in the Line Items File.

Pricing Practices

Many businesses have more than
one price for their products. The
two most common multiple pricing
schemes are quantity pricing and
customer-type pricing.

Quantity pricing means that for
different ranges of quantity sold, a
different unit price is used. The
guantity atwhich the price changes
is called the price break point. To
implement this, we need to know
how many ranges the business
uses. For our example, we will as-
sume three ranges and, therefore,
two price break points. Our Prod-
uct File will then have two Price
Break fields and three Unit Price
fields. Our procedure for generat-
ing the default unit price foraLine
Item record will then check the
Line Item Quantity field to assign
the Unit Price value — like this.

I'f | T_QUANTI TY<PR_QUANTI TY_A
Cal cul ate I T_UNI TPRI CE as
PR_PRI CE_A
Else if | T_QUANTI TY<PR_QUANTITY_B
Cal culate I T_UNI TPRI CE as
PR_PRI CE_B
El se
Cal culate I T_UNI TPRI CE as
PR_PRI CE_C
End if

Customer-type pricing bases the
unit price on a category field value
in the Customer record. The Prod-
uct File will have a Price field for

each possible Customer Type value.
For example, if we only recognize
“Regular” and “Preferred” custom-
ers, and we have a Boolean field to
distinguish them, our pricing might
be done with a simple expression.

CU_PREFERRED* PR_PRI CEP+
not ( CU_PREFERRED) * PR_PRI CER

For more complex categorizations,
aCharacteroraBoolean fieldwould
be used for Customer Type with
the added complexity that brings
to such expressions.

Discounts

Many businesses give an allow-
ance or discount on some invoices
as asalesincentive. Here are some
ways of handling the more com-
mon discounting practices.

The simplest method for us to
implement is the discount given on
the overall Invoice once the subto-
tal has been calculated. This is the
method used when customers re-
deem coupons, for example. We
would simply add a field for this
discount amount to the Invoice
Header File and include a field on
the invoicing window for the op-
erator to enter avalue. This type of
discount is usually given on a dol-
lar amount basis. The grand total
for the invoice is then calculated by
adding the invoice subtotal, sales
tax, shipping charges, etc. and then
subtracting the discount amount.

A related discount type is a per-
centage discount given on the over-
all invoice. This is most often given
based on the class to which the
customer belongs. For example,
“preferred” customers may qualify
for a10% discount. The class infor-
mation is retrieved from the Cus-
tomer record and can vary over
time, so a field for the class at the
time of sale should be included in

the Invoice record. Similarly, the
current discount rate for that class
would come from the System Con-
stants File, but that can also vary
with time, so a field in the Invoice
Fileshould also be included for this
information. Since the discount
amount can be calculated directly
from these values, it is not neces-
sary to also include a field it.

Some businesses may prefer to of-
fer discounts on a more individual-
ized basis. In that case, the dis-
count rate will be supplied directly
from the Customer record. Other-
wise, the discounting is dealt with
as in the preceding paragraph.

Another common practice is to give
discounts on products or services
on a line-by-line basis. These may
be either dollar amount or per-
centage depending on the practice
used. If a percentage discount is
used, both the computer screenand
the printed invoice should also dis-
play either the discount amount or
the resulting net unit price calcu-
lated from the percentage entered.
(Only the percentage discount and
the original unit price would need
to be stored.) The procedures used
to generate the subtotal amount
(the one before taxes and other
charges) simply needs to
accommodate the line item dis-
counting method being used.

Sales Tax

Another charge often included on
invoices is sales tax as a percent-
age of the invoice total. Some busi-
nesses aren't required to charge
sales tax. A few states have no
sales tax (although their numbers
are decreasing rapidly) and sales
taxisnotauniversal, international
concept, but most business systems
have a requirement of this sort.
The variationsin sales tax require-
ments can also be quite complex.
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Merchants in many states are still
blessed with a uniform sales tax
for the entire state. Information
systems for businesses in such
states only need to tack on the
additional percentage (for point-
of-sale systems) or to track in-state
sales vs. out-of-state sales (for mail
order systems) to do a thorough job
of accounting for sales tax. But
increasingly many states are be-
ginning to subdivide into various
tax districts that have different
sales tax rates. Some are entering
into reciprocal agreements with
neighboring states for purposes of
assuring sales tax revenue. This
only serves to complicate matters
for the merchant and the computer
programmer. The more complexthe
problem, the more varied are the
possible solutions. Let's take a look
atthe more common and workable.

For applications to be run in states
where there is a uniform sales tax,
the easiest and most flexible
method is to have a field for the
state sales tax rate in the System
Constants File. In a point-of-sale
system, this sales tax rate would
be used for every invoice or receipt
generated. And in mail order sys-
tems, the sales tax would be ap-
plied to sales to customers within
that state and would be zero for
salestocustomersoutofstate. Since
the sales tax could still vary over
time, it would be a good idea to
include a field for the current tax
rate in the Invoice Header File and
transfer the tax rate value to each
new record from the ConstantsFile.
To determine the sales tax for a
specific Invoice record, a simple
calculation using a Boolean sub-
section would suffice. The Boolean
sub-expression would be numeri-
cally zero if the Ship To State did
not equal the state code in the
System Constants record.

(1V_STATE=SY_STATE) *| V_TOTAL*| V_TAX_RATE

Some customers may be tax ex-
empt. They may be exempt institu-
tions or they may be businesses
that hold a valid sales tax license
and are purchasing for resale. This
should be tracked by the system.
The best way to handle this is to
have a flag in the Customer File
indicating tax exempt status. This
value would be transferred to an
equivalent field in the Invoice
record (since that status could
change inthe Customer record over
time). Our sales tax expression
would then be extended to multi-
ply the tax status as well as the in-
state status against the Total.

The case for states with multiple
-tax districts or who have recipro-
cal salestaxagreementswith other
states is far more complex. Point-
of-sale systems would not have to
handle this, since all sales are as-
sumed to be in the local district,
but mail order businesses are gen-
erally requiredtocollect the proper
sales tax for the district to which
the shipment is being made.

The method recommended here is
to add a new File to the system for
the Sales Tax District. The Tax
District File would contain three
fields — one for Tax District Code
(two or three characters), one for
the Name of that sales tax district
(for printing out on reports and for
displaying on the screen), and one
for the Tax Rate in that district.

The File structure we will use here
is based on the permanence of the
record relationships. We connect
Invoice to Tax District because, for
all time, a particular Invoice will
belong to that Tax District (even
though tax rates may change). In-
voice is also connected to Customer
because, for all time, that Invoice
belongs to the Customer, even if
that customer eventually dies, be-
comes inactive, or whatever.

It is not good practice in Omnis to
connect the Customer to the Tax
District. If the Customer were to
move toanother Tax District, there
would be an inconsistency in the
data structure for all previous In-
voice records. Instead, we should
use a traditional relational refer-
ence, placing a field in the Cus-
tomer File to refer to the Tax Dis-
trict by its code. This is the current
Tax District for the Customer and
is used to look up the proper Tax
District record when a new Invoice
is being created. At that point in
time, the Tax District will be the
same for Customer and Invoice,
and the Invoice will be permanently
linked to the Tax District.

In many states that require sales
tax to be collected, there are ex-
empt product classes. If a business
sells both taxable and tax-exempt
items, the distinction must be made
at the Line Item level. A Taxable
Total field should be included in
the Invoice Header. The value of
this field is used to generate the
final Sales Tax Amount. The cur-
rent Taxable status of an item is
stored in the Product File, but the
Taxable status at the time of sale is
storedintheLine Itemrecord, since
even this can change over time. (In
California, snack foods became tax-
able on July 15, 1991.)

Journal Entries

An invoicing system is more com-
plete if it links into the basic book-
keeping system. Ideally, a comput-
erized business system should au-
tomatically carry out all implica-
tions of each entry — so all the
bookkeeping implications (Inven-
tory updates and Journal entries)
of an invoice are handled when
that Invoice record is entered.

The Journal entry has a minimum
of two Detail lines — a Debit entry
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for the revenues generated (in this
simple case, to Cash) and one or
more Credit entries detailing sales
by type of product. Sales tax col-
lected also generates a Credit.

Many businesses have separate
Ledger accounts for sales by cat-
egory. For example, | track con-
sulting income, training income,
and sales of books and newsletters.
Anindicator field isincluded in the
Product File tocategorize each item
for this process. This field is set up
to use either a Character field to
hold an alphanumeric code or a
radio button field to store an inte-
ger value for each product type.

If Line Item records for an Invoice
have beenentered usingaList, itis
asimple matter toretrieve the sub-
total for each product type and store
each in a temporary variable set
aside for that purpose. If we have
three categories and have used an
Integer field for storing Product
Type, we might use #30, #31, and
#32 for their respective subtotals
using the totc() function as follows.

Cal cul ate #30 as
totc((PR_TYPE=0)*IT_QrY*lI T_PRI CE

Cal cul ate #31 as
totc((PR_TYPE=1)*IT_QIY*|I T_PRI CE

Cal cul ate #32 as
totc((PR_TYPE=2)*IT_QIY*|I T_PRI CE

Our subroutine for generating a
Journal entry would then look like:

Begi n reversi bl e bl ock
Set main file {Invoice Header}
End reversi bl e bl ock
Clear selected files
{Invoi ce Header, Ledger, Line |tens}
Cal cul ate JO DATE as | V_DATE
Cal cul at e JO _DESCRI PTI ON as
con('lnvoice # ,1V_NUMBER)
Single file find on SY_SEQNO
(Exact match) {0}
Prepare for insert wcurrent val ues
Cal cul ate SY_LAST_ENTRY as

SY_LAST_ENTRY+1
Cal cul ate JO _NUMBER as
j st (SY_LAST_ENTRY, ' -5P0")
Update files
Set main file {Line Itens}
Single file find on LE_ACCT_NUMBER
(Exact match) {'100'}
Cal cul at e DE_AMOUNT as
| V_TOTAL+l V_SALES_TAX
Prepare for insert wcurrent val ues
Cal cul ate LE_BALANCE as
LE_BALANCE+DE_AMOUNT
Update files
If #30
Single file find LE_ACCT_NUMBER
(Exact match) {'400'}
Cal cul at e DE_AMOUNT as - #30
Prepare for insert current val ues
Cal cul ate LE_BALANCE as
LE_BALANCE+DE_AMOUNT
Update files
End if
If #31
Single file find LE_ACCT_NUMBER
(Exact match) {'410'}
Cal cul at e DE_AMOUNT as - #31
Prepare for insert current val ues
Cal cul ate LE_BALANCE as
LE_BALANCE+DE_AMOUNT
Update files
End if
I f #32
Single file find LE_ACCT_NUMBER
(Exact match) {'420'}
Cal cul at e DE_AMOUNT as - #32
Prepare for insert current val ues
Cal cul ate LE_BALANCE as
LE_BALANCE+DE_AMOUNT
Update files
End if
I'f | V_SALES TAX
Single file find LE_ACCT_NUMBER
(Exact match) {'700'}
Cal cul at e DE_AMOUNT as
-1 V_SALES_TAX
Prepare for insert current val ues
Cal cul ate LE_BALANCE as
LE_BALANCE+DE_AMOUNT
Update files
End if

Notice that the Detail records are
created in standard display order

(Debits first) and that they are all
independent (each has its own If
statement). If a thorough job is
done in setting up this procedure,
the Journal entry will always bal-
ance because all revenue and in-
come source possibilities have been
covered. The computer won't make
arithmetic or copying mistakes!

Account numbers are hard coded
here, but we could have set up
fields in System Constants to hold
those values just as easily. Each
Ledger record is read into the CRB
based on those hard coded values.
It is not necessary to reread the
Journal record in because it was
just created and is still current.

For business that sell “large ticket”
items and have only a few transac-
tions per day, generatingaJournal
entry for each transaction is prob-
ably the best path to follow. But for
businesses that handle hundreds
or thousands of transactions per
day, thiswould unnecessarily com-
plicate the Journal and waste a lot
of disk space. Itisonly necessary to
make a single Journal entry sum-
marizing an entire day’s sales.

To do this, we would add another
File to our system — a Daily Sales
Tally File. This File has fields for
accumulating revenuesand income
by category as well as other activ-
ity fields (number of transactions,
etc.) that the business manager
might wish to track. At the begin-
ning of each business day, a proce-
dure is run to transfer this infor-
mation into a balanced Journal
entry in asimilar way to the proce-
dure listed above. This procedure
also creates a new Daily Sales
record to begin the accumulation
for the current day.

I admit that this discussion has
been too brief, but I hope it has
given you some useful direction.
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Multiple Main File Reports

We saw in issue #1 that we can
bypass the Main File - Connected
File sorting limitations of the Re-
port Generator by using an Omnis
List as a sort buffer and manipu-
lating the CRB (through a proce-
dure) to generate reports sorted on
many levels of a Connection hier-
archy. The example given still re-
lied on a single “Main File” at the
base of this hierarchy for which we
simply manipulated the flat file
image of each record as it became
current. It is possible to extend
this method to create reports that
have multiple “Main Files” ... But
what exactly do I mean by that?

Example Problem
Consider the follow-

dates. We also need to be able to
list service calls by Customer or by
Product (or by both in either or-
der), and in that listing show the
contact people for each call alpha-
betically, the problem codes alpha-
numerically, and the part num-
bersalphanumerically foreach ser-
vice call.

Because of this need for flexibility,
both in the number of record link-
ages to be stored and in the num-
ber of ways to retrieve subsets of
records by indexes, it was deter-
mined that the application should
use the structure shown in Figure
5. What was (originally) a simple
Many-to-Many relationship has
now become a maze of additional

“sub-lists” of contact people, prob-
lem types, and replacement parts
for each service call.

In printing a list of Service Call
records sorted by Customer and/or
Productinformation, our firstguess
is that Service Call would be the
Main File. This is perfectly true
with regard to the File that we
must use to determine which Ser-
vice Call records to include in the
report. But we have to go to the
next level down our Connection
hierarchy to gather the linkage in-
formation — and there are three
Files down there!l Each has to
become the Main Fileinits turnfor
us to gather Contact, Problem, or
Parts records associated with a
specific Service Call record. And
we are required to sort the records
we find in each group as well!

ing scenario. We are

building an applica-
tion for the service

Customer

Product

department of a cli-

Itlooks like we need
toagainusealistto
help us in our sort-
ing process, but how

ent. Aservicecall (in

this example) is al- Contacts

Service Call Problems

can we juggle three

Parts Main Files when we

ways on a specific

S

go to print our re-

type of product for a
specificcustomer. So
our structure would

Contact link

Problem link

Part link

port from that List?
And just what are

contain a Service

we sorting anyway?

Call File connected
to a Customer File
and a Product File — a simple
Many-to-Many relationship.

But there is more information to
track. For each service call, our
client wants to keep track of the
problems that were dealt with on
that call, the parts that were used
to fix the problems (if any), and the
contact person or persons associ-
ated with that call at their
customer’s site. We need to pro-
vide a means of reporting calls for
a specific problem code, a specific
part number, or a specific contact
person for a range of service call

Figure 5 Service call with three Many-to-Many linkages

linkages to other Files from the
first linkage File (the Service Call
File). Furthermore, the Contact
File has alegitimate Connection to
the Customer File since each con-
tact person belongs to only one cus-
tomer site.

What Is The Main File?

We will assume that the dataentry
methods have been worked out
(they are available on the Example
Disk for this issue) and concen-
trate on the procedures required to
generate the report showing the

In addition to the

File Format fields
we need to sort the report, we also
need a variable to act as a switch
that indicates which of our three
linkage Files is the current Main
File for each line of the List. For
this example, we will use #20 as
the Main File indicator variable.

The List we use as our sort buffer
will theninclude thefields listed in
Figure 6. Notice that we include
all the fields on which the report
will be sorted as well as the se-
guence fields for each of the link-
age Files and the Service Call File.
Each of these field values will be

18



by David Swain

Vol I No 3-April 1991

required as circumstances change
during the process of generating
this complex report.

Let's now examine the steps re-
quired to printout the most basic of
these reports — one sorted by cus-
tomer, product, and service call
date, that also prints all three sub-
lists for each service call.

Gathering records

The Main File in our procedure for
locating Service Call records to be
included in the report will be the
Service Call File. The search

Locate PBLs for CA
Begi n reversi bl e bl ock
Cal cul ate #2D0 as CA_SEQNO
Cal cul ate #20D0 as 1
Set main file {Problemlink}
Single file find on CA_SEQNO
(Exact match)
End reversible bl ock
Fi nd on CA_SEQNO (Exact match)
If flag true
Repeat
Load connected records
{Calls file}
Add line to list
Next (Exact natch)
Until flag fal se

The use of the Load connected
records command on the Service
Call File ensures that the entire
flat file image of the located
Problem Link record is in the CRB
when the sort information for that
record is added to our List.

The subroutine begins with a re-
versible block that establishes the
Main File as the Problem Link File
and sets a value for #20 that corre-
sponds with that Main File set-
ting. Since we want the Contacts
sublist to be printed first, followed
by Problem Codes and then Part

Numbers, we give #20 the

or index range criteria for
selecting these records will
only involve Customer, Prod-
uct, and Service Call (usually
date range) information. For
each selection option re-
quired by our client, we will
determine the optimized
method of locating the neces-
sary subset of records proce-
durally. Normally thiswould
notbe done by using the Build
list from file command, but
one record at a time in the
CRB. Nothingisadded to our
List at this point.

For each record that meets
our criteria, we then call a
series of subroutines to collect

el
N

13.
For the report based on Product Code, sort
field number 3 would move to the number 1

POOONOORMWNE

Customer Name
Customer City

Product Code

Service Call Number
#20 (Main File Indicator)
Contact Last Name
Contact First Name
Problem Code

Part Number

. Service Call Sequence No.
. Contact Link Sequence No.

Problem Link Sequence No.
Part Link Sequence No.

position. 1 and 2 would become 2 and 3.

values of 0, 1, or 2 when we
set the Main File to Contact
Link, Problem Link, or Parts
Link respectively.

Remember that most com-
mands performedinarevers-
ible block set up values (and
other states of the applica-
tion) for that procedure
only. Omnis reverts to its
previous state with regard to
these commands when the
procedure finishes. So the
Main File setting and the
value of #20 will return to
their previous values when
processing returnsto the pro-
cedure that called this
subroutine.

each potential set of linked
information for the current
Call record. Each subroutine be-
gins with a reversible block that
sets up the environment for deal-
ing with that one linkage File. The
flat file image of that linkage File
is confirmed and the sort field val-
ues for thatflatfile image areadded
to the List. Care is taken that the
Files outside that direct-line hier-
archy are cleared in the CRB. A
diagram showing which Files are
involved in each subroutine pro-
cessisshown in Figure 7. Hereisa
typical record location subroutine.

Figure 6 Fields included in the list. The first nine are for
sorting, the rest are for retrieving records for printing

El se
Single file find on CA_SEQNO
(Exact match) {#2}
Load connected records
{Calls file}
Add line to list
End | f

This procedure gathersall the Prob-
lem Link File records connected to
the current Service Call record.
Since Problem Link is the Main
File, the associated Problem File
records are also read into the CRB.

The reversible block in this
procedure also performs some “in-
surance” functions regarding the
current Service Call record. It re-
members the current Service Call
record in two ways. The RSN is
stored in #2 as insurance against
the possibility of having to “manu-
ally” retrieve that record if there
are no Problem Link records con-
nected to it. That record is also
“automatically” retrieved when
processing returns to the proce-
dure that called this subroutine
because of the Single file find per-
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formed on the Service Call records
current sequence number value in
thereversible block. Thiscommand
doesn't change anything in the
CRB, but it pushes the current
Service Call record onto the State
Stack (see Vol I No 1 pp 32-33) for
automatic retrieval at the end of
the subroutine.

The only way this subroutine will
finish is when no more linkage
records can be located for

image, we need to retrieve the Ser-
vice Call record before adding the
line of sort information to the List.
Thisisthe purpose of the procedure
lines after the Else statement. We
will examine how the report format
deals with this special image later.

Sorting and Printing

The sortcriteria for our List can be
established in one of two ways.

adding to the sort fields instead of
replacing them. After the Clear,
the first use of Set sort field sets
sortand subtotal level number one.
The second use sets level number
two, and so on.

Once the sort fields have been es-
tablished, sorting our record im-
ages is very simple. The Sort list
command sorts the current List on
the sort levels we have set. The

only requirement is that all

the current Service Call
record. This is detected by
the Until flag false criterion

of the sort fields must be in
the definition of the List.

in the record location Repeat
loop. The “flag false” indi-

After sorting the List, our
procedure must go back

cates that the null record for
the Main File (Problem Link)
has been located. When this
happens, we alsoend up with
the null record in each of the
Connected Files — in this

through that List from the
beginning and re-establish
the flat file image repre-
sented by eachline. Oncethis
has been done for a line, the
Print record command is is-

case, Problem and Service
Call. Theautomaticretrieval

sued and the Report Tem-

of the current Service Call
record, setupasdescribedin
the preceding paragraph, is
necessary so that the proce-
dure that called this subrou-
tine can continue on from

plate and Subtotal Tracker
of the Report Format do their
jobs. (Remember that the
Prepare for print command
must be issued before the
first Print record.) The trick
is to build the flat file image

the proper point in the Ser-
vice Call File.

based on the right Main File.

Evenif there are no Problem
Link records connected to a

We can use the value of #20
to make the choice. If #20 is
0, we will setthe Main File to

specific Service Call record,
we would still like the report
to show a message like “No Prob-
lem Codes associated with this
Service Call” in the appropriate
place, so we have also allowed for a
blank line (with regard to Problem
Link) to be added to our list of
record sort images in that event.
Remember that if the Find on
cA_SEQNO with exact match fails,
we again end up with the null record
onthe Problem Link, Problem, and
Service Call Files. To have all the
necessary information available for
proper sorting of this “blank” record

Figure 7 Files involved in the various flat file images of this
example. Contact Link, Problem Link, and Part Link.

Selectingareportwith alistof Sort
Fields already set is the easiest
way. The sortfields associated with
the selected Report Format simply
replace the current ones.

We can also procedurally set up
sort fields using the Set sort field
command. Itiswise to precede your
list of sort fields with a Clear sort
fields command to clear the slate.
If you don’t, and if some sort fields
already exist (from a previously
selected report, etc.), you will be

Contact Link and perform
an exact match Find on
CNL_SEQNO using the value in that
field from the current line of the
current List. Values of 1 and 2
would invoke similar blocks of com-
mands for the Problem Link and
Part Link Files respectively.

The Find command will also locate
the corresponding records in the
associated Many-to-Many File
(Contact, Problem, or Part) and
the Service Call File. If the Find
fails, this indicates that the field
with the linkage File sequence
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number containedaO. Inthisevent,
the Service Call record needs to be
retrieved by using the Service Call
Sequence Number value stored in
thecurrentline of the current List.
Once there is a Service Call record
in the CRB, the associated Cus-
tomer and Product records can be
read in using the Load connected
records command on the Service
Call File. The Print record com-
mand can then be issued.

The segment of our procedure that
follows the loading of the List is
shown below. The sort fields were
already established by selecting the
Report Format in the reversible
block of the main procedure.

Wor ki ng nessage (Repeat count)
{Sorting}
Sort |ist
Cl ose worki ng nessage
Pronpt for destination
Pronpt for page setup
Prepare for print
Calculate #L as 1
Repeat
Cal cul ate #20D0 as | st (#20)
I f not (#20)
Set main file {Contact |ink}
Find on CNL_SEQNO (Exact match)
{1 st (CNL_SEQNO) }
El se | f #20=1
Set main file {Problemlink}
Find on PBL_SEQNO (Exact match)
{1 st (PBL_SEQNO) }
El se | f #20=2
Set main file {Parts |ink}
Find on PAL_SEQNO (Exact match)
{1 st (PAL_SEQNO) }
End | f
If flag fal se
Single file find on CA_NUVBER
(Exact match) {Ist(CA_NUVBER)}
End | f
Load connected records
{Calls file}
Print record
Cal cul ate #L as #L+1
Until #L>#LN
Print totals

The Report Format

Although our procedure takes the
place of the Record Sorter of the
Report Format, the Report Tem-
plate and the Subtotal Tracker are
still very active. All programming
elements of the Report Format are
operational — but many of these
perform in subtle ways that we
must understand before we can
make this reporting method work
as freely as we would like.

The Record Section

The core of any Omnis 5 report is
the Record Section. The Print
record command might better be
called the Print record section com-
mand, since that is exactly what it
does.

As with the record location com-
mands (Find, Next, Previous, etc.)
and the Prepare for edit command,
Print record also rereads the Con-
nected records for the current Main
File record when it executes. In
general, this is a reassuring multi-
user feature of Omnis — but for
this report, it causes us a problem.

The problem is that we want to
print some information in the re-
port for each record image even
when the Main File record slot is
empty. Even though our procedure
reads the Service Call record back
into the CRB when the Find on the
Main File fails, the Print record
command will read the null record
for Service Call back in as a direct
result of printing the Record Sec-
tion for a null record in our current
potential Main File. This would
seem to prevent us from printing a
text block like

No parts used on Call #[ CA _NUVBER]

If we need information from a Con-
nected File record in the Record

Section itself when printing this
kind of report, we must include a
field in the Record Section that
rereads the proper Connected File
record. This field must be Calcu-
lated and Autofind.

In the example above, the field
would be for ca_Numser and would
be invisible, since the actual value
is to be shown in square bracket
notation in a text block. The calcu-
lationwouldbel st (cA NUMBER) since
the only place the proper Service
Call number exists reliably is in
the current line of the current List.
The field must also be placed some-
where to the left of the text block
since fields are executed from left
to right and the value in the text
block depends upon this operation
being performed.

If no Connected File information is
needed for the “blank” Main File
records, these Autofind fields are
not required. However, we may still
have similar needs in either the
Subtotal Level or the Subtotal
Heading Sections even if we don't
have them here.

Another feature that we must give
our report is the ability to print
alternative and/or optional linesin
the Record Section (and, perhaps,
other Sections). In this report, we
will want to print different Record
Section contents for each of our
three Main Files, and alternate
contents if that Main File slot is
currently empty (e.g., if there are
no Part Link records for a specific
Service Call). This is a total of six
possible, mutually exclusive for-
mats for our Record Section.

I will emphasize here that it is not
appropriate or useful to have more
than one Record Section per Report
Format. We can give our single
Record Section completely different
looks depending on circumstances.
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We can change the look of the
Record Section by simply suppress-
ing some lines and printing others.
Our report will have at least six
lines in the Record Section — one
for each of our possible Record
Section formats. (Any of these for-
mats could have more than one
line, if necessary.)

To do this, we begin each line with
an invisible field that determines
whether or not that line should be
printed. The field name used will
generally be that of a temporary
numeric field (1 usually use #50 for
this). The field will be declared
Calculated and No line if empty.

The calculation will be a math-
ematical description of the circum-
stances under which that line
should be printed.

look a little complicated at first,
but the resulting report is very
easy for the reader to follow. Just
remember — only one of these six
lines prints per sorted record image.

Subtotals & Headings

The Subtotal Level sections print
whenever the value of the corre-
sponding sort level field changes.
Also, all lower levels are assumed
to change when a higher level
changes. (Thatis, iflevel 2changes,
itis assumed that levels 3 through
9 have also changed.)

There is a slight difference in the
way that the subtotal level sec-
tions relate to the CRB when print-
ing one record at a time from a
procedure as opposed to following

that a subtotal break is required
until the triggering value changes
— and this can only happen when
the next record comes into the
CRB. This could pose a slight
problem for us if we want to use
CRB information from the Main
File or a Connected File (usually
for labeling purposes) in a Subtotal
Section because our procedure
would have already configured the
CRB for the next record.

Recent versions of Omnis 5 have
addressed this problem by main-
taining a buffer with the last CRB
configuration used during the
printing process. This configura-
tion is reread into the CRB when
the printing of a Subtotal Section
is triggered. The problem would
seem to be solved.

Thatis, if the calcula-
tion evaluates to a Recor
non-zero number (a

Boolean “YES”), the

Ho contacts noted for this call

" Hao problems specified for this call

Unfortunately, this
condition persists
through the printing
of the following Sub-

i FE_CODE:

FE DESCRIFTION

line will print. If it kaonos i

Ho parts needed for this call

total Heading, and

evaluates to exactly
zero (a Boolean
“NO”), the line will be

Subtotals Tevel

the next record
doesn't reappear in
the CRB until the

suppressed. The
Main File setting is
determined by the value of #20.
The alternate lines for that Main
File are printed based on whether
or not a record is in the CRB for
that File — that is, whether or not
there is a non-zero value for that
File’s RSN. For example, the line
(or lines) to be printed if the Main
File is Parts Link would use

#20=2&PAL_SEQNO
The line (or lines) to be printed to
show that no parts were used on a
service call would use

#20=2&not ( PAL_SEQNO)

The Record Section would look like
the one shown in Figure 8. It might

Figure 8 Record Section showing six mutually exclusive alternative lines

the Print report command. When
Print reportis issued, the Subtotal
Tracker can anticipate subtotal
breaks because of a communica-
tion with the Record Sorter. The
last record in the previous subtotal
grouping remainsinthe CRBwhen
the Subtotal Section prints, and
the nextrecord comesintothe CRB
when the following Subtotal Head-
ing prints. Field values from non-
totalled fields are then available
from appropriate records when
these sections print. (Totalled fields
contain the appropriate subtotal
value in Subtotal Sections.)

When we print a report using the
Print record command repeatedly,
the Subtotal Tracker can’'t know

Record Section is
printed. This means
that the Subtotal Heading infor-
mation will be out of synch with the
records in the following subtotal
grouping — making the informa-
tion in our report very wrong.

The answer, again, is to use Invis-
ible, Calculated, Autofind fields to
reconfigure the parts of the CRB
that nolonger conform to our needs.
This is done within the lowest level
(highest number) Subtotal Section
that affects the values to be shown
in the Subtotal Heading, and it is
done after any necessary field val-
ues from those Files have been
printed in the Subtotal Section (in
left-to-right, top-to-bottom order).
The calculation expression to be
used would be of the form
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| st (fiel dnane)

We use the field value from the
current line of the List because #L
has already been incremented by
our procedure. The field name tobe
used must be for a uniquely indexed
field for absolute accuracy. If we
are not sorting on such a field, we
need toadd it to our List definition.

There is one other problem to be
dealt with in this process. That is,
there is currently no equivalent to
the Load connected records com-
mand inside Report Formats. We
must reconfigure the CRB for each
File all the way up our hierarchy.
Again, ifauniquely indexed field is
not already in the List definition
for each File on which we must
perform this operation, we need to
include one.

Subtotal Headings
We don't have different

Product information. We won't
wantto printthose lines again until
first Contact Link record for the
next comes up. At the same time
we print these lines, we might also
want to print heading information
for the Contact listing for the cur-
rent Service Call. When Problem
Link becomes the Main File, we
won’'t need to printthe Service Call,
Customer, or Product information
again, but we might well want a
new heading for our list of Problem
Codes and Descriptions. The list of
Parts used on this Service Call
would get the same treatment.

Since the value of #20 has already
been tripped to the appropriate
value for the next subtotal group-
ing, we can use it to trigger or
suppress the printing of various
lines in the Subtotal Heading Sec-
tion. The Service Call, Customer,
and Product information lines, as
well as the heading line for Con-

like those we developed for the
Record Section.

Limitations

The limitations of this method are
relatively few. As with any other
report in Omnis, we are limited to
nine sort levels. One of our sort
levels here needs to deal with the
lowest level Main File selection (the
#20 value).

Another limitation — and this one
could cause some serious problems
in large applications — is that our
report is limited to the number of
records that can be held in a List.
The maximum here in the current
version of Omnis 5 is 30,000, but
available RAM (due to total avail-
able memory, use of inits, Mul-
tiFinder, System 7 partitions, and
use of other Lists) may limit the
number of record images for this
process still further.

A third limitation is that

Subtotal Heading Sec-
tions for the various sort

2 Subtotal heading

FS
levels as we do for Subto- ST AR FEETT
tal Sections. Thereisonly CU ADDEESS] #2000

. O AODRE S G i
one Subtotal Heading [CT CITT], (G STATE] [CT POSTAL CODEWSHHG
Section and it is printed
directly after the highest Call M

y 9 DA CLTTRE PR CODE

level (lowest number)
Subtotal Section whenever Contact Phone:

a subtotal is triggered. In
reports like this one, we
would probably like to

Problem Code and Description

aListinOmnis5canonly
be defined with a maxi-
mum of twenty field
names. If we are reporting
on many levels of a Con-
nection Hierarchy and
must reconfigurethe CRB
on many fields that are
not also used for sorting,
we may reach our limiton
field names before satis-

print different informa-
tion depending on which
Subtotal Section just printed —
and which Main File applies to the
next subtotal grouping.

The Subtotal Heading is can be
made to react to the value of #20
just like the Record Section. When
we print the first record for a new
Service Call (the first Contact Link
or a “blank” one), we would like to
printoverall information about that
Call, including the Customer and

Figure 9 Subtotal Heading Section showing alternate heading lines for
different subtotal groupings

tacts, would be set to print only if
#20 equals zero. A value of one in
#20 would cause the Problems
heading line to print,and a value of
two would trigger the printing of
the Parts heading line.

An example of a Subtotal Heading
Section for our report is shown in
Figure 9. Note the fields for #50.
They are Calculated, Invisible, and
No line if empty with calculations

fying all our needs. This
is a serious limitation of
the current version of Omnis.

Within these limits, this method
allows us tremendous reporting
flexibility. If this process seems
complex, you are correctly dealing
with reality. Just take itastepata
time and go over each section of
this article to understand the prin-
ciples there. Then put the pieces
together. | think you'll be pleased
with the results!
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Converting 3to 5, Part 1

Omnis 3 evolved over a long period
of time and many developers and
end users still have a lot of time
and energy tied up in Omnis 3
applications. Omnis 5 offers some
tremendous new features that
could improve these applications
— and Omnis 5 has a feature to
convert Omnis 3 applications to
the closest Omnis5equivalent. But
the complete conversion path from
3 to 5 is not a direct one, and the
decision of whether to convert ex-
isting Omnis 3 applications or to
build completely new ones in Om-
nis 5 has been the subject of much
debate since Omnis 5 was first re-
leased.

By popular demand from Omni-
Science readers, | am writing this
series of articles to help those who
have chosen to convert. This ar-
ticleisonly an introduction to some
of the basic problems involved in
conversion and the solutions that |
use. A second and, perhaps, a third
article will be required (in the next
issue or two) to complete these ba-
sic explanations. If enough inter-
est is shown, I may publish an
entire booklet on the subjecttogive
more guidelines, suggestions, and
examples.

To Convert or Not...

There are two basic camps in the 3-
to-5 Conversion Controversy. The
firstgroup maintainsthat Omnis5
is so different from Omnis 3 that it
is useless to even try converting
and existing Omnis 3 applications
should just be rewritten from
scratch. The other camp says that
a lot of time went into building the
old application and the facility is
there to convert at least some of it
to Omnis 5, so let’s take advantage
of that facility and save some time.

My position is closest to that of the
second group. | very early made
the observation that you will cer-
tainly want to rethink your appli-
cation inthe light of Omnis 5 meth-
ods, but the converted pieces that
Omnis 5 can give you make great
building blocks on which to base
your new version. | feel that those
who see Omnis 5 as completely
different from Omnis 3 Plus are
only looking at the surface (inde-
pendent windows with font and
graphic capabilities) and are miss-
ing the fact that Omnis still
manipulates data in the same way.

The answer to the question of
whether to convert depends on how
good the Omnis 3 application was
in the first place. A lot of those I've
seen should be rebuilt from the
ground up anyway — even if Om-
nis 5 had never evolved! But if the
original Omnis 3 application is
sound and functional, I maintain
that you can save at least 30-40%
of the time of a complete rewrite by
starting the rewrite with a conver-
sion and then picking up the pieces.

File Formats

AnOmnis 3applicationwith agood,
flexible File structure should re-
tain the very same structure when
converted to Omnis 5. The way
that Omnis maniplates data hasn’t
changed beyond the fact that we
can now have more than twelve
Filesopensimultaneously. (Twelve
Fileswasthelimitofthe CRBinan
Entry Layoutin Omnis 3. The limit
is now sixty for both the Datafile
and the CRB —assuming you have
enough RAM!) The fabric of Con-
nections that you may have woven
will remain intact and will be per-
fectly useable—assuming that the
structure was logically sound to

begin with.

File Formats are still used for ex-
actly the same thing they were in
Omnis 3 Plus —defining the struc-
ture of the data to be manipulated
by the application. They convert
directly, including their Format
names. The most I usually need to
do with converted File Formats is
to change their names to match my
currentconventions, but there’sno
rush (or need) to do so.

Field Types

The field types from Omnis 3 Plus
File Formats all have direct coun-
terparts in Omnis 5 and convert
appropriately to Omnis 5 File For-
mat fields. This single fact con-
vinced me that it is worth using
conversion. If you have a sound
File structure, you can at least save
the time required to retype all your
field names and assign data types
to them. | eventually get around to
changing the field names to match
my current conventions, but again
this is not necessary.

Some features involving fields will
require special attention or alter-
ation once the conversion has been
completed. For example, we now
have the facility to have long text
fields and no longer have the facil-
ity to have linked string fields on
entry windows. To get the same
effect that we had using linked
string fields in Omnis 3 Plus in a
single scrolling long text field in
the converted application, a little
extra manipulation is required —
expecially if you also have a
converted datafile with values in
these fields.

After conversion of the application
and a reorganization of the data-
file (which removes the fixed length
nature of string fields), expand the
first of the linked fields to a maxi-
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mum length large enough to ac-
commodate all the characters in a
completely full linked block. For
example, if you have ten sixty char-
acter fields in the block, expand
the first field to at least a maxi-
mum length of 600 characters.

Next, write a procedure to concat-
enate all the field values in the
block (in the proper order) with an
additional space between each one
for padding. You can get fancier, if
you like, and include code that only
concatenates a field to the block if
there is actually something in it to
avoid adding a lot of unnecessary
space characters at the end of the
string. Itiseven possible to include
areturn character (chr(13)) to skip
blank lines when more text follows
on further lines.

After running the procedure, use a
window with a scrolling entry or
display field to check a representa-
tive sample of records to see that
the entire string value correctly
transferred to your single field. If
everything checks out, delete or
redefine the other fields in the block
and reorganize again. All that re-
mains to be done is to convert the
field used todisplay thisfields value
to a scrolling entry or display field
on eachwindow where one appears
and delete the fields that used to
display the rest of the linked block.

Indexes

All indexes will be converted prop-
erly except for extended indexes
(those with an index length longer
than the field length, for example,
Last Name extended over First
Name) from Omnis 3. Extended
indexes will be reduced to the
maximum length of that indexed
field.

At first glance, this seems like a
total loss of a useful feature from

Omnis 3 Plus, but it is not possible
to have this feature in Omnis 5.
The ability to have extended in-
dexes in Omnis 3 Plus was a by-
product of having fixed length
fields. In Omnis 5, all our string
fields are now of variable length.
This new feature designed to save
disk space and “modernize” Omnis
5 also makes it impossible to have
that old feature. Fortunately, it
can be emulated without much
effort when it's really needed.

A string field in the CRB in Omnis
3 Plus would contain the charac-
ters in that string and enough null
characters (chr(0)) tofill the entire
length of the field. When an index
value was created, Omnis would
simply lift the value to be used
from the CRB starting at the first
character of the indexed field and
taking the number of fields speci-
fied in the File Format for that
index. If the index length were
longer than the field length, no
problem — the next field in File
Formatfield numberorderwasalso
adjacent to that indexed field in
the CRB and a portion (or all) of its
value would be used as well. The
index sorts properly because a null
character is the lowest in sorting
order of any ASCII character.

Supposewe have aLast Namefield
fifteen characters long with an in-
dex length of twenty five. It is fol-
lowed by a First Name field that is
at least ten characters long. A col-
lection of values in the Last Name
index might look like this (dashes
are usedtorepresent the null char-
acters:

John----------- Sonny- - - - -
Johnson-------- Y-\ S —
Johnson-------- Benny-----
Jones---------- Ken-------

The CRB in Omnis 5 works a little
differently. String fields are of

variable length. Adelimiting char-
acter is used to separate field val-
ues. Lifting extended values here
would be almost like concatenat-
ing the First Name to the Last
Name — and there are many cases
where the resulting index would
not be in the order we need. We
also have no means of typing in
null characters (even if the data
entry operator knew how many to
type in) and trailing spaces en-
teredintoastring field are trimmed
as the cursor leaves that field.
(Spacesalready existing inthefield
— that were either imported or
calculated — remain, however.)

We can emulate our old extended
index by creating an extra field
that contains a fixed length com-
posite of the involved field values.
We can build and maintain those
composite index field values using
the jst() function. For example, we
might use the command

Cal cul ate LAST_FI RST as
j st (LAST_NAME, 15, FI RST_NAME, 10)

Although the jst() function pads
with trailing spaces instead of null
characters, these index values will
still sort correctly. This is because
the space character is the lowest in
sorting order of any of the print-
able characters in the ASCII set.
All characters that are lower are
control characters.

We'll have to discuss using this
composite index at some other time.
Even in Omnis 3 Plus it took some
doing to allow for an exact match
prompted find on a composite Last
Name-First Name index value.

Connections

The Omnis Connection facility
hasn't changed in Omnis 5 and
connected File structures convert
properly with no problems.
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File Modes

All Files from the Omnis 3 Library
are converted to Read/Write Files
in Omnis 5. If a File had been used
as a “dummy” File in the Omnis 3
Library (one thatisjust used for its
CRB slots and never has a record
written to disk), its mode should be
changed to Memory-only File.
This is a more appropriate mode
for that File given its use.

Since | write all my applications
for the possibility that they might
be used in a multiuser environ-
ment, my personal style requires
that | change the default mode of
all other Files to Read Only. When
I want to write a new record for one
of these Files, or to edit the con-
tents of an existing record, | set
only those that need read/write
access to Read/Write mode. This is
most oftendoneinareversible block
to make this a temporary mode for
those Files.

The one disadvantage to setting all
Files to a default mode of Read
Only is that a File has to be in
Read/Write mode toimport records
— even when importing through
Utilities. Omnis doesn’t give any
kind of warning that the File isn’t
in the proper mode until you get all
the field names lined up and fi-
nally hit the Start button to set the
import in motion. When you go
away to set the File mode and then
return, you have to start all over
again arranging the field namesin
the required import order.

Toavoid the problem, I include two
extra steps in my process for im-
porting. I first execute a procedure
frommy STARTUP menu that sets
the appropriate File to Read/Write
mode. | keep this procedure outside
of the range available for the pull-
down portion of the menu — usu-
ally at procedure number 50 —and

execute it with command-E. | then
perform the import in the normal
manner. When finished, | execute
another procedure (number 51)
that sets the mode back to Read
Only. Since I rarely have to perform
this task, the partial clumsiness of
this process isn't much of a bother.

String Variables

Anywhere one of the standard
string variables, #S1-#S5, were
used in the Omnis 3 Plus library,
they should continue to perform
the same function properly in the
conversion toOmnis 5. All the vari-
ables convert with no errors and
they are each the samesizeor larger
in character capacity.

A limitation on the use of these
variables in Omnis 3was that they
wereintimately associated with the
Array. This is no longer the case
(Lists have no intrinsic fields), so
these can be used anywhere in an
Omnis 5 application without wor-
rying about the values seeming to
change because of some process
happening in the background. In
converting Array structures to
Lists, itis likely that you will want
to use fields other than these tem-
porary strings. | will give you some
guidelines in the section on
converting the Array.

Another common use made of tem-
porary string variables was in
semicolon notation in calculated
message fields to cause the infor-
mation displayed there tochange if
necessarywhen the screen redraws.
This functionality converts prop-
erly to Omnis 5, but the temporary
stringsaren’treally needed for this
anymore. | just remove the tempo-
rary field name from such fields
and let the field be aNo Name field.
This will avoid any conflict there
might be with other uses of the
temporary strings.

If the message field were used as
part of an emulated radio button
group in Omnis 3, the use of the
temporary can againbe eliminated.
I will discuss radio button conver-
sion later in this series.

Numeric Variables

The Temporary Numeric Vari-
ables,#1-#60, are now floating point
SANE numbersin Omnis5. Inprac-
tical terms, this means that the
order of magnitude of the number
won't change if the number of
decimal places is specified
differently for the same variable
within the same window, report, or
procedure (as it would in Omnis 3)
— but the value is not rounded off
to that specified number of decimal
places, either. Rounding errorscan
occur in reports where a value is
derived and totaled in one of these
fields because the full sixteen sig-
nificant digits are being totaled —
not the (rounded) displayed value.
The rnd() function should be used
to correct for this error in human
precision in such cases.

Omnis 5 will occasionally make
conversion errors on these vari-
ables. The error takes the form of
not using the correct number of
decimal placesin the convertedfield
or procedure command. Temporary
numeric fields in windows and re-
ports, or used as the target of a
Calculate command, should be
checked for decimal place accuracy
after conversion.

Global Strings

The long Global String Variables,
#G1-#G3, no longer exist in Omnis
5. They only made a brief appear-
ance in Omnis 3.3. Anywhere one
of these variables is encountered
during conversion, the Unknown
Variable (#7??) is substituted. #???
has no data type and no length. It
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is only a place holder indicating
that a field not belonging to this
application had been used in a spe-
cific spot.

There were two basic reasons to
use a #Gx variable in Omnis 3.3.
The most common was to avoid
usingone of the#Sx variables, since
they were all associated with the
Array. A less common reason was
if the programmer needed a string
variable longer than 79 characters.
Very rarely, the #Gx variables
would be invoked if the program-
mer needed more than five tempo-
rary strings.

If the programmer had used the
#Gx variables simply to avoid us-
ing the Array Temporary Strings,
and the values to be placed there
will never be longer than 80 char-
acters, an appropriate #Sx variable
can be substituted for #??? in the
converted application. (Remember
to properly document your use of
all variables so you don’t get con-
fused!) In any case, the program-
mer can now build any number of
temporary string variables (each
with a length of up to 32000
characters) in a Memory Only File
and substitute one of those for #?7?.

To help in tracking down where
#Gx variables were used in your
Omnis 3.3 library, you might want
to use the Omnis Cross Reference
Tool. This can help you zero in on
the places where you need to sub-
stitute a new temporary for a spe-
cific #Gx.

Functions

All functions convert correctly.
There are nochangesinany Omnis
3 Plus function. We did receive
many new functions in Omnis 5,
though, that we might want to sub-
stitute for some of the ones we used
in Omnis 3 for greater efficiency

andspeed. Moreonthisinaminute.

Expressions

Omnis 5 evaluates expressions ac-
cording to the standard algebraic
hierarchy conventions most of us
learned in high school. Omnis 3
evaluates expressions on a strictly
left-to-right basis, as though itwere
a hand calculator. If the conver-
sion routines built into Omnis 5
didn't adjust for this difference,
most of the expressions in our con-
verted application wouldn't yield
correct results.

Fortunately, Omnis 5 goes to great
lengths to see that our converted
expressionswill evaluate correctly.
Parentheses are strategically
added to enforce the previous left-
to-right evaluation order when it
might be overridden by the Omnis
5 order of precedence among op-
erators. Original parentheses are
left intact.

There isone problem with this con-
version method: we can get too
many parentheses and lose the
whole expression. For example, we
might have this Omnis 3 expres-
sion

#L+#2+H#3+#4+#5+H6+#T+#8

Itwill convert(see VVol. I No.2,p. 23
for more on this) to

((CC((#1+#2) +#3) +#4) +#5) +#6) +#7) +#8

Notice that six nested levels of pa-
rentheses have been used here —
the maximum that Omnis 5 al-
lows. Expressions requiring more
than six nested levels of parenthe-
ses in their converted form don't
convert. You will end up with a
blank where the expression should
have been. The converted expres-
sions will often need to be slightly
reworked for efficiency as well.

(Again, see Vol. I No. 2 and the
associated Examples Disk for ex-
planations and demonstrations of
the lack of efficiency in expressions
with unnecessary parentheses.)

Semicolon Notation

This feature of Omnis 3 has now
become Square Bracket Notation
in Omnis 5 and has gained a great
deal of power and flexibility. All
field references in semicolon nota-
tion in an Omnis 3 Library will be
converted to square bracket nota-
tion and will work successfully in
Omnis 5. In addition, the field
names will now be tokenized, since
square bracket notation now en-
closes “live” expressions.

Some of the places where you used
semicolon notation — in message
fields on Entry Layout screens or
in No Name fields in reports —you
may now want to consider trans-
ferring the strings that incorpo-
rate square bracket notation values
to text blocks. This can both cut
down on the number of fields you
are using (an important
consideration on a window) and
improve readability of that
information in modification mode
(since the contents of No Name
fields don’t display unless that
fields attributes are being
modified).

On windows, you would only use
this alternative if the square
bracket value is to be evaluated as
thewindow opens and never change
while the window is open. This is
because there is no way in the cur-
rent version of Omnis 5 to redraw
the window and have text blocks
re-evaluate.

On reports, this isn't a problem
because both fields and text blocks
are evaluated each time they are
put into the printing stream.
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Entry Layouts

When Omnis 5 converts an Omnis
3 Plus Entry Layout, we end up
with alot of individual components
for our converted application. Each
of these will need a little reworking
to fit our growing set of Omnis 5
conventions, but most of the re-
work is pretty simple. I will focus
on some of the simpler objects on
the window this time. Next time
I'll discuss what we can do with the
procedures and the more compli-
cated objects (like Array leftovers).

Message Fields

Message fields no longer exist in
Omnis 5. The most common use for
Message fields in Omnis 3 was as
field labels on entry screens. They
werealso likened to No Name fields
in Omnis 3 Report Formats. Omnis
5 converts them to No Name fields
on Window Formats. The Chicago
font is retained by these fields.

The most appropriate conversion
followup, from the standpoint of
common usage, would be to turn
Message fields into text objects on
Omnis 5 windows. However, if you
did not follow the guideline in “Un-
locking Omnis 3 Plus” about giving
Message field labels higher field
numbers than data entry fields,
this might significantly alter field
number order on the window, which
could ruin any converted EDWC
proceduresthatrelied onthose field
numbers.

The method is simple. First, opena
Message field by double-clicking
on it with the selection tool and
copy or cut the Lookup table string
from the field's definition. Then
select the text tool, click somewhere
to create a text block, and paste the
string. The resulting text block will
retain the same font and other at-
tributes of the original No Name

field because Omnis remembersthe
attributes of the last selected ob-
ject, including font, size, foreground
and background color, line style,
fill pattern, and justification.

This can actually lead to a small
problem with some fields. If the
field is right or center justified, or
if it is very long, the paste cannot
be completed without an interme-
diate step. The current version of
Omnis 5 can only paste (or accept
keyboard input) into a text block
that is big enough to accept the full
width of the string being entered.
For some unexplained reason, text
blocks begun with right or center
justification already selected are
much shorter than left justified
ones. Also, right and center justi-
fied text blocks retain their size
when being edited while short left
justified ones (that have not been
drag-sized) open up to accommo-
date a few more characters. Text
blocks of any size can be made
larger (or smaller) by dragging one
of their corner handles. These dif-
ficulties will probably be cleared
up in future versions of Omnis.

Grid Placement

Omnis 5 doesn't seem to under-
stand the conceptof “leading” when
converting fields from Omnis 3
Entry Layouts to Omnis 5 win-
dows. The 12 point Monaco and
Chicago fields (which have a total
height of 15 points including the
leading) overlap fields on adjacent
lines by 3 points after conversion.
They had the full 15 points of height
in Omnis 3, but conversiondropped
them to only 12 points from the top
of one line to the top of the next.

The most efficient way to properly
align converted fields is to start at
either the bottom or the top of the
window and drag-select the first
row, raise or lower those fields (as

appropriate) using the proper ar-
row key three times, shift-click to
add the fields in the next row and
repeat the process. It may be nec-
essary to resize the window to ac-
commodate all the fields on some
crowded windows.

Button Region

The scroll bar that separated the
fields portion of an Omnis 3 Plus
screen from the button margin con-
verts to a vertical line. I immedi-
ately remove this line since it
doesn’t fit into my design style and
only seems to clutter the window.

The pushbuttons are converted to
Omnis 5 pushbutton fields. They
retain their labels and the Chicago
font (standard for pushbuttons in
any Macintosh application). If these
buttons had been assigned se-
guences in the Omnis 3 Screen
Information window, their proce-
dures each call the appropriate
procedure in the menu correspond-
ing to the sequences from the origi-
nal Omnis 3 Entry Layout.

Any window that did not have user
defined buttons specified, but that
retained the button margin, used
the default pushbuttons. For any
such screen, the entire set of but-
tons is converted to pushbutton
fields, each with the appropriate
default type. OK and Cancel but-
ton fields also appear on converted
windows that had buttons in Om-
nis 3. They will need to be set to Do
not gray to disappear when the
window is not in Enter data mode.

Rectangles

Omnis 3 rectangles become real,
moveable objects in Omnis 5. All
Omnis 3 rectangles are converted
to Omnis 5 rectangles with black
borders of the proper width or pat-
tern and white fill. They can be
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resized or dragged to pixel preci-
sion or aligned to the current grid.

The converted rectangles will be
stacked in the order they were cre-
ated in Omnis 3. For example, if
you had created a simulated
shadow by drawing a double width
line under a single width rectangle
in Omnis 3, the line will show up in
Omnis 5 on top of the rectangle (in
stacking order) and will appear
slightly shifted because of a slight
difference in the definition ofaline
with a width of an even number of
pixels. If you wish to retain this
type of shadowing line, simply se-
lectthe lineand hit the down arrow
key once to shift the line down one
pixel on the window. (You could
also select the rectangle and shift
it up one pixel if that is easier.)

Theonly rectangle object that needs
serious conversion is the one re-
sulting from the conversion of an
Array Window Rectangle. I'll cover
that one next time when | discuss
Array conversion.

Field Types

Omnis 3 Plus had three basic types
of field for Entry Layout screens:
Normal, Calculated, and Message.
They each convert in predictable
ways, but there are operational dif-
ferences to consider. You may need
to alter the conversion results to
cover all your needs in the finished
Omnis 5 application.

Message fields convert to Display
fields with no field name. The mes-
sage string remains intact in the
Lookup table area and will display
correctly as long as the string does
not contain a slash (/') character.
Field names referenced using
semicolon notation will correctly
converttosquare bracket notation.
Additional attributes (i.e.,
Invisible) convert as expected.

Calculated fields correctly con-
vert to Display fields with the Cal-
culated attribute checked. The cal-
culation expression remains intact
— unless the conversion required
the addition of too many levels of
parentheses as discussed above.
Additional attributes (i.e., Zero
shown empty) convert as expected.

Normal fields will convert to ei-
ther Entry fields or Display fields,
depending on the Display only set-
ting in its Omnis 3 version.

But Entry and Display are only
default modes assigned to fields in
Omnis 5 — an enabled Display
fieldis, infact, an Entryfield. Since
the Enable fields command that
results from the conversion of Set
field range has this additional ef-
fect, it is important to check for
procedure-field interactions after
conversion. More on this next issue.

Field Attributes

Most of the attributes of Omnis 3
Plus Entry Layout fields translate
directly to Omnis 5 window field
attributes. Autofind, Unique in-
dex, Upper case only, Negatives
allowed, and Zero shown empty
all retain the same implications.
Invisible fields can be made visible
with the Show fields command,
but are otherwise the same. Any
field with the Display only
attribute convertstoaDisplayfield.

Delete protected is no longer an
attribute of fields in Omnis 5. This
attribute is ignored on conversion.
If your application needs this facil-
ity, a simple check in a window
control procedure will do the same
job — and can offer a more infor-
mative message to the operator.

Local fieldsused toautomatically
be Display only whether that at-
tribute was also selected or not. |

didn’tbother selecting Display only
for these fields since it felt redun-
danttodoso. Inhindsight, thiswas
notagood ideabecause Local fields
can now be Entry fields and will be
converted as such unless the Dis-
play only attribute was also se-
lected in the Omnis 3 Library.

Defaults

Defaultvalues are no longer gener-
ated by the Prepare for insert com-
mand and fields no longer have a
“Default” attribute in Omnis 5.
Defaults are dropped on conver-
sion (check calculations remain the
same.) They must now be calcu-
lated and redrawn in a procedure.

If you chose to follow the guide-
lines I suggested in Unlocking Om-
nis 3 Plus for multi-user stream-
lined Insert sequences, you would
already have done this. There we
generally avoided using Prepare for
insert in favor of Prepare for insert
with current values and generated
our defaults in the Insert sequence
after clearing the Main File.

Pseudo Controls

There were many methods used by
Omnis 3 programmers to simulate
Macintosh radio buttonsand check
boxes. If the method explained in
the Enter Data With Control chap-
ter of “Unlocking Omnis 3 Plus”
had been employed, the conversion
to “real” radio buttons and check
boxes is a relatively simple pro-
cess. In this method, a single
temporary variable was used to
determine the state of a grouping
of radio buttons. A message field
was used to label each button and
a temporary string field (usually a
#Sx field) was used to display a
selected or unselected button as
appropriate using a special font.

continued on page 39
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Data Entry Into Lists

Dataentryinvolving Listsand List
Fields seems to mystify many
Omnis 5 programmers. There are
many ways toaccomplish this task.
In this article, 1 will explain the
two methods that | use most often.

The method that | use depends on
how the operation is to take place.
There are two basic possibilities
that I have encounteredsofar. The
first case is where | need to allow
the entry of a number of “sub-
records” at the same time as a
Main File record is being entered
(what I call a“secondary Main File”
situation). Here the List is

(Vol I No. 2) of OmniScience. Fig-
ure 10 illustrates such a window.

The operations we want to perform
on this kind of window are not very
difficult to program and don'’t re-
guire much Omnis 5 magicor other
trickery. The only requirement for
field number order is that the List
Field should notbewithinthe range
of the data entry fields for our new
record entry. It can come either
before or after that range. (Even
thisisnotastrict requirement, but
it helps the programmer conceptu-
ally. It also allows for redrawing of

entry phase of the procedure, the
List Field cannot become the cur-
rent field. An alternative method
would be to have a segment of the
procedure associated with that List
Field react toa#BEFORE event by
setting the next action to a tab, a
shift-tab, or a set current field as
appropriate, but that method does
not disallow clicking on the List
Field. 1 prefer disabling the List
field reversibly in this case, since
we are entering records one line at
a time and don’t want to allow the
operator toselectanother line while
we're working on the new record.

Add to Bottom of List
The data entry to the Main

used as a temporary holding

O

Window Donation list

g Filefields is done directly into

place for the record images that

bon # iDate "  Code

are to be written to the second-
ary Main File, but no records
are written until the entire
transaction has been entered

jst (D0_HUMBER, &,00_0ATE, 11, CA_CODE, 11,0

and accepted.

The second case is where a
new (individual) Main File
recordistobeaddedtoalListof
such records displayed on the
currentwindow. Thesecond is

Donation #
Category

LA_CODE ¢ LA_DESCRIPTION

Notes

DD_NOTES

the CRB as usual and the new
record is saved to disk with an
Updatefilescommand. An Add
line to list command line and a
Redraw windows are then
performed to place a record
image for the new record into
the List and display it on the
window. If it is required to
appear to insert the record im-
age in some pre-specified sort
order, a Sort list command

the simplesttoexplain, sowe’ll
start with that.

Insert Single Records

Consider the case where we have
built a List of simple transactions
for a customer and displayed them
on a window in a List Field. We
now wish to allow the operator to
add another transaction for that
customer to this List (and add a
corresponding record to the File on
disk) on this window. We may also
want to allow modifications to ex-
isting records from the List one
record at a time. Thiswas the case
for the Donations window accessed
through the Customer window in
the example disk for the last issue

Figure 10 Window for single record List entry

data entry fields without redraw-
ing the List Field when necessary.)
The data entry fields themselves
have no special options selected
except those required by the data
(upper case only, for example). In
fact, this window would be virtually
the same if we were only adding a
new record without adding it to a
List— the only addition is the List
field that shows the List contents.

The procedure for Inserting a new
record would disable the List Field
(in areversible block) to avoid con-
fusion for the operator. This sim-
ply means that, during the data

should be performed between
the Add line to listand Redraw
windows commands (after
guaranteeing that the proper sorts
are still current).

Itisusually desirable to make sure
thatthe linein the List Field corre-
sponding to the record displayed
outside the List Field be high-
lighted. Also, it is good form to
have no line highlighted while the
new record is being entered (since
it doesn’'t currently exist). The
value of #L should be set to zero
when the Main File is cleared and
any defaults are calculated — not
withinareversible block. After the
record has been accepted and writ-
ten to disk with Update files, the
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Add line to list command will add
an image of the new record to the
bottom of the list. Calculating #L
as#LN (the highest line numberin
the List) makes that line currentso
it will be highlighted by the Re-
draw windows command.

In the event that the operator can-
cels the operation, we would prob-
ably like to highlight whichever
line had originally been selected.
To do this, we would have to store
the current value of #L in a tempo-
rary numeric field before calculat-
ing its value to 0. 1 usually do this
in a reversible block, since | only
need this value in the temporary
during this procedure. In our
Cancel Trap (the If flag false seg-
ment following the Enter data
command), we can then calculate
#L as its original value and relo-
cate the records whose images are
on that line before redrawing the
window and quitting the procedure.

Here is a simple procedure that
performs all the actions described
above.

Add at Bottom
Begi n reversi bl e bl ock
Cal cul ate INSERT as 1
Set main file {Donation file}
Set wi ndow control procedure
240 {Add DO control proc}
Set read/wite files
{Category file, Custoner
file, Donation file,
System fil e}
Cal cul ate #1D0 as #L
Disable fields 1 to 1
End reversible bl ock
Cal cul ate #L as O
Clear main file
* Customer should remain, but we
need to cl ear Category
Clear selected files{Category file}
* Set defaults in CRB
Cal cul ate DO _DATE as #D
Redr aw wi ndows
Enter data

If flag fal se
Ok nessage {}
Cal cul ate #L as #1
Single file find on DO_SEQNO
(Exact match) {lIst(DO_SEQNO }
I f DO_SEQNO
Load connected records
{Donation file}
End if
Redr aw wi ndows
Quit procedure
End | f
* Make sure Systemrecord in CRB
Single file find on SY_SEQNO
(Exact match) {1}
Prepare for Insert w current vals
* Assign or nodify values in or
dependi ng upon non-Main File
records
Update files
Add line to list
Cal cul ate #L as #LN
Redr aw wi ndows

Insert at Selected Line

Ifitis desiredtoinsertthe image of
the new record at a location in the
List field selected by the operator,
a slightly different process would
be used. After the operator had
clicked on the line where the image
is to be inserted (and then on the
button to initiate the procedure),
we would first want to clear all
Files that have fields represented
in the List field using the Clear
selected files command.

For housekeeping purposes, | would
dothisevenifl wantto retain some
of those records (Connected File
records, for example) so that I can
show a completely blank line in the
List field during data entry. If a
Connected File record is not repre-
sented in the List, it is not neces-
sary to clear that File before in-
serting the List line.

We would then issue an Insert line
in list command. Not specifying a
line number will cause our blank

line to be inserted on the line that
the operator had selected, moving
the current contents of that line
(#L), and all lower lines, down a
notch. Itisnot necessary to specify
#L as the line number for this com-
mand. If we needed to retain some
of the non-Main File records that
had existed on the originally se-
lected line, we would have stored
their RSNs in temporary numeric
fields and then used a Single file
find command to retrieve each of
them. (In this example, it was not
necessary to clear the Customer
Filesinceitisn'trepresentedinthe
List. | therefore did not have to
restore the Customer record to the
CRB to properly make the new
Donation record connected to that
Customer.)

After calculating any other de-
faults, we would then issue a Re-
draw windows command and our
List field would now show a blank
line highlighted where our record
image is to go if the data entry is
accepted. We would not calculate
#L as 0 in this case since we want
to remain on the selected line.

After the new record is written to
disk, we would then use the Re-
place line in list command to place
itsimage on the linewe had cleared
forit. If for some reason the opera-
tor chose to cancel the procedure
and not write a new record to disk,
our Cancel Trap would have to in-
clude a Delete line in list command
to do away with the blank line we
had created. The line below (which
had originally been on the current
line) would return to its old posi-
tionand be highlighted once again.
We didn’t have to worry about that
in the procedure above because no
new line was created until after
the record had beenwritten todisk.

Here is how our insert procedure
would look modified for inserting a
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record and placing its image at an
operator-selected line of the List.

Add at Sel ected Line
Begi n reversi bl e bl ock
Cal cul ate | NSERT as 1
Set main file {Donation file}
Set wi ndow control procedure
240 {Add DO control proc}
Set read/wite files
{Category file, Custoner
file, Donation file,
System fil e}
Di sable fields 1 to 1
End reversi bl e bl ock
Clear main file
* Customer should remain, but we
need to cl ear Category
Clear selected files{Category file}
Insert line in list
* Set defaults in CRB
Cal cul ate DO DATE as #D
Redr aw wi ndows
Enter data
If flag fal se
Ok nessage {}
Delete line in list
Single file find on DO_SEQNO
(Exact match) {Ist(DO_SEQNO }
I f DO_SEQNO
Load connected records
{Donation file}
End if
Redr aw wi ndows
Quit procedure
End | f
* Make sure Systemrecord in CRB
Single file find on SY_SEQNO
(Exact match) {1}
Prepare for Insert w current vals
* Assign or nodify values in or
dependi ng upon non-Main File
records
Update files
Replace line in list
Redr aw wi ndows

Insert in Sorted Order

What if our List field were already
displaying record images in an or-
der other than RSN order (the or-
der inwhich the records were origi-

nally created)? Such would be the
case if the List had been sorted
after building or had been built on
a Main File indexed field other
than a Sequence type field. We
may want our new record to be
displayed in the proper order when
it is added to the List.

We would perform the insert in the
same way as in the first example,
but we would have to do a little
more work after adding the record
tothe List. Thefirstextrathingwe
must do is to store the RSN for the
new record in a temporary field so
that we can locate its image in the
List and highlight that line of the
Listfield. (The name of a Sequence
field for the Main File must be
included in the definition of the
List, butitdoesn’'t have to be in the
calculation of the List field.) Re-
member, the RSN isonly available
after an Update filescommand has
been issued when we are inserting
a new record. The calculation can
be performed either before or after
the line is added to the List, how-
ever. For efficiency, we can use the
same temporary that we used for
the restoral value of #L since we
know that it isonly a local value in
this procedure (it was originally
set in a reversible block) and we
have past the pointwhere we might
have needed to restore the original
#L value.

We would then Clear sort fields
and Set sort field as required, un-
less we were certain that the Sort
Field definitions were already ap-
propriate. Nextwe would Sort list
to get the record images in the
proper order. At this point, we
would have lost track of the image
of our new record — but we pre-
pared for this. We can now issue a
Setsearch as calculationcommand
specifying that the Sequence field
equal the temporary numeric we
used to store the RSN. Even better,

we can perform this in the revers-
ible block and not disturb any
Search Format we might other-
wise have in force. We follow all
this with a Search list command.
Since the RSN is unique, we will
always locate the right record. Fi-
nally, we would Redraw windows
to highlight (and center, as neces-
sary) the image of the new record.
The Cancel Trapwould be the same
as in the first example.

We could have used a Search For-
mat with a Calculation-type speci-
fication, but if we do this often
enough, we'd end up with a lot of
overly specialized Search Formats.
We can’'t use a Comparison-type
search criterion because the com-
parison is always done in the CRB,
not in the List Buffer. Comparison
searches cannot locate record im-
agesinalistinthecurrentversion
of Omnis.

Here is how our insert procedure
would look if the image of the new
record had to be sorted into posi-
tion.

Add in Sorted Order
Begi n reversi bl e bl ock
Cal cul ate INSERT as 1
Set main file {Donation file}
Set wi ndow control procedure
240 {Add DO control proc}
Set read/wite files
{Category file, Custoner
file, Donation file,
System fil e}
Cal cul ate #1D0 as #L
Set search as cal cul ation
{#1=DO_SEQNC}
Disable fields 1 to 1
End reversible bl ock
Cal cul ate #L as O
Clear main file
* Customer should remain, but we
need to cl ear Category
Clear selected files{Category file}
* Set defaults in CRB
Cal cul ate DO DATE as #D
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Redr aw wi ndows
Enter data
If flag fal se
Ok nessage {}
Cal cul ate #L as #1
Single file find on DO_SEQNO
(Exact match) {lIst(DO_SEQNO }
I f DO_SEQNO
Load connected records
{Donation file}
End if
Redr aw wi ndows
Quit procedure
End | f
* Make sure Systemrecord in CRB
Single file find on SY_SEQNO
(Exact match) {1}
Prepare for Insert w current vals
* Assign or nodify values in or
dependi ng upon non-Main File
records
Update files
Cal cul ate #1D0 as DO _SEQNO
Add line to list
Clear sort fields
Set sort field {as you w sh}
Sort |ist
Search |i st
Redr aw wi ndows

Locate Record for Edit

Beyond these methods for insert-
ing new records, it is usually also
desirabletobe able to make changes
to a selected record on a window
such as | have described here. To
be able to do this, it is necessary to
have a procedure for the List field
that locates the record or records
associated with the selected line
when the operator clicks on the
List field or uses List navigation
techniques.

Here isasimple field procedure for
aListfield that performsthat task.
Remember that the #CLICK mes-
sage issentwhenever anew line in
the List field is selected by any
means (see Vol I No 1, p. 21), but it
is not sent if the operator clicks on
the currently selected line.

If #CLICK
Single file find on DO _SEQNO
(Exact match) {Ist(DO_SEQNO }
Load connected records
{Donation file}
Redraw nanmed fiel ds DO_NUMBER
to DO_NCTES
Redr aw naned fiel ds CA CODE
to CA_DESCRI PTI ON
End | f

The record can then be edited in
the same way it would normally be
edited. You will want to disable
the List field in a reversible block
in your edit procedure to prevent
the operator from accidentally re-
trievingadifferent Main File record
while in the Prepare for edit mode.

Secondary Main File

There are many occasions when we
would like to be able to load an
entire transaction involving mul-
tiple records for a number of Files
into the computer all at once and
then either commit them to disk or
cancel fromtheentire process. Most
multiple File database program-
mers must go to lengthy and com-
plex procedures, often involving
many windows and many command
keystrokes, to perform this task —
and the programming platforms
they use mustinclude complex and
laborious (and sometimes not very
reliable) commands that are usu-
ally named COMMIT and ROLL-
BACK to allow the programmers
this capability.

Lists and List Fields in Omnis 5
make this job a lot easier. With
proper (and not overly complicated)
programming techniques using
these features, we can create single
windows that allow the operator to
input very complex transactions
with only a single command key-
stroke. They commit the transac-
tion by clicking the OK button, at
which point we can also have a

control procedure check the data
for validity beforewriting it to disk.
Thereisneverapartially completed
transaction to roll back if the op-
erator decides to cancel the pro-
cess. Although nocomputer system
can claim to be 100% bulletproof,
the chances of only part of the
records of a transaction being
written to disk in the event of a
crash is extremely minimal when
using the techniques listed below.

On the example disk for the first
issue of OmniScience, I included a
window for inserting new invoice
transactions to allow the user to
further test the reporting technique
of using a List as a Sort Buffer. It
was not my intention to provide
detailed explanations of that win-
dow at that time — I only intended
to offer it as a tool for inserting test
records. However a great deal of
interestwas shown inlearning how
to build such windows, so I will use
that as the example for this part of
this article. A simplified version of
that window is shown in Figure 11.

On this window, both an Invoice
Header record (connected to a Cus-
tomer record) and one or a number
of Line Item records (connected to
both the current Invoice Header
and to their respective Product
records) are inserted as a group.
The Invoice Header File isthe Main
File during the data entry, as the
record in that File has to be written
todisk beforeanyLine Item records
for that invoice. After the Invoice
Header is written to disk, the
procedure changes the Main File
setting to Line Items and creates a
record for each record image
captured in the List Field during
data entry.

The key element that allows for
speed and simplicity of data entry
to the List Field portion of this
window is the Local attribute as-
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signed to the entry fields located
just above (and coming in field
number order just after) the List
Field. A review of the Local at-
tribute will help the rest of this
explanation along...

The Local Attribute

If a field is marked as “Local”, it
can be said to “belong” to the most
immediately preceding non-local
field in field number order on that
window. There are a number of
useful and intriguing implications
to this statement.

Oneresultofthisattribute

number order. Local fields can be
display, entry, radio button, or
checkbox fields in Omnis 5.
Changes to any of these will reflect
back to the lead field.

Fields that are Local to a List field
and are included in the definition
of the corresponding List have an
even more intriguing attribute.
They are actually windows on the
values in the List Buffer rather
than in the CRB. So a data entry
field that is Local to a List Field
(and whose field name is in the
definition of the corresponding List)

there is no way that we can replace
individual values on a line of a List
through calculationsin procedures
in the current version of Omnis.
The other is that we have no auto-
matic way of tabbing between lines
of the List during data entry.

List Buffer vs. CRB

It is quite possible that we might
need to modify some values in our
List through the use of procedure
commands. We need to be cautious
when doing this to not lose any
values already in the current line
of the List. Here's why...

The only way we can put a

on a value from a data
entry field. Making the

display field Local to the
entry fieldwould cause the
display field to be updated

. - - =] Window Invoice Entry E
is that the Local field is Invoice #—]U_HUM: Date — TU_OATE b
reevaluated and redrawn Client Code i i0.H  Fi i TGIE CHECK ([T} —
ship to TUCFTRST NANE  HU_CAST NANE ex
when the cursor leaves the Company U FAFRTY
field to which it is Local. Address :3_2332522;
We might, for example, [0 EiTy T TUPAETAL
have ad|3p|ay field whose Code 0ty Description Price  Total Tax?
calculated value depends | IHEO0E | 11 dH-TITLE GLIZUNIE | Ra02 =
st (IN_COOE,9, [T_QUANTITY, '—3NOE', ', ', IN_TITLE, 254",

Hill call
UPS surface
2nd day
Mext day
Fed Ex

Subtotal {|IL_TOTAL
Sales Tax on #4 :

Cash AmE:
Check () COD
ME A Acct

JU_PAY_DETAILS

changed value into a field
in a List (in the current
version of Omnis) is to use
the Replace linein listcom-
mand. This command
replacestheentireline, not
just a single value. Since
our data entry fields Local
to the List Field bypass
the CRB, we must first
Load line from list to make

Print

Cancel

3

I U_MESSAGE

each time a new value is
leftintheentryfield. Ways
of leaving the entry field
include tabbing, shift-tabbing,
clicking on another field, and se-
lecting OK or Cancel.

Another result of the Local at-
tribute is that if calculations per-
formed in a Local field affect the
value of its “lead” field (the most
immediately preceding non-local
field), the lead field is also redrawn
with its new value. We can say that
the Local attribute is “reflexive”, to
use a term borrowed from linguis-
tics. Thatis, it “reflects” back to the
lead field.

It is possible to have a chain of
Local fields. Each is Local to the
lead field of the chain and to each
Local field that precedes it in field

Figure 11 Window for multiple record List entry

is actually a data entry window
directly into the List Buffer for the
corresponding List, bypassing the
Current Record Buffer. Further-
more, if that fields value is used in
the calculation of the display string
for the List Field, the current line
of the List Field is automatically
redrawn to show the result of the
new value when the cursor leaves
that entry field due to the reflexive
nature of the Local attribute.

Although a List Field can only dis-
play values from a List, it is still
possible to perform data entry di-
rectly toaList using this attribute.
There are two basic problems that
we have to surmount to effectively
use this technique. Thefirstis that

sure that the CRB accu-
rately reflects what is in
the current line. Then we
can perform our calculations and
Replace line in list, knowing that
we are replacing unchanged fields
with their original values.

Another implication of doing data
entry directly into the List Buffer
is that we need to be on an existing
line of the List to successfully enter
data. If our Insert procedure has
cleared the List, no lines currently
exist and the list pointer (#L) is set
to line zero. We need to both Add
linetolistand set#L to 1 before this
process will work properly.

Processing Order

Itisimportanttoremember inwhat
order things happen when using
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field procedures in Omnis 5. In
general, field procedures for data
entry fields (or any other fields)
only begin when all the implica-
tions of that fields attributes have
been carried out. For example, if a
data entry field has the automatic
find attribute selected, the auto-
matic find will be performed before
afield procedure segmenttriggered
by the #AFTER message flag. If
that field is Local to a List Field,
any List Field values affected by
the automatic find will be reflected
inthe List Field automatically, but
any changes to List Field values
caused by that fields procedure will
not be reflected without redrawing
either the window or the List.

If on our entry window we perform
an automatic find on the Product
Code field, the Product Descrip-
tion and the Product Taxable field
values (bothinthe Local entry fields
and in the List Field) will be auto-
matically drawn. If our field proce-
dure then calculatesadefault Item
Unit Price value based on the
Product Selling Price, that value
must be specifically redrawn to both
its entry field and to the List Field.
Redrawing the entry field alone
will not redraw the List Field —
the phase during which the Local
attribute causes this to happen au-
tomatically has long since past.

Tabbing to Next Line

Navigating different List Field
lines by tabbing among its Local
entryfieldsisalsonotautomatic—
but we would like it to seem auto-
matic to the operator. We can use
event management techniques to
do this. There are only a few possi-
bilities that we have to deal with.

Ontabbingforward, whenwe reach
the last field in field number order
onagiven line, we would like to tab
to the first field on the next line —

unless we are already on the high-
est line number we want to allow
(only 30 lines on an invoice, for
example). In that special case, we
would like to tab to whatever field
comes after the List Field entry
group. In our example, that would
be the Payment Details field.

On tabbing backward, when we
reach thefirstfield in field number
order on agiven line, we would like
to tab to the last field on the previ-
ous line — unless we are already
on the first line. In that case, we
would like to tab to whatever field
comes before the List Field entry
group. In this example, that would
be the Customer ID field.

Field Procedures

Taking these concepts intoaccount,
we can now examine the proce-
dures in certain key fields. The
Inventory Code field, for example,
performs a number of important
tasks. Itlocatesan Inventory record
through its Automatic find at-
tribute and reads it into the List
buffer (it is Local to the List field).
If we tab forward and leave this
field blank, we can use this as a
signal to tab out of the List entry
area and finish the lower part of
the window. If we tab forward and
an Inventory record has been lo-
cated, thefield procedure cantrans-
fer the Selling Price value to the
Line Item Unit Price field.

Tabbing backward presents uswith
two choices. If we are already on
the first line of the List, we should
have the cursor leave the List en-
try area and go to the Customer ID
field. If we are on any line other
than the first, however, we would
like to move up aline and place the
cursor inthe lastentryfield on that
line (the Unit Price field). The fol-
lowing field procedure performsall
these tasks.

| NCODE Fi el d
I f #TAB
Load fromli st
I f not (1 N_SEQNO)
SNA set current field
{[nam(| V_PAY_DETAILS)]}
El se If not (I T_UN TPRI CE)
Cal cul ate I T_UNI TPRI CE as
IN_SELL_PRI CE
Replace line in list
Redr aw wi ndows
SNA set current field
{[nanm(1 T_QUANTI TY)]}
End | f
El se | f #STAB
If #L=1
SNA set current field
{[nam( CU_I| D_NUMBER) ] }
El se
Cal cul ate #L as #L-1
SNA set current field
{[nam(I T_UNI TPRI CE)] }
Redr aw wi ndows
End | f
End | f

The other key field in this data
entry processisthe Iltem UnitPrice
field. This is the last data entry
field in the List entry area. The
procedure for this field is used to
calculate and display the latest to-
tals figures for the invoice and to
add new lines to the List if neces-
sary. Tabbing backward from this
field has no special consequences,
but tabbing forward will cause us
to leave this line of the List. There
are three possibilities as to how
this could proceed.

If we have already reached the
limitof linesallowed in the List, we
would like to leave the List entry
area and place the cursor in the
Payment Details field. If we are
currently on the highest line num-
ber created sofar, we need tocreate
another blank line, move the
pointer to that line, and move the
cursor to the first field in the List
entry area (Inventory Code). If we

continued on page 40
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Tips & Techniques

This section is used to describe
short, useful featuresor techniques
that can make your Omnis pro-
gramming easier or more efficient.
Sometimes the specific example
may not be of direct benefit to your
immediate projects, but the meth-
ods employed will be helpful.

Agein Years

Many applications need to have
the facility to determine a person’s
age on a specified date. Medical
applications and school applica-
tions are the two most likely to
have this requirement, but there
could be countless others.

I have seen anumber of algorithms
proposed for determining a per-
son’'sage inyearsonaspecific date,
butnone have been 100% accurate.
The question came up in the
Streamlining for Performance class
I gave in Washington, DC in April,
and we came up with a perfect
solution. The core of the solution
was offered by Susan Frey of Orion
Computer Systems who attended
the class.

The solution is really very simple.
Consider what you do to figure out
how old a personis. You first deter-
mine the difference between their
birth year and the year of the date
in question. This gives you a close
estimate. Then you determine
whether their birthday has passed
for that year. If it hasn’t, you sub-
tract a year from the original esti-
mate. It works every time!

So how do we do this in Omnis 5?
The key element that Susan pro-
posed is that we assign what | call
a pseudo-Julian date value to each
date to determine their relative
positions within their own year.

This is done by multiplying the
month number of the date by 100
and then adding the day number.
July 15th would have a value of
715, for example. February 29th
(229) would always be less than
March 1st (301), so leap years
wouldn’'t cause us a problem. All
we had to do was construct an ex-
pressionthatincorporatesall these
concepts. Here is our result.

dt cy(#D) - dt cy(dat ( Bl RTHDATE) ) -
(dt m(#D) *100+dt d(#D) >
dt n( Bl RTHDATE) * 100+
dt d( Bl RTHDATE) )

The first two parts of the expres-
sion determine the basic year dif-
ference. We used the combined cen-
tury and year value to be able to
span century breaks. The longest
subexpression calculates the
pseudo-Julian values for the cur-
rentdate and the birthdateand then
compares those values.

Notice the use of precedence to
avoid overusing parentheses—the
comparison is performed last be-
cause all the other operators take
precedence over it. If the persons
birthday has not yet occurred in
thisyear, the pseudo-Julianfor the
current date is greater than that
for the birthdate and the compari-
son is true. This causes the expres-
sion to subtract a year from the
original estimate. If the birthdate
pseudo-Julian is greater than or
equal to that of the current date,
the subexpression evaluatesto zero
and the original estimate stands.

Remember thatifyouwantto“hard
code” a date value by typing the
date string into the expression, you
will also have to use the date con-
version function dat() to convert
that string to an actual date value.

Expanding Boxes

Many people like to spruce up their
reports with graphic elements to
make them more presentable or
more readable. Unfortunately, we
don’t have any graphicelementsin
Omnis 5 reports that expand with
the data being printed. All graphic
elements created by Omnis or
pasted into Omnis have a fixed size
when printed (although we can
stretch them horizontally and/or
vertically when placing them on
the report template). With a little
maneuvering, though, we can use
some fixed-size elements to build
an expanding box.

Let’'s suppose that we would like to
have abox surround all the lines in
a subtotal grouping of record sec-
tions. That is, we would like a bor-
der around the entire group, not
around each record image.

The key concept here is that each
graphicelement belongs to the row
of the report in which its top-most
row of pixels lies. The element will
be printed in its entirety even if it
crosses over into another section.
Here is how we use this informa-
tion to solve our problem.

We will build our box like a tele-
scoping water cup. The top of the
box will be in the Subtotal Heading
Section and will consist of a hori-
zontal line and two vertical line
segments. The vertical segments
will form corners at the ends of the
horizontal line and will be long
enough to extend slightly into the
Record Section banner. We can’t
see exactly how far they extend
because the section banner is
printed to the screen after (and,
therefore, on top of) all other ele-
ments. In printing, the vertical seg-
ments from the Subtotal Heading
will extend into the first line of the
first Record Section.
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The bottom of the box will be an-
other horizontal line. This one will
be in the Subtotal Section follow-
ing the Record Section. There will
be no vertical line segments in this
section, since we can't make a
graphics object extend above the
line it resides on.

The telescoping sides of our box
will be made up of vertical line

jects that span sections on the Re-
port Template. Specifically, it's
hard to line up the bottom corners
vertically so that the vertical seg-
ments from the Record Section just
meet the ends of the horizontal line
in the Subtotal Section.

Fortunately, we can “turn off” the
section banners with the Show
narrow sections command from

Sort Field #4 changes and the box
should come to proper corners if
you have performed the setup op-
eration outlined here.

In general, the subtotal level that
should be used for the bottom of the
group isthe highest numbered sub-
total level declared in the Report
Format. Itis possible to have boxes
surround different levels of subto-

tal groupings,

butthe method
2 Subtotal heading is a little
trickier.

%Recnr’d

THTITLE

Suppose we
wanted a box
with a differ-

Invoice Total

ent weight to
surround the
Subtotal Level

Figure 12 Subtotal Heading, Record, and Subtotal Sections as they normally appear. Notice the effect on the

vertical line segment placement.

segments placed in the Record Sec-
tion. These will start just below the
topmost pixel of the top line of the
section and will extend into the
Subtotal Section banner that fol-
lows the Record Section. They must
line up precisely with the vertical
line segmentsin the Subtotal Head-
ing Section to act as extensions of
those segments. Figure 12 shows
what these

the Modify menu (command-N).
This shows the section banners as
dotted lineswith no effective height
instead of asgray barsasin Figure
13. Notice that the section banner
images lie on the topmost row of
pixels in the top line of each sec-
tion. This can be seen most clearly
in the Record Section in Figure 13
where the dotted section line blends

#3 group. A
line of the
proper weight would be placed on
the line above the one we already
have in the Subtotal Heading Sec-
tionalong with matching verticals.
An invisible field for a temporary
numeric variable would also be
placed on that line and given the
No line if empty attribute. The
value for that variable would be
calculated in a separate field in the

sections will
look like when

the line £ —

T HATE

segments have

iIT (U INCODE

THTITLE

been properly

placed.

Invoice Total

Proper align-
ment of the
bottom corners
would be a trial-and-error process
if it weren't for another feature of
the Report Modification mode. You
see, even though the section ban-
ners don't print, they take up vi-
sual space when we are laying out
our reports and their image inter-
feres with precise placement of ob-

with the top outline of the field
images in that section.

When the report is printed, an-
other line segment is printed on
the left and the right sides for each
Record Section. The group is com-
pletely enclosed when the value of

Figure 13 Subtotal Heading, Record, and Subtotal Sections with Narrow Sections turned on. Notice how the vertical
segments are now aligned as they will print.

corresponding subtotal section
(where it would be turned “on”
and again in the Subtotal Heading
Section where it would be turned
“off”. The verticals in the Record
Section would have to be long
enough to span Subtotal Level #4
and the Subtotal Heading.
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Haven
Continued from page 1

Certainly there were questions to
be answered and points to be clari-
fied, but it was very obvious that
developers were the center of
attention not just at the confer-
ence, but in the daily activities of
the Omnis distributor. And both
the developers and Solutions
seemed to be reaping tremendous
benefits from this cooperation!

The first level of support came in
recognizing that the developersand
the distributor have separate but
equal roles to play in spreading the
use of Omnis 5 nationwide. The
distributor makes sure that there
are plenty of Omnis packages avail-
able for sale, does the bulk of the
advertising and publicity, and
provides efficient and excellent
technical support to those requir-
ing it. They also generate and
provide many leads to those devel-

opers who are capable of handling
them. The developerscreate either
custom or off-the-shelf database
applications using Omnis 5 and
introduce the product to their
expanding client bases. In-house
corporate and government devel-
opers, as well as independents,
provide success stories and influ-
ential references to aid in the pub-
licity battle.

The result is that Omnis 5 far out-
sells both 4th Dimension and
FoxBASE in that market, on the
Macintosh side, and is making tre-
mendous gains in the Windows
arena. In fact, | hear that Solu-
tions sells many more Omnis 5
packages than does Blyth US (or
did in those recent accounting
periods) — with only 10% of the
US'’s potential market!

The technical support provided by
John Witstyn and his staff is also
first rate. The telephone is gener-

ally answered by a human being
who intelligently directs each call
tothe appropriate staff member. If
an answer isn't immediately
available, it is determined as
quickly as possible, either by dili-
gent in-house research, calling the
UK, or (on one or two rare occa-
sions) by calling my office. The
client (developer) is called back as
soon as possible with the answer.
There is no ignoring of requests,
thereisnoindicating that the caller
doesn’t have sufficient intelligence
to use the product, and there is
usually no significant delay in
receiving an answer that works.

I was told that (at least in early
1991) an average of four corporate
leads was received by Solutions
every business day from Microsoft
alone. These leadswere all distrib-
uted among developers with the
proper background and expertise,
generally in the proper geographic
area to be of optimum assistance.

Reviews
Continued from page 1

The personwho did the benchmark
testingwasalsoan interesting case.
He configured the “multi-user”
tests to be a single workstation
accessing a database on a server
machine in multi-user mode. Since
I insisted on more than one File
being involved, a two-File system
(Customers and Bills) was used.
He told me with pride that thiswas
a subset of a three-File system he
had designed for a medical office
andthat the test configuration was
typical of the real world because
only one person (the receptionist)
ever actually does data entry any-
way —the doctors in the back room
only look up things on occasion.

My insistence on a six-File system
(Invoicing structure with Con-
stants and Daily Sales Tally Files

to produce possible record locking
conflicts) and five workstations
attempting to simultaneously per-
form the same tasks was labeled
“unrealistic” and “overly complex”.
Both the other reviewer and the
tester agreed that “no one would
ever try to do that with a Mac —
they'd get a minicomputer if they
needed that much work done!”

Imagine your favorite sportscar
being reviewed by a person who
had only ever successfully driven a
horse and buggy and who didn't
quite believe that the sportscar
actually worked. The first thing
that would happen is that the re-
viewer would insist on hitching a
horse to the front end. In the article,
he would then procede to complain
about everything from the appar-
ent slowness of the vehicle to his
inability to get a good view of the
road! These thingswould naturally

show up on the test results because
the benchmarks would be biased
toward horse-and-buggy issues
rather than testing the vehicles
ability to move people and luggage
quickly, efficiently, and safely.

The point here is not to point fin-
gers at the stupidity or inexperience
of such reviewers (although some
of the anecdotes are very amusing
now that enough time has passed),
but to express concern about the
guality of information available on
which people base their software
and consulting purchase decisions.

The world of information manage-
mentisnotasimpleone, and people
who approach it as being poten-
tially simple do not reap the benefits
that could be theirs with a deeper
understanding. Thisappliesto pro-
grammers and consultants as well
as to reviewers...
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Their greatest problemwas in find-
ing or developing enough qualified
developers to handle the load!
Solutions specifically did not want
to take on development projects,
since they felt there was enough to
do selling the product and
supporting developers.

By the way, Solutions is actively
seeking new people with expertise
developing applications in Omnis
5. Australiawelcomes immigrants
with technical know-how and it
seems like a pleasant place to live.
A number of developers at the con-
ference also indicated an interest
in working with developers in the
United States and Canada (or, |
suppose, anywhere else they may
be) who have applications that
mightbe saleable in Australia (per-
haps with modifications to handle
local vocabulary and accounting
customs, etc.). 1 would be happy to
help bring any interested parties
together.

Conversion
Continued from page 29

Thefinal manual conversion of this
arrangementiseasy. First, we con-
vert each of the former message
fields to a radio button field and
assign it the field name of the vari-
able used for the group. Then we
transfer the string from each
labeling message field into the la-
bel area of our radio button fields
and delete the old labeling fields.

Check boxes use separate tempo-
rary numeric variables. Again, a
message field was used as a label
for each and a#Sx field was used to
display the selected or unselected
check box character using a special
font. The conversion is performed
the same way as that for radio
buttons, converting the message
field that displayed the check box
into a true check box field.

Example Disk Program

Even the greatest verbal explana-
tion is worth a lot more if accompa-
nied by working examples. Itismy
intention to make such examples
available with each issue. | recog-
nize that not everyone will feel the
need for these, so I have made
them an option.

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. Thiswill 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, adiskwith suchan
application will be offered in the
$50.00 to $100.00 range.

Finally, 1 have been working for
over three 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...”).
Mostissueswill have one oranum-
ber of articles about a specific de-
sign topic that relates to one of the
modules of these “Solution Packs”.
For example, this issue will has a
lengthy discussion on computer-

ized invoicing systems. Invoicing
modules that you can patch into
your applications with no addi-
tional royalties are currently being
developed. A licensing agreement
willaccompany each Solution Pack
basically stating that you will re-
tain my copyright in each format,
include the phrase “portions copy-
right by David Swain” on your
About window and in any manu-
als, 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:

Multiple Main File Reports

Data Entry to Lists

Flat File Image of Complex Structure
Streamlined Algorithms

Age of Date in Years

and many other related techniques.

Because this month’s application
issomuch more complex than those
previously offered, this disk is
priced at $30.00.

Also available this issue

Omnis 5 Shell Application ........... $100.00
A great starting point for any applica-
tion. It will save you hours on each
new project!

General Ledger Solution Pack .... $200.00
The tools you need to add bookkeep-
ing to your applications. A royalty-free
basic General Ledger application with
commented code.
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List Entry
Continued from page 35

are on any other line of the List, we
simply want to move the pointer
down a line and move the cursor to
the first field. Here is a procedure
that does all these things.

| TPRICE field
I f #AFTER
Call procedure Invoice Entry/229
{calc total s}
I f #TAB
Clear selected files
{Inventory file,Line Itens}
I f #L=#LM
SNA set current field
{[nam(| V_MESSAGE) ] }
Quit to enter data
El se If #L=#LN
Add line to list
Cal cul ate #L as #LN
El se
Cal cul ate #L as #L+1

End | f
SNA set current field
{[ nan(1 N_CODE) ] }
Redr aw wi ndows
End | f
End | f

Itisimportant to bear in mind that
no records have been written dur-
ing this data entry phase. What we
have done isto enter record images
that we then wish to convert to
actual records stored on disk. Our
Insert procedure would first create
the Invoice record, then set the
Main File to Line Items and pro-
cess each line in the List to create
a Line Items record connected to
the Invoice record that was just
created and to the Product record
whose pointer was stored on that
line. This processing is done very
quickly, and the chance of asystem
failure or power outage during the
process is extremely small.
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In the Next Issue

Volume I Number 4 extends our
Design discussion to Accounts Re-
ceivable and expands on conver-
sion techniques from Omnis 3 Plus.
I have received many requests for
both of these items. Articlesin this
issue will include:

Receivables and Payments
Not all sales transactions are complete
on printing the invoice. Often it is still
necessary to collect the money at
some future date. A (continuing) short
course in accounting.

Computerizing A/R
Accounts receivable systems allow us
to explore a new data structure that
has a number of other uses. We will
develop a design that allows for
flexible tracking of multiple and partial
payments against receivables.

Ungraceful Exits
A number of Omnis programming
technigues in common use today can
lead to long-term memory manage-
ment bombs. This article shows you
how to avoid these “time bomb”
techniques while avoiding the dreaded
Clear procedure stack command.

Converting from 3 to 5, Part 2
By popular demand, this article
outlines more problems you will face in
converting existing Omnis 3 Plus
applications to Omnis 5. It also gives
some useful tips and techniques.

List Manipulations
Here are two more important tech-
nigues you can use with Lists. One
technique finds all the common
elements in two Lists (the intersection
of the elements), the other performs a
true merge between two Lists (the
union of the elements in both without
duplication).

Tips and Techniques
More clever algorithms and Omnis 5
hacking for your viewing pleasure.
Requests and suggestions are
welcome and will be properly credited.
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The current contact information is:

Polymath Business Systems
52 Cortland Drive
Bedford, NH 03110
603-472-4878 (voice)
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dataguru@polymath-bus-sys.com

A lot can change in ten years!
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