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Date (Month/Day/Year)

DATA ENTRY ERROR: Date contains invalid DAY --re-enter date

g%

Figure 2: A sample error message. The message is specific and helps the operator

correct the error identified.

format of data to be entered. Range
limits or entry format can be shown
parenthetically after the prompt. For
example, a date entered in the form of
month-day-year could be prompted
as follows: “Enter Date (Month/
Day/Year).” If there is a length limit,
then this length should be shown on
the screen using an underline, pair of
brackets, or other visual cue. If cer-
tain data entries have default values
(i.e., values that the computer will
assign unless the operator enters
others), then display the default
values—do not rely on operator
memory. If there are similar or iden-
tical data-entry requirements in dif-
ferent parts of the program, prompt
consistently. One way to do this is to
put data-entry statements into sub-
routines that can be called from
various parts of the program.

Entering Data: You do not always
control the length of the data to be
entered, but when you do, keep
length to a minimum. This saves key-
strokes and time and reduces errors.
Provide feedback by displaying
entered data on the screen. If data be-
ing entered consist of logically related
groups, then permit the user to enter
several fields together, rather than re-
quiring him to enter each item sepa-
rately.

Error Check: Check all entered
data for errors. The types of checks
you must make depend upon the data
and what will be done with them. An-
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ticipate possible errors, check for
them, and protect against them. For
example, if the entry is supposed to
be a number, anticipate what will
happen when (not if) the operator
enters a letter. Many programmers
protect against this by taking all in-
puts as character strings and then
converting them to equivalent numer-
ic values.

Analyze the situation and be ready
for errors. Are there range or length
limits to what is acceptable? Is it
possible for the operator to enter
something that will cause an illegal
program action to take place—for ex-
ample, dividing by zero or attempting
to take a substring of illegal length?

When an entry error is detected,
alert the operator, identify the error,
and tell him how to recover. In other
words: alert, identify, direct. Alerting
signals must differ from the custom-

ary background. An audio tone—a.

beep—is alerting but meaningless if
the program is already emitting a
continuous stream of beeps. Similar-
ly, a flashing message can effectively
alert, provided that the screen is not
filled with other flashing messages.
Many programmers reserve the use of
both sound and flashing messages for
those conditions that truly require an
alert.

The error message itself should be
placed consistently from screen to
screen. Ideally, it should appear near
the erroneous entry. The content of

the message must tell what is wrong—
for example, that the entered value is
too long. If error identification will
permit the operator to figure out
what to do next, then that is all the
message needs to contain. However,
if many possible actions may be
taken, then the message must also tell
the operator which to take. If
prompts to the user are adequate,
then it should be possible in most
cases for the operator to figure out
what corrective action to take based
solely on definition of the error.
Figure 2 shows a helpful error
message.

Editing: Editing is an important
part of the data-entry process, and no
data-entry program is complete with-
out editing capability. Being human,
operators will make data-entry errors
that they may not recognize until
later. You should therefore permit
them to edit entries before the pro-
gram accepts data into a database.
Many programs permit data to be
edited at three stages: during initial
data entry (while being typed in),
after a block of related entries has
been made, and after the data have
become part of the database.

The first editing capability is rou-
tine and in fact most people probably
do not think of this as editing. If you
make a typing error, you can usually
back up the cursor before data are
stored. The last capability, editing the
actual database, varies in impor-
tance, but in many programs with
large databases it is considered as
necessary as utility programs for
copying files, purging files, or the
main menu itself.

Less routine, often ignored, yet
very important is the block editing
capability mentioned above. Often
the program user will not recognize
an error until after he has made
several data entries. If he cannot go
back and correct the error at that
point, it may be uncorrectable, or he
may have to use a separate database
editing program to make the correc-
tion. The way block editing typically
works is that after the operator has
made a set of related entries, the
screen presents a prompt asking if he
wants to edit any earlier entries. If he



“My computer helped me write
The Final Encyclopedia. | wouldn’t trust
anything less than Scotch’Brand Diskettes
to make along story short”

Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota

Gordon Dickson: a small business-
man whose product is his own
imagination. He's written more than
40 novels and 150 short stories;

his newest work is The Final
Encyclopedia. He uses his personal
computerand word processing
software to maximize his production.
All his words—his product—

are stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.

Dependable Scotch media can
work just as hard foryou. Each
Scotch diskette is tested before it
leaves our factory, and certified
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 54" diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
800/328-1300. (In Minnesota, call
collect: 612/736-9625.) Ask for the
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it's worth Scotch
Data Recording Products.

" 3M Hears You...
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OUR PRICES, SELECTION &
SAME-DAY SHIPPING MAKE US COMPETITIVE...

NEC 8023 IDS Paper Tiger NEC Spinwriter
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Quality & Performance Affordable Color, Speed Dalsy Wheel Quallty Leader
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* 8 character sizes ® 5 unique alphabets 150 CPS e Bi-directional. logic-seeking & proportional spacing ® Quiet ® OCR quality
e Greek character set ® Graphic symbols e 8 character sizes ¢ 80-132 columns print e Hi-res plotting/graphing ® Quick change
e 100 CPS print speed e Bi-directional logic: e Hi-res dot graphics ® Proportional spacing ribbon e Optional cut-sheet feeder, horizontal
seeking Adjuslable tractors e Single-sheet e Text justifications or bidirectional tractors  Prints up to 8 copies.
friction feed e Vertical & horizonial tabbing Prism80 ............... List $899  $700 NEC Spinwriter RO

NEC 8023 Sc " IDS Paper Tiger 560G .. .List $1395 $1100 Serial Parallel 77xx ... ... List $3055 $2575
Dot Malrie . . .oo0u s i List $795 a Prism 132 (Color) ....... List $1995 $1895 B5XX s cvionn List $2290 $1975

The Epson Series. High-Quality Printers at a Low Price.

R4

Epson MX70 Epson MX80/MX80FT Epson MX100
Super low priced dot resolution graphics 9x 9 dot matrix e Lower case decenders Same basic features as the MX80 e Plus
® 5x 7 dot matrix ® User replacable printhead * 80 CPS e Bidirectional ® Logic seeking friction feed for single sheets ® Plus 15” wide
* Top of form « 80 CPS optional friction feed e 40. 66. 132, columns per line ® 64 special carriage ® Dot Resolution Graphics
¢ 10" paper width graphic characters: TRS-80 Compatible MX100 ! List $995 sca“
Epson MX70 ......... List $450 3390 e Forms handling ® Multipage printing =~ | s
* Adjustable tractors c " Full Line of Epson Accessories
Epson MX80 ......... List $645 d
Epson MX80FT .. ..... List $745 sca"

Anadex 9501 :
High Speed, Commerical Duty INTERFACE EQUIPMENT

Plus Graphics Complete stock of options, cables and accessories.
. e GRAPPLER APPLE INTERFACE ...
CCS APPLE SERIAL Interface & Cable. ..
ORANGE INTERFACE for Apple Il
Parallel Interface Board and Cable .
NOVATION D-CAT direct connect modem

COMPLETE STOCK OF EPSON ACCESSORIES
CUSTOM PRINTER CABLES FOR Apple, Atari, IBM,
TRS-80 (all models)

Dot graphics ® Wide carriage ® 11 x 9 dot

matrix ¢ Lower case descender * Dot HAYES MICROMODEM ... ..
resolution graphics e Bi-direcitonal. logic PRINTER STANDS: Large
seeking ¢ Up to 200 CPS e RS 232 Serial & Small

Parallel » Forms control e X-On/X-Off ¢ Up to

6
Ani?:l(;xcggé1 ........ List $1650 31350
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OUR PEOPLE MAKE US EXPERTS.

Malibu 200
Dot Matrix & Letter Quality
in One Printer

Okidata 82A ‘
Hi-Res & TRS-80 Block Graphics

200 CPS standard e Letter quality font

e 12 optional fonts e Bi-directional logic
seeking ® 19 x 18 dot matrix ® Expanded
characters (2x, 4x) Optional ¢ Dot resolution
graphics of 144 x 120 e Underlining

Malibu 200.......... List $2995 32600

120 CPS e Bi-directional printing ® Logic
seeking ¢ Double width & condensed printing
 Friction & tractor feed standard e Font
selection, character pitch & line spacing are
program controllable

Okidata 82A. ... ... ... List $799 SCalI

Centronics 739
Crisp Dot-Matrix Characters

Graphics & word processing print quality

* N x9 dot matrix ¢ suitable for word
processing ® Underlining e Proportional
spacing ® Right margin justificaiton e Serif
typeface e 80/100 CPS » 9'2" pin feed/friction
e Optional 2 Color Kit

Centronics 739-1. ... .. List $695 Sca"
Centronics 739-3. ... .. List $795 s725

Our People, Our Product: Both Are Specialized.

Because our salespeople are printer specialists, they know the capabilities of each
printer—and how to match one to your exact need. Red Baron's volume stocking
assures a low, low price on a wide array of major brands. We're sure you'll like
the product and services you get from Red Baron, and we know you'll love our
Customer Benefit Package; an exclusive at Red Baron.

Customer Benefit Package

1. Free Expert Consultation. Before you buy, after you buy. 2. Toll-Free Ordering. There s never a toll charge when
you place your order at Red Baron. 3. Free Catalog. Get your informative catalog with printer comparison chart and
character samples today! 4. Warranty. The manufacturer’s warranty applies where applicable. 5. Same-Day Shipping.
Your order is sent the same day when you call before 11:00 a.m. 6. Free/MasterCard & Visa. Call us toll-free and charge
your printer to your credit card. 7. We Stock What We Sell. No bait and switch, no hassle. We make every effort to

keep a large stock of our advertised products.

Televideo CRT'’s

Here’s how to order.
Price, Performance & Reliability

Phone orders are welcome; same-day shipment on
orders placed before 11:00 a.m. Free use of Master-
Card and Visa. CODs accepted. Personal checks
require 2 weeks clearance. Manufacturer's warranty
included on all equipment. Prices subject to revision

sty

CALL FOR
FREE CATALOG Frowgiil
910C ....... List $699  $600
gpnes . Lo List $995 $770 | TOLL FREE
g%8c | .. List $995  $750 80 o 8 5 82
g8E Tl L List $1195 $970 1' a 4' 75

Orange Micro Retail Stores
Sherman Oaks: 13604 Ventura Blvd. (213) 501-3486
Anaheim: 3150 La Palma, # | (714) 630-3622
Santa Clara: 3216 Scott Blvd. (408) 980-1213
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ANAHEIM, CA 92806
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* % WARNING * x*

You have selected the 'PURGE FILES' program.
If you use it, your data files will be purged.

Do you want to continue with the PURGE program P

i

Figure 3: A message that protects the operator against a serious error. The operator
must confirm the decision to purge the data files before the program will proceed.

indicates that he does, the program
asks him to define the entry he wants
to correct, usually by line number.
Then the cursor moves to the appro-
priate data-input field to permit re-
entry of data, and the edit prompt re-
appears to permit corrections. When
the operator indicates that he has no
more changes to make, the program
moves on to the next step.

Certain data entries have far-
reaching effects. A “profound, irre-
versible data entry” is one that will
significantly affect the database or a
phase of program operation. How
profound the data entry is depends,
of course, on the situation. Conse-
quences of data-entry errors in these
cases vary from inconvenience (you
are delayed because you must print a
report) to disaster (you just purged
six months’ worth of data).

Clearly, it is important to protect
the operator from such traps by pro-
viding “fail-safe” devices. The general
idea is to make the operator action
more complex than for usual data en-
try. One way is to make data entry
require two stages. For example,
when the operator selects the “FIRE
ICBM"” program from the menu, fir-
ing does not occur immediately but
causes a message to appear on the
screen that tells what will happen
next. This is accompanied by a
prompt that permits the operator
either to continue or to back out.

Protect your operator against him-
self. The programmer who writes a
program that will purge all files at the
stroke of a single key deserves no
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mercy and will receive none from
program users. Figure 3 shows a
message that provides sufficient
warning to the operator before begin-
ning to purge data.

Display Screen Design

Screen layout design is partly art
and partly science but all program-
mers can profit by observing the
guidelines in this section.

Designing a good screen requires
planning. Many experienced pro-
grammers find that a screen design
aid, consisting of a paper matrix that
identifies all possible character loca-
tions on the screen, is useful. This
permits design of the screen with
paper and pencil. The design can be
perfected before it is committed to
code. (It is much faster to make pencil
erasures than to change a series of tab
settings.)

As a general rule, access screens by
paging, not by scrolling. Keep in
mind that people find it easier to read
stationary pages than moving pages.
The only people who like to read
scrolling information are those at the
end of hot news wires. Unless your
program has that sort of application,
clear the screen before you put up a
new display.

Most displays need a title to tell the
operator what he is looking at. The
title should be centered at the top of
the screen.

Display screen designers center dis-
played information primarily for
aesthetic considerations, although
centering assumes more practical im-

portance with large screen displays.
With large screens, if information is
not centered, the operator will spend
his time turned to the left side of the
screen instead of along a more natural
line of sight—straight ahead.

Your screens will probably contain
a variety of different types of infor-
mation: title block, numerical infor-
mation, prompt line, error-message
line, operating-mode indicator, etc.
Analyze your needs and determine
how many different categories apply.
Then allocate a screen area for each
information category.

Assure that information on screens
does not stray from its assigned area.
This is an application of the con-
sistency principle discussed earlier.
The more complex your screen dis-
plays, the more important it is to
allocate areas. If you have complex
screens and do not design them con-
sistently, you will confuse the
operator.

If possible, separate each area of
the screen from the next by at least
three rows or columns of blank
spaces. Different blocks can also be
separated by lines, which will make
the separation more distinct. More ef-
fective still is to color-code different
screen areas.

“Keep it simple” has become a
cliché but is valuable and important
advice. Unfortunately, keeping it
simple is, to use another cliché, easier
said than done. What, after all, is
“simple”? And when is something “not
simple enough?”

Finding the answers to these ques-
tions requires you to take a close look
at the information needs of your pro-
gram users at each point in your pro-
gram. Present no more information
than necessary.

Some programmers use the “one
logically connected thought or step
per screen” rule. Where much infor-
mation must be conveyed, these pro-
grammers break it up into logical
thoughts or steps and present each
one on a separate screen. This is like
the rule of presenting one idea in each
paragraph of prose.

Programmers in the “densely
packed display” school of thought
hold the view that if they can get
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