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How to Use This Manual

e S T N T T e s

How to Use This Manual

This manual is organized to help you learn the VisiCalc® program easily and
quickly. Its organization takes into account the fact that people using the VisiCalc
program for the first time have different levels of experience with computers.

The VisiCalc program can be used with several computers including the TRS-80
Model II.

Because the basic operation of the VisiCalc program is the same on each of these
computers this manual will refer all of these machines as TRS-80 Model II.

This manual describes the operation of the VisiCalc program. For information on
the computer itself or operation of the disk operating system (TRSDOS), see the
TRS-80 Model II Owner's Manual.

Chapter 1 of this manual describes the VisiCale program, the equipment it
requires.

Chapter 2 contains step-by-step lessons that show you how to use all major
features of the VisiCalc program. Regardless of your experience with personal
computers, the examples in this Tutorial provide the quickest way to learn the use
of the program and answer most questions you may have.

The examples in Chapter 2 show you how to use the VisiCalc program and your
computer to solve problems in your professional and personal activities. Each lesson
shows you what to type, keystroke-by-keystroke, and should be used while sitting
at the computer. As you practice, you'll gain familiarity and confidence in using the
more advanced features of the VisiCalc program. Before long, you'll need only the
reference information in Chapter 3 and the VisiCalc Pocket Reference.

Chapter 3 contains a description of each VisiCalc command and major feature,
arranged in alphabetic order. These descriptions are summarized in the VisiCalc
Pocket Reference.

Appendix A: Floppy Disk Drives, describes how to use the program with floppy
diskettes. It covers loading TRSDOS, formatting storage diskettes, and loading
the VisiCalc program.




The Electronic Worksheet

Appendix B: Hard Disk Systems, describes copying the VisiCalc program to the
TRS-80 Hard Disk System and running the VisiCalc program.

Appendix C: Exchanging Files describes how the VisiCalc program stores files in
the DIF™ format. Within the VisiCalc program, you may use the DIF format to
manipulate sections of the worksheet and to transfer sections of one worksheet to
another. Outside of the VisiCalc program, it saves data in text files that can be
read by other DIF-supporting programs. Using this information, an experienced
programmer can write a program (in a language such as BASIC) to read a file
written by the VisiCalc program or create a file that can be read by the VisiCale
program. This appendix includes sample programs for the experienced
programmer.,

The most effective way to learn how to use the VisiCale program is to read
Chapter 1 to learn its general capabilities, then sit down at the computer and let
the lessons guide you step-by-step through the examples. In a few short sessions
you should master the fundamentals of the VisiCalc program and be ready to
apply it to your own needs.

The Electronic Worksheet

The VisiCalc program was born of the observation that many problems are com-
monly solved with a calculator, a pencil, and a sheet of paper-three nearly univer-
sal tools. Calculating sales projections, income taxes, financial ratios, a personal
budget, engineering changes, cost estimates, and balancing a checkbook are all
done with these tools.

The VisiCalc program combines the convenience and familiarity of a pocket
calculator with the memory and display capabilities of the personal computer.
With the VisiCalc program, the computer’s screen becomes a window that shows
part of a much larger electronic worksheet. You can move, or scroll, this window
in any direction to look at any part of the worksheet. You can also split the screen
into two windows, each of which can be scrolled, to see any two parts of the sheet
at the same time.




A Window on the Worksheet
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A Window on the Worksheet

The worksheet is organized as a grid of columns and rows. The intersections of
the columns and rows define thousands of entry positions, each identified by its
row-column coordinates. At each position you can enter a value—a formula that
consists of numbers, arithmetic operators, functions, and references to other loca-
tions—or a label that describes some part of the worksheet.

By writing values on the worksheet you can set up charts, tables, and records: for-
matting commands let you control the appearance of each entry. You can make

the VisiCalc worksheet look just like a checkbook register or a profit-and-loss
statement.

But the power of the VisiCalc program lies in the fact that the computer
remembers the formulas and calculations you use while working through a prob-
lem. If you change a value on the worksheet, all related values change as the
VisiCalc program recalculates the entire worksheet.




What You Need

Recalculation makes the VisiCale program a powerful planning and forecasting
tool. Not only can you easily correct mistakes, you can also explore alternatives.
For example, suppose you're doing sales projections using the VisiCalc program.
You may want to know what the impact on your company will be if a specific
project doesn't sell as well as you had anticipated. What if you sell only 200 units
a month instead of 2507 What if you sell 300? What if one of your sales represen-
tatives quits and it takes six weeks to bring a new person up to speed? What is
the value of a training program that brings new sales representatives up to speed
in two weeks?

Playing ‘“‘what if”" with the VisiCalc program is often a matter of changing a
single value. If you enter a value at one location, you can copy it to any number
of other positions. You can change, insert, delete, or move entire rows or columns.
The worksheet is instantly restructured so that all relationships correspond to the
changes. Doing the same thing with a calculator, pencil, and paper could take
hours of erasing and recalculating.

The VisiCale program can find the minimum, maximum, sum, average, and other
calculations involving all or part of a row or column. Although the VisiCalc pro-
gram automatically adjusts how values and titles are displayed to match your for-
mat commands, the full precision of values and length of titles remains in
memory.

Once you've set up the worksheet to solve a particular problem, you can save it on

diskette and use the same setup for repeated instances or similar problems. All or
part of the worksheet can be printed for reports or permanent records.

What You Need

To use the VisiCalc program, you need the following components:

¢ A TRS-80 Model II with at least 64K of RAM memory. The computer
includes the keyboard unit, the video display and one disk drive.

or

A TRS-80 Model 16 with at least 128K of RAM memory. The computer
includes the keyboard unit, the video display and one disk drive.

e The VisiCale/TRSDOS program diskette. You should copy the
VisiCale/TRSDOS to another diskette for backup. Store a copy of the
VisiCalc/TRSDOS diskette in a safe place as a backup; do not use it unless
the other diskette becomes unusable.

e At least three blank 8" floppy diskettes. This will be enough to get you
started, but you may eventually need more and should plan for it.

e If you want to print the worksheet, a Radio Shack printer.




The Keyboard

¢ The VisiCale program optionally supports the Disk Expansion System
(additional disk drives) and/or the Hard Disk Drive for data storage.

The memory of some TRS-80 Model II computers can be expanded above the
minimum requirements listed above. The VisiCalc program uses this additional
memory by increasing usable worksheet space. The memory indicator on the
VisiCalc screen tells vou how much worksheet memory is available.

The Keyboard

The following illustration shows the keyboard. Note the keys that are shaded; you
will use them a great deal.

The four keys marked with arrows move the cursor on the screen. Small arrows
are used to represent these keys in text and examples:

- = 1 f,

The ENTER key, indicated as [ENTER] in this manual, is used to end commands
and worksheet entries.

The BACKSPACE key, indicated as [BACKSPACE] in this manual, is used to
correct typing errors.

The BREAK key, indicated as [BREAK] in this manual, cancels an entire entry or
command; it also stops the printer or diskette drive when printing or saving a
worksheet,

The SHIFT key, indicated as [SHIFT] in this manual, capitalizes letters just as it
does on a typewriter. The VisiCalc program isn’t concerned whether you type a
letter in upper case or lower case; it capitalizes them where necessary.

The CONTROL key gives special meaning to keys. It is used like the shift key:
hold it down and press the other key. This is represented in text by [CTRL]
followed by a hyphen and the other key ([CTRLI-E for example, means hold down
the [CTRL] key and type E).

Exponentiation Arrow Keys
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A Word on Diskettes

A Word on Diskettes

A word of caution about the handling of diskettes is in order here: You can’t be
too careful with diskettes. Each diskette is a magnetically coated mylar disk,
sealed in a protective square plastic cover. Through the oval cutout in the square
cover, you can see the magnetic surface of the actual diskette.

Never touch the exposed magnetic surface with your fingers or any implement.
Protect the diskette from dust by storing it in the paper sleeve it comes in. Keep
it at least six inches from magnetic fields such as those generated by a TV.
Extremes of temperature (such as in a car trunk on a warm day) can damage a
diskette, destroying valuable data or your VisiCalc program. Don't bend, staple,
or write on the square plastic cover with a hard pen or pencil {use only the soft
felt-tip pens}.

Sometimes there is a small square notch cut out of one side of a diskette. The
square notch is sensed by the disk drive and tells the computer that vou may not
write information on the diskette surface. For its protection, the VisiCalc program
diskette has this notch; hence it is said to be "“‘write-protected.” When you want to
write on a storage diskette, the notch must be covered with one of the adhesive
tabs that comes in a box of diskettes.

Cover to Allow
Disk Write

Label Uncovered for
Write-Protection

Jacket Oval Cutcut

Before You Begin

Before you begin the tutorial section of the manual you will have to load TRSDOS
into your computer, make some storage diskettes, and load the VisiCalc program.
If you are using floppy diskettes for storage you will read Appendix A, Floppy
Disk Drives. Hard disk users will need to read Appendix B, Hard Disk Systems.
When you have read the appendix and have VisiCalc loaded in your machine turn
to Chapter 2 and begin the tutorial.
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The VisiCale Tutorial

Chapter 2. The VisiCalc Tutorial

Chapter Two, the VisiCale Tutorial, consists of five lessons that introduce all the
major features of the VisiCalc program. The lessons are written to be used as a
keystroke-by-keystroke guide while sitting at the computer.

The lessons require at least one storage diskette. If you have not yet made a
storage diskette, do so now, following the instructions in either Appendix A or B
(see the instructions at the end of the Introduction). Hard disk users may use
floppy diskettes at their own discretion (instructions can be found in the Hard
Disk Owner’s Manual).

If the VisiCalc program is already loaded, type /CY to clear the screen. (If the pro-
gram is not loaded read the “Before You Begin'’ section of Chapter 1.) The screen
should look like the following photograph:

Current Entry ) . Recalculation
Coordinates g ] Order Indicator
Entry -‘ ; : :

1]

-] = = A

= Line Soituire Arts ln

wn Py /

=3

= Prompt 1 Memory

w Line Indicator

: (may be

Edit different an
Line your computer)
Cursor Column
(or Highlight) Labels

=

=

E

= / :
Raw
Labels

The screen has become a window into the computer’s memory. The VisiCalc pro-
gram has organized it as an electronic worksheet by dividing it into rows and
columns. Rows are numbered 1, 2, 3, etc., and columns are lettered A, B, C, etc.
Each intersection of a row and a column is an entry position; it is referred to by
its coordinates (Al, B3, C17, etc.).

Now turn to Lesson One.




Moving the Cursor
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Lesson One

At each entry position, you can type a label, a number, or a formula. In a moment
you'll write at different entry positions on this electronic worksheet.

Look at the white bar and dark line at the top of the screen (just above the
column letters). This is the status area. The bar is actually two lines; the top line
is the entry line and the second line is the prompt line.

The prompt line is displaying the VisiCalc copyright notice and version number.

Should you ever need to call or write to ask questions or to report problems with
the VisiCalc program, please refer to your version number and the model of your
computer.

The dark line below the prompt line is the edit line.

The letter in the upper right corner of the screen tells you whether the VisiCale
program calculates new values by rows (R) or by columns (C). The number below
it tells you how much memory is available. (The number shown in these
photographs will not always match the number on your screen. This will be
explained later.)

Press the key marked ENTER (this key is represented by [ENTER] in this book).
The copyright notice and version number disappear. Now type /V and they reap-
pear. Type /V (the Version command) whenever you want to see the VisiCalc ver-
sion number.

Moving the Cursor

Look at the intersection of column A and row 1; this is location Al. The cursor is
the white rectangle covering it. Think of the cursor as the point where your pencil
meets the paper. It marks where you can write on the worksheet. To keep you
from getting lost on the worksheet, the VisiCalc program displays the cursor’s
coordinate on the entry line.

The arrow keys move the cursor in the direction indicated by the arrow. Type =.
The cursor moves to B1 (column B, row 1). Look at the entry line. Not only are
the copyright and version numbers gone, but the new coordinate (B1) is displayed.
Type = and the cursor moves back to Al.

Type ¥. The cursor moves down to entry position A2 (column A, row 2). Now
type t. The cursor returns to entry position Al.

If, while you are practicing, you make a typing error and see Value or Label on the
prompt line, don’t worry. Just type [BREAK]. The word disappears, along with
the number or letter beneath it.
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Scrolling the Window

When you load the VisiCalc program, the cursor is at Al, the upper-left corner of
the worksheet. Type = until the cursor rests at the right edge of the screen. Type
= again. The next column to the right comes into view, while column A disap-
pears off the left edge.

The window has scrolled to the right. Type = a few more times, watching more
columns appear at the right edge of the window while others disappear at the left.

The window also scrolls to the left. (In fact, it scrolls in all four directions.) Type
= until the cursor is at the left edge of the window. Now type * several more
times; the columns that disappeared as you scrolled the window to the right come
back into view. Type = until the cursor is back at Al.

Now type *= once more. Notice that the cursor coordinate on the entry line
flashes. This is the VisiCalc program's way of telling you that you're bumping
into the edge of the worksheet. Type t. This time you see the coordinate flash
because you're bumping into the top edge of the worksheet. So far you have
encountered the left edge and the top edge of the worksheet. There are two other
edges.

Type 3 until the cursor moves down to the bottom of the window. Now type §
once more. The next row comes into view, while row 1 disappears off the top of
the window. Type } a few more times. As you can see, the worksheet is quite a
bit larger than an ordinary sheet of paper.

Repeat Action

You can scroll to the bottom edge of the worksheet more quickly by taking advan-
tage of the [REPEAT] key on the keyboard. Hold down # and (REPEAT] at the
same time; the cursor and the window scroll down rapidly. Continue to hold down
both keys until you bump into the bottom edge of the worksheet. The cursor has
reached position A254. The entry coordinate on the edit line may continue
flashing. This happens when the typeahead buffer, which allows you to type faster
than the letters appear on the screen, becomes full. The coordinate will keep
flashing until all the down arrows stored in the buffer are used up. To cancel the
buffer, just type (CTRL]-C (by pressing [CTRL] and C at the same time) or
[BREAK].

To move the cursor to the right edge of the worksheet, hold down = and
[REPEAT). The cursor and window go scrolling off to the right. As they scroll,
notice how succeeding columns are lettered. (These coordinates also appear in the
upper left corner of the screen.) After A, B, C,...Z come AA, AB,AC...AZ then BA,
BB, BC... The cursor finally stops at position BK254 as it bumps into the right
edge of the worksheet. You are now at the lower right corner of the VisiCalc
worksheet.

13
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Direct Cursor Movement

Even with the aid of [REPEAT)], it takes a while to scroll all the way to the lower
right corner of the VisiCalc worksheet. There's an easy way to move the cursor to
another position on the worksheet that takes only a few keystrokes.

Type >. Two things happen:

e Go To: Coordinate appears on the prompt line just under BK254

s The edit cue (the white box) appears on the edit line, directly below the
prompt line.

The screen should look like the following photograph:

In general, each time you press a key the prompt line tells you what you can type
next. On the screen in the preceding photograph, the prompt line tells you that
the VisiCalc program has recognized the Go To command (>) and wants to know
what coordinate to Go To. It is waiting for you to type in the letter and number
of the coordinate to which you want the cursor to move.

Type A. The letter A appears on the edit line (the dark line just above the column
labels), followed by the edit cue. Type 1 to specify position Al.

So far, A1 is on the edit line followed by the edit cue. The VisiCalc program is still
waiting for you to type something. It doesn’t know yet whether you want to go to
position Al, or All, or A121, or some other position.

Type [ENTER]. The prompt and edit lines clear, and the cursor and window move
back to the upper-left corner of the worksheet at A1l.

Try another example. Type >C10 [ENTER). The cursor now rests in mid-screen,
directly below C and to the right of 10.




Editing With the [Backspace] Key

Editing With the [BACKSPACE] Key

Earlier, you used [BREAK)] to cancel something you typed. The VisiCalc program
has a less drastic way of correcting errors—the backspace key, located next to the
[BREAK] key (represented in this manual by [BACKSPACE]).

Type > All, but pause for a moment before typing [ENTER]. Suppose you
intended to move the cursor to position Al, but accidentally typed 1 twice. The
edit line now reads:

A1l

followed by the edit cue,

Type [BACKSPACE] once. The edit cue backs up one character and erases the
extra 1, leaving A1, Type [ENTERI. The cursor jumps to entry position Al, and
the prompt and edit lines clear.

In general, the VisiCalc program lets you correct typing errors by backing up with
the [BACKSPACE] key; each time you type [BACKSPACE], the last character on
the edit line is erased. Type > All again. Now type [BACKSPACE] twice leaving
just A, then type 2 to get A2 and [ENTER] to end the command. The cursor
moves to AZ.

Besides backing up, you can cancel a command with [BACKSPACE]. Type >B5,
then pause. Suppose vou change your mind and decide you don’t want to move
the cursor. Type [BACKSPACE] and the 5 disappears from the edit line. Type
[BACKSPACE] again; the B disappears from the edit line and Go To: Coordinate
disappears from the prompt line. You have canceled the Go To command by eras-
ing everything on the edit line; this accomplishes the same thing as typing
[BREAKI.

Before going on, spend a few more minutes moving the cursor around with the
arrow keys and > (the Go To command). Try moving the cursor to a nonexistent
position such as AB525. What happens? Try moving to an invalid coordinate such
as 25A instead of A25. What happens?

Writing on the Worksheet

As you have seen, moving the cursor and window around is pretty easy, but so far
your worksheet is (or should be) empty. You'll find that writing on the worksheet
is even easier.

Type /CY to clear the worksheet. The worksheet disappears, then reappears with
the copyright and version number on the prompt line. The Clear command erases
everything written on the worksheet, redisplays the worksheet, and positions the
cursor at Al.

To begin, label a row: type Sales.
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Stop and look at the prompt line. The word Label appears on the prompt line; this
is the VisiCalc program’s name for a worksheet entry that isn't used in making
calculations. On the edit line is the word Sales followed by the edit cue. The edit
cue indicates that you can use [BACKSPACE] to back up and make corrections or
[BREAK] to cancel the command. Sales also appears under the cursor at position
Al on the worksheet.

Now type =. The prompt and edit lines clear and the cursor moves to position B1,
leaving the label Sales at Al. You can use any arrow key instead of [ENTER] to
end an entry and write the label or value on the worksheet.

Type 100. Look at the status area again. The prompt line says Value, the VisiCalc
program’s term for a number or formula. The number 100 followed by the edit cue
appears on the edit line. Type [BACKSPACE! three times and watch the numbers
disappear: first 0, then 0, then 1.

Now type the formula 75+425. If you make a typing error, watch the edit line and
type [BACKSPACE] to back up.

The word Value is still on the prompt line, and the edit line reads 75 + 25, followed
by the edit cue. Type |. The VisiCalc program calculates 75+ 25 and displays 100
on the edit line. You can use this feature to perform quick calculations before
writing a number on the worksheet.

Nothing appears under the cursor at B1; everything has happened on the edit line.
Now type [ENTER]. The prompt and edit lines clear and 100 appears at position
B1 on the worksheet. The entry line reads

B1 (V) 100

The entry line gives a full explanation of the contents of the entry position
highlighted by the cursor. Right now the entry line reads B1 (the coordinate}, (V)
for Value, followed by 100.

Try typing [BACKSPACE]. Nothing happens. Typing [ENTER] told the VisiCale
program to write 100 on the worksheet. Type +=, and the cursor moves back to
position Al. Now the entry line reads:

A1 (L) Sales

The (L) stands for Label.

Formulas and Recalculation

Move the cursor down to position A2 by typing 1. Type Cost, then =, The cursor
moves to B2, leaving Cost at A2.

You're going to write a formula for cost at B2 that says cost is 60% of sales, or .6
times 100. Instead of typing 100, however, you'll use its coordinate (B1). Type
6*Bl1.




More on Labels and Values

The * specifies multiplication. The edit line should now read .6*B1. If it doesn't,
use [BACKSPACE] to correct any error. The formula tells the VisiCalc program
to multiply whatever is at coordinate B1 by .6. Now type [ENTER] and watch
what happens. The prompt and edit lines clear, and the edit line reads:

B2 (V) .6*B1
Position B2 reads 60, the result of multiplying .6 times 100, the number at B1.

To give you a quick look at the VisiCalc program’s power, type t to move the
cursor up to position B1. Watch the screen and type 200 [ENTER]. The new
number (200) replaces the old number (100) at B1. What else happened?

Type ¥ to move the cursor to B2. The formula you typed earlier, .6*B1, is on the
entry line at the top of the screen. When the number at B1 changed to 200, the
VisiCalc program recalculated the formula at B2 as .6*200, or 120. Cost is still
60% of sales. You'll see many more examples of this recalculation feature.

More on Labels and Values

This topic looks more carefully at labels and values, and explores an even simpler
way to write formulas. You'll start by writing a formula that calculates gross pro-
fit by subtracting cost from sales. First, position the cursor to write a new label:
type > A3 [ENTER] to move the cursor to A3.

To write the label Gross, type G. The prompt line says Label. When you write at
an entry position, the VisiCalc program looks at the first character you type to
determine whether you are typing a label or a value. If you start with one of the
letters A through Z, as you did here, the VisiCalc program assumes that you are
typing a label.

If you start with one of the digits 0 through 9, a decimal point (.), something that
could begin a formula—such as plus (+), minus (=}, or left parenthesis (()—or @ or
# (explained later), the VisiCalc program assumes that you are typing a value. For
now, type [BREAK] to cancel what you have typed.

What happens if you want to write a label such as **—Gross—"" or “1st Qtr’"? Try
typing —Gross—. The VisiCalc program interprets the initial dash as a minus
sign. It assumes vou are typing a formula, and that the letter G starts a coor-
dinate. However, it indicates an error and refuses further input when you type
something that can’t be a formula. Type [BREAK] to cancel this entry.

To begin a label with a symbol that the VisiCalc program interprets as the begin-
ning of a value, type a quotation mark (*‘) as the first character. The VisiCalc pro-
gram takes the ** to mean that you want to type a label regardless of what the
next character is. The quotation mark does not become part of the label itself. As
soon as you type *‘, the prompt line reads Label followed by the edit cue.

Type **—Gross— (don't type a closing quotation mark unless you want it as part
of the label). Now type =; the cursor moves to position B3, leaving — Gross — at
A3.
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Note: To begin a label with a quotation mark, you must type ‘' twice at the begin-
ning; once to identify the entry as a label and again to enter the quotation mark
itself.

You're ready to calculate sales minus cost. The formula is sales (B1) minus cost
(B2). Type B1—B2 [ENTER]. What happens when you type B1—B2? Look at the
prompt line. It shows that the VisiCalc program assumed you were entering a
label, not a value, as soon as you typed the first B. B1—B2 is a perfectly
legitimate label, but it doesn’t calculate anything. Only a value (number or for-
mula) can calculate.

Start again by eliminating the label B1 — B2. To erase an entry you have written
on the worksheet, use the Blank command, which blanks out the entry position
where the cursor rests. Type /B [ENTER]. The label B1—B2 under the cursor
disappears, and the entry line clears except for the coordinate B3.

Remember that you used ** to type a label when the VisiCalc program would
otherwise have treated it as a value. A similar technique makes the VisiCalc
program accept the formula B1—B2 as a value instead of a label. The formula
+B1—B2 is equivalent to B1—B2, and VisiCalc interprets the + as the first
character of a value. Type the following formula for gross profit (be sure to
include the +):

+B1—B2 [ENTER]
The entry line reads:
B3 (V) +B1-B2

The cursor rests on 80, the result of calculating +B1—B2, or +200—120.




Cursor Moves in Formulas

Cursor Moves in Formulas

So far, you know how to move the cursor to an entry position and how to write
labels and numbers. You also know how to write a formula (such as +B1—B2 in
the previous example) that refers to other positions on the worksheet. You have
also seen that if you change the numbers at B1 or B2, the VisiCalc program
recalculates the formula +B1—B2 and displays the result at the formula’s coor-
dinate, B3.

As you wrote the formula for sales minus cost, you probably had to check the
screen to see that the number for sales was at position B1 and that the number
for cost was at B3. Imagine what it’s like when you write a large number of for-
mulas on the worksheet.

Keeping track of the coordinates of many numbers can be time-consuming and
somewhat confusing. Further, when you scroll columns A and B off the left edge
of the window to work on other parts of the worksheet, you can’t see the numbers
next to Sales and Cost. This makes writing a new formula involving sales and cost
rather difficult. There’s an easy way to solve this problem: yvou write the formula,
but let the VisiCalc program fill in the coordinates.

Type +. The prompt line reads Value and the + appears on the edit line, followed
by the edit cue. At this point you could type B1, but what you really want is the
number next to the label Sales (currently 200).

Point to the 200 on the screen with your finger. You're about to do the same thing
electronically by pointing with the cursor. Watch the edit line and type 1. The
cursor moves up to highlight 120; its coordinate, B2, appears on the edit line. Now
type T again. See what pointing the cursor means? You have taken the cursor
from its starting position at B3 and pointed it to B1.

The edit line now reads + B1 followed by the edit cue. These are the first three
characters of the formula you typed earlier. Type—(the hyphen, for a minus sign).
The cursor jumps back to B3, the entry position at which you began writing the
formula. The edit line now reads +B1— followed by the edit cue. As a rule, after
pointing the cursor at the position you want to include in the formula, simply con-
tinue the formula by typing an arithmetic operator such as —, +, * or /.

Now enter the second part of the formula by pointing to it. Watch the edit line
and type T once more. The cursor moves up to 120, the number next to Cost, and
the edit line now reads + B1— B2—exactly the same formula you typed before. To
write the formula on the worksheet as it appears on the edit line, type [ENTER].
The prompt and edit lines clear.

The result of pointing to coordinates with the cursor is the same as typing those
coordinates. The entry line still reads:

B3 (V) +B1-B2
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The number on which the cursor rests is 80, the result of calculating B1 minus
B2. Nothing has changed except the way you wrote the formula,

To demonstrate the VisiCalc recalculation feature again, type 1 twice to move
the cursor up to B1l. Change the number there by typing 100 [ENTER]. Now B2
changes back to 60 (.6 times 100), and B3 changes to 40 (100—60).

In general, whatever you see on the edit line you can type. Likewise, you can
point to any position on the worksheet instead of typing its coordinates.

As you gain experience and familiarity with the VisiCalc program, you'll find that
the technique of moving the cursor to the positions you want becomes easier. In
time, vou'll find you can almost forget about coordinates entirely and think only
in terms of the visual positions of labels and values on the worksheet.

To test your understanding of the process of moving the cursor as you write for-
mulas, try an example yourself. Move the cursor down to position B5 and write a
formula there for gross profit as a percentage of sales. Hint: the formula is gross
profit divided by sales, multiplied by 100 (+B3/B1*¥100). Write this formula on
the worksheet just by moving the cursor and typing + and /. The screen should
look like the following photograph:

After you obtain the result (40), keep the cursor at B5 and type /B [ENTER] to
blank the coordinate and >B1 [ENTER] to move the cursor to Bl.
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More on Editing

Suppose you wanted to change the cost in the example from 60% to 556%. Move
the cursor to B2. The entry line reads:

B2 (V) .6*B1
To change that formula, type /E (the Edit command). The prompt line reads:
[Edit]: Value

(because the entry is a value) and the formula .6*B1 is displayed on the edit line;
the edit cue is over the first character, the decimal point.

To change .6 to .55, type = twice to move the edit cue to the *, just to the right
of the character to be changed. Nothing has changed so far except the position of
the edit cue. Now type [BACKSPACE]. This works just like it did when you
erased with [BACKSPACE] before. The edit cue backs up one space and erases
the 6. The edit line now reads .*B1. Type 55. The edit line reads .55*B1—the for-
mula you want. Type [ENTER]. The prompt and edit lines clear and the entry line
reads:

B2 (V) .55*B1
The number at B2 has changed to 55 and B3 is 45.

Typing [BACKSPACE] erases the character just to the left of the edit cue. Typ-
ing a character puts that character on the edit line just in front of (to the left of)
the edit cue.

To change cost back to 60% of sales, type:

E = = =

[IBACKSPACE] [BACKSPACE] 6 [ENTER]
The formula returns to its previous form.

The Edit command can be entered in one of two ways. Typing /E when the edit
line is clear lets you edit the contents of the cursor location. Typing [CTRL]-E
while typing a label, value, or command lets you edit what is on the edit line.

You can edit anything you type. Type > A6 [ENTER] January Profit Margin.
Suppose you meant to type “‘February” instead of “January.” Type [CTRLI-E
(hold down [CTRL] and type E). This time the prompt line reads [Edit]: Label
because you are typing a label. Type = until the edit cue is on the blank just to
the right of the Y. Type [BACKSPACE] seven times to erase January, then type
February. If you were to type [ENTER] now, you would enter “February Profit
Margin' at A6. For now, return to the original sheet by typing [BREAK] > Bl
[ENTERI.
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Saving the Worksheet on Diskette

If you save the work from this lesson, you can carry it over into Lesson Two. You
can save it on one of the diskettes that you initialized earlier. (If you haven’t
initialized any diskettes yet, follow the instructions under “Before You Begin” in
Chapter 1.)

If you don’t have any extra diskettes, don't worry. Lesson Two starts by telling
you what to type to set up the worksheet with the same labels, numbers, and for-
mulas now written on it. You should, however, at least skim the material in the
remainder of this lesson and the beginning of Lesson Two that describes how to
save and load the worksheet.

A saved worksheet is called a file. The name that identifies a file is called a file
name. Because a diskette can hold several worksheets, you must give each
worksheet on the same diskette a different file name. This way, you can find the
worksheet later and load it into the computer.

There are a few simple rules for creating a valid file name:

s I can be up to eight characters long

e The first character must be a letter

e Only letters and numbers can be used
When a file name is given, the TRS-80 Model II system will search for that file
name beginning with drive 0 and continuing with drives 1, 2, 3 until it finds the
file. If the storage diskette isn’t in drive 0, you can add a suffix to the file name
that specifies the the drive. The suffix consists of a colon () followed by the drive
number. To specify a file named ‘“budget” in drive 1, for example, you would type
budget:1.
The VisiCalc program adds the suffix /VC to the file name of a worksheet you

save with the Save option of the Storage command. This lets you later recognize
the file as a VisiCalc worksheet.

To save the worksheet, open the door of the drive. If the VisiCalc program
diskette is still in the drive, remove it and put it back in its paper sleeve. Insert
an initialized storage diskette, gently push it all the way in, and close the door.

Now type /S (the VisiCalc Storage command). The prompt line reads:

Storage: LS DQE#




Protecting Your Work

The characters following Storage: are options:
L Load the worksheet contents from a diskette.
S Save the worksheet in a diskette file.
D Delete a file from a diskette.
Q Quit the VisiCalc program.
E Execute TRSDOS command.
# Save or load a worksheet in the DIF format.

Type S. The prompt line reads Storage: File for Saving and the edit cue is on the
edit line. The VisiCalc program is waiting for you to type the file name. Because
this worksheet is an example, type example [ENTER]. As usual, you can correct
typing errors with [BACKSPACE]. The disk drive begins whirring and the light
comes on. After a moment the drive quiets down, the light goes off, and the
prompt and edit lines clear. The worksheet is safely filed away on the storage
diskette.

Protecting Your Work

Have you ever worked out a problem or made some notes to yourself on a sheet of
paper, only to find later that you lost the sheet or that someone accidentally
threw it away? Or perhaps you lost the results of some work you were doing on a
calculator because power was turned off or the battery died. Things can and do go
wrong.

As you begin to use the VisiCalc program, you’ll find that at times the results you
see on the screen are quite important to you. Losing the information could be a
real nuisance and, at worst, something of a disaster. How can you protect yourself
against such losses?

The VisiCalc program does its best to protect you. If you type the Clear command
(/C), the VisiCalc program displays Clear: Type Y to confirm on the prompt line. It
erases the worksheet only if you type Y at this point. If you type anything else,
the Clear command is canceled and the worksheet is left unchanged.

Similarly, if you type /B to blank an entry, the prompt line displays Blank but the
entry is not erased unless you type [ENTER] or one of the arrow keys. Any other
key cancels the Blank command.

However, things beyond the VisiCalc program’s control can go wrong. What if
your building has a power failure? What if someone pulls the plug from the

socket? What if you are called away from the computer and the janitor turns
it off?
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Saving the Worksheet

To protect yourself, you should periodically save the worksheet on diskette. As
you work, think how long it has been since you last saved the worksheet. If you
have spent more time than you would care to lose if something goes wrong, or if
you have results which might be difficult to reconstruct, then it's time to save the
worksheet.

To keep track of several versions of the same worksheet on diskette, you can add
a sequence number to the file name. Thus, you might save successive versions of a
worksheet with the file names budgetl, budget2, budget3, etc. (Remember, the
VisiCalc program adds /VC to the file name you type.)

Note: If you must remove a file from a diskette to make room for your worksheet,
use the Delete option of the Storage command (/SD). See *Storage Command’’ in
Chapter 3 for details on saving, loading, and deleting files.

Printing the worksheet is another security measure. You can print not only the
worksheet, but also the formulas and formats behind it. See “Print Command"’
and “‘Storage Command’' in Chapter 3 for descriptions of how to print the content
and structure of the worksheet. With printed copies of the worksheet and its
underlying formats and formulas, you can reconstruct the work without a disk
file, if necessary.

Making Backup Copies

Although a diskette is a safe and reliable medium for storing information, saving

your work periodically is only the first step in protecting yourself. A diskette can
be scratched or pick up grease and dust. It can be damaged by heat, exposed to a
magnetic field, accidentally reformatted (which erases it), and eventually it wears

out. The average lifetime of a diskette is about 40 hours of use (whenever the disk
drive light is on, the diskette is in use). For complete protection, you should make
backup copies of your important files on separate diskettes.

Use the Storage command to make a backup copy of a file. Insert the diskette
that contains the file you want to copy into drive 0 (or whatever drive you are cur-
rently using). Then use the Load option of the Storage command (/SL) to load the
worksheet. Remove the diskette, insert an initialized diskette, and use the Save
option of the Storage command (/SS) to save the same worksheet on the second
(backup) diskette.

You can also copy an entire diskette. See the TRS-80 Model II Owner's Manual
for instructions. Test your understanding of the procedures on a diskette you
make expressly for experimentation. Until you thoroughly understand the pro-
cedures, don't risk a diskette with important data on it; you may lose valuable
data while learning.




Summary

Making backup files is important. It's all too easy to read about these protective
measures, use them once or twice, then when you're in a hurry skip the backup
steps. Remember Murphy's Law: If anything can possibly go wrong, it will. Pro-
tect yourself. The time it takes to make backup files is amply repaid the first time
you try to load a file, only to get a message telling you that an error occurred
reading the disk.

Summary

This completes Lesson One. You may wish to experiment for a while, moving the
cursor around and writing your own labels, numbers, and formulas. Try writing
some formulas by pointing the cursor to specify the coordinates. The VisiCalc pro-
gram has many more features not yet described, and you may stumble upon one
of them. If something happens that you don’t understand, make a note of it.
When you're ready to continue with the next lesson, turn to Lesson Two. Most of
your questions will be answered as you go.

You already know enough about the VisiCale program to use it for some simple
applications. Try it!
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Lesson Two

This lesson extends your knowledge of the capabilities of the VisiCalc program
learned in Lesson One by applying them in more powerful ways and by learning
some new commands. It begins with the example built up in Lesson One,
calculating gross profit from sales and cost of goods sold.

If you have just finished Lesson One, everything you need should still be on the
worksheet. Check the screen against the following photograph and continue with
the heading ‘‘Replicating a Formula.”

To practice loading the worksheet you saved in Lesson One, type /CY and con-
tinue with the heading ‘‘Loading the Worksheet.”

If you're starting Lesson Two in a new session, the first step is to load the
VisiCalc program. Follow the instructions under ‘‘Loading the VisiCalc Program’’
in Chapter 1, then continue with the heading ‘‘Loading the Worksheet."”

If you didn’t save the worksheet on diskette, type the following:

ICY

Sales = 100 [ENTER]

> A2 [ENTER]

Cost =.6*Bl [ENTER]

> A3 [ENTER]

—Gross— = +B1—B2 [ENTER]
>Bl1 [ENTERI]

The screen should look like the next photograph. Continue with the heading
“Replicating a Formula.”

Loading the Worksheet

Remove the VisiCalc program diskette. Take out the storage diskette on which
you saved the worksheet and put it in drive 0. Be sure the label on the diskette
jacket is on the side of the diskette opposite the drive door. Gently push the
diskette all the way in and close the drive door.

Type /S (the Storage command). The prompt line reads:
Storage: LSD QE #

To review the meanings of the option characters, see ‘“Saving the Worksheet on
Diskette™ at the end of Lesson One.

Type L. The prompt line reads:

Storage: File to Load




Loading the Worksheet

At this point you could type example [ENTER], but there’s another way: you can
display the file names, one by one, from the storage diskette.

Type =. The disk drive whirs for a moment, the light comes on, and example/VC:0
appears on the edit line. (If a different name appears, type = until you see
example/VC:0, The VisiCale program is reading the names of the files stored on
the diskette.)

If you keep typing =, you eventually display each file name on the diskette. The
prompt and edit lines clear, and the VisiCalc program waits for you to type
another command.

This same procedure, pressing = to display filenames, can be used with the save
command. The edit line will list each file name on the disk, one at a time, allowing
you to replace that existing worksheet with the one currently displayed. Pressing
[ENTER] will select the filename currently on the edit line and save the worksheet
with that name.

Assuming that example/VC:0 is on the edit line, type [ENTER]. The word Loading
replaces File to Load on the prompt line, followed by a blinking asterisk (*), the
VisiCalc program’s way of telling you it is loading the file. When the file is loaded,
the screen should look like the following photograph:
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Replicating a Formula

The screen should look like the preceding photograph. The cursor should be at B1;
if it’s not, type =B1 [ENTER). If the number at B1 is not 100, type 100
[ENTERI.

At present, the worksheet contains figures for sales, cost of goods, and gross pro-
fit for only one month. Now to project these figures for 12 months.

Begin by assuming that sales will increase by 10% each month. Type = 1.1* «
[ENTERI] to move the cursor to C1 and write the formula. The entry line reads:

C1 (W) 1.1*B1
The number under the cursor at C1 is 110 , which is 1.1*100.

To calculate sales for the remaining 10 months, you would have to move the cur-
sor to D1 and type the formula 1.1*C1, move on to E1 and type 1.1*D1, and so
forth. Since this is such a common operation and requires so many keystrokes, the
VisiCalc program provides a shorteut.

That shorteut is the VisiCale Replicate command. It copies—or replicates—for-
mulas, labels, numbers, formats, etc., down columns or across rows. This lesson
uses the Replicate command in some simple examples. This versatile command is
explored more fully in Lessons Three, Four, and Five,

With the cursor at C1, type /R (the Replicate command). The prompt line reads:
Replicate: Source range or ENTER

The VisiCalce program is asking what you want to replicate; you can replicate
either a single entry or a range of entries. The edit line shows C1, the coordinate
of the formula on which the cursor rests, followed by the edit cue. The source
range is only one location, so type [ENTER] to select C1 as the single location to
be replicated. The edit line reads C1...C1: followed by the edit cue. You've told the
VisiCalc program what to replicate (the formula at C1). Now the prompt line
reads:

Replicate: Target range

The VisiCale program needs to know where to replicate (the target range). Your
intent is to project sales for 12 months. The first month is shown at Bl, the
second at C1, so the twelfth month is at M1, The formula should be replicated in
the target range D1 to M1.




Replicating a Formula

C1 (V) 1.1"B1 C
Replicate: Target Range 20

C1..C1: DI1..M1
A B C D E F G H I J KLMNUO |
[T ]

Source: Target Range:
C1 D1..M1

Woo -~ & W —

Type = to move the cursor to D1. Now type a period (.) to tell the VisiCalc pro-
gram that you have specified the beginning of the range. The VisiCalc program
displays three periods following D1, The edit line reads:

G1..G1: D1...

You can define the end of the target range by moving the cursor. Type = until
the cursor rests on M1. As you move the cursor to D1, E1, F1, etc., the target
range on the edit line expands accordingly:

D1..D1

D1..E1

D1...F1
and so on.

The VisiCalc program is filling in the final cocrdinate of the target range, just as
it did when you moved the cursor while typing a formula. When the cursor is on
M1 the edit line reads:

If you move too far with =, you can move back with «=. Now type [ENTER]. The
cursor moves back to C1, where the original formula is written. The edit line
reads:

Gz Dl M1 11484
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A white box highlights B1 followed by the edit cue. The prompt line reads:
Replicate: N = No Change, R = Relative

The VisiCalc program is asking whether you want the same formula, 1.1*B1, at
each of the positions in the target range D1...M1, or whether the coordinate B1
should be interpreted as relative to the position of the formula.

Sales are to increase by 10% each month, so the formulas should be 1.1*B1,
1.1*C1, 1.1*D1, etc. In other words, the coordinate Bl should be relative to the
location of each copy of the formula. That is, each new sales figure should be 1.1
times the previous month’s sales.

Watch the screen as you type R. The prompt and edit lines clear and numbers
appear. The screen should look like the following photograph:

Use = to move the cursor to D1, E1, and F1, and watch the entry line:

4‘40(:1
1.1*D1
1.1*E1

and so on.

Type = to scroll from G1 through M1. The VisiCalc program has written the for-
mulas for you and calculated the sales values for all 12 months. M1, the twelfth
month's sales, should read 285.3117 (to four decimal places).




Replicating a Range of Formulas

Other Replicate options are covered in succeeding lessons, For the moment,
however, remember these easy steps for replicating a single coordinate:

1. Position the cursor at the location you want to replicate.

2. Type /R to start the Replicate command.

3. Type [ENTER] to define the source range as one coordinate.

4. Point the cursor at the first location where the formula is to be copied.

5. Type a period (.).

6. Point the the last location (you could also type the coordinates instead of
pointing to them).

7. Type [ENTERI].

8. In response to the prompts, type either N or R to specify whether the
coordinate should be copied with no change or relative to the position of
each copy.

Replicating a Range of Formulas

Type > A2 [ENTER] to jump back to the left edge of the worksheet and then
press = to move the cursor to B2. To complete the 12-month projection, you'll
replicate the formulas for cost of goods sold and gross profit. At the moment, the
entry line shows the formula for cost of goods. If you were to move the cursor to
B3, you would see the formula for gross profit, + B1 —B2. You can replicate both
these formulas simultaneously across the worksheet.

Type /R. The prompt line reads:

Replicate: Source range or ENTER
B2 is on the edit line, followed by the edit cue. If you were to type [ENTER] at
this point, as you did before, you would replicate just the formula for cost of
goods sold at B2. When you finished, you would have to come back to the formula

for gross profit at B3 and replicate it into the same range of columns. You can
accomplish both these steps at once. Type .B3 [ENTER]. The edit line now reads:

B2...B3:

The VisiCalc program acknowledges that you want to replicate a source range of
two coordinates, B2 through B3, instead of just one. The prompt line reads:

Replicate: Target range
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Instead of pointing at the first and last positions as you did before, type the coor-
dinates of the target range:

C2.M2 [ENTERI.

B2 (V) .6*B1 &
Replicate: Target Range 20
B2..B3: C2..M2
A B C DEF G H | J K L MN O |
1
=nnn
3
4 —_——
5 Source Target Range:
] Range: c2.M2
7 B2..B3
8
9
10
1
12
13
14
15
16
17
18
18
&

When you specify a source range of B2...B3 and a target range of C2..M2, the
VisiCalc program assumes that the formula at B2 (cost of goods) is to be
replicated at positions C2 through M2, and the formula at B3 (gross profit) is to
be replicated at positions C3 through M3.

The prompt line now reads:

Replicate: N = No Change, R = Relative
The edit line reads:

B2: C2..M2: .6*B1

The white box is over the coordinate B1.




Replicating a Range of Formulas

How should the formula at B2 be interpreted? The cost of goods sold in any given
month should be 60% of that month’s sales. The formula at B2 uses the sales
figure above it, or B1. The formula at C2 uses the sales figure above it , or ClL:
and so on. Therefore, B1—the coordinate for Sales—should be relative to the posi-
tion of each copy of the formula. Type R. Almost instantly, numbers appear in the
other columns. The edit line now reads:

B3: C3..M3: +B1

The white box highlights B1. The VisiCalc program is ready to replicate the for-
mula for gross profit at B3 into positions C3 through M3. +B1 is the beginning
portion of the formula +B1—B2. Again, B1 should be relative to the position of
each copy of the formula. Type R again.

Now the rest of the formula appears on the edit line: + B1— B2. This time the
white box highlights B2, which contains the formula for cost of goods; it, too,
should be relative in the gross profit formula. Type R once more.

Numbers appear in the other columns of row 3, and the prompt and edit lines
clear. The Replicate command has finished its work. The screen should look like
the following photograph:

Scroll across row 3 to examine the formulas and results displayed in columns C,
D, E, and so on. Finally, type >M1 [ENTER] to display the last month’s sales,
cost of goods, and gross profit in column M. The VisiCalc program has saved you
a good deal of work already. But these numbers are somewhat hard to read
because they fill the columns and don’t always line up. This can be improved.
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Formatting the Display

You can change the entire worksheet—a global change—so that it displays
integers. Type /GF1I (for Global Format Integer). Scroll the window to the left;
all numbers on the worksheet have been rounded to integers and lined up on the
right side of each column.

The VisiCalc program, however, does not actually round the numbers; it merely
displays the rounded values. Each value is calculated and maintained with 11 (and
sometimes 12) significant digits. Each new month’s sales, therefore, is based on an
accurate version of the previous month’s sales, not on the rounded values as
displayed. The numbers are rounded only for display, not calculation purposes.

Perhaps you'd prefer to see two decimal places (the VisiCalc program calls this
Dollars-and-cents format). Type / (the keystroke that starts all commands). The
prompt line reads:

Command: BCDEFGIMPRSTVW —

Each of the characters following Command: represents a different command. So
far, you have used /B (Blank), /C (Clear), /R (Replicate), and /S (Storage). Now type
G. The prompt line reads:

Global: COR F

The Global command changes some aspect of the entire screen. You want to
change the global format from Integer to Dollars-and-cents, so type F for Format.
The prompt line reads:

Format: DGILR$ *

The VisiCalc program is ready to change the format (the way labels and values are
displayed and printed) over the entire worksheet. A moment ago, you used the let-
ter I to display all numbers in the Integer format. This time, type $. The screen
displays all values to two decimal places.

The Format option list (D G I L R $ *) offers various ways to format numbers
and labels. You can set the format of an individual entry or the entire worksheet.
These options are covered more fully in Lessons Three, Four, and Five.

Fixing Titles in Place

If the cursor is not on M1, type >M1 [ENTERI. Only numbers are on the screen.
The labels Sales, Cost, and — Gross — have scrolled off to the left.




Fixing Titles in Place

What if you were preparing a more complex income projection, with many rows of
numbers for selling and administrative costs, taxes, and other expenses? It would
be difficult to remember what each row of figures represented once the labels
scrolled off the screen. Here’s a way to keep the left edge visible no matter how
far you scroll to the right.

First, put the cursor back to the left edge, where the labels are. Type > Al
[ENTERIto bring Sales, Cost, and — Gross — into view. Now type /T (the Titles
command). The prompt line reads Titles: H V B N. The characters following Titles:
are options:

H Horizontal titles

v Vertical titles

B Both horizontal and vertical titles
N No titles

Type V to tell the VisiCalc program to fix vertical titles (column A, where the cur-
sor lies) as the left column of the screen. Watch the screen and type = until the
window scrolls. Column A stays fixed in place while the remaining columns scroll
to the left, disappearing when they reach column A.

Now type * until you scroll back to the titles. If you aren’t sure what happened,
type = again. You are bumping into column A, just as you bumped into the left
edge of the worksheet earlier. Next type >M1 [ENTER]. Column A is still visible,
making it easy to identify each row of numbers. The screen should look like the
following photograph:
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A Quick Recalculation

So far, with the aid of the Replicate command, you have written one number (the
beginning number for sales at B1) and 35 formulas on the electronic worksheet.
How are these formulas related? Type >B1 [ENTER] to bring the first column
into view with the cursor on the initial sales figure.

The formula for cost at B2 is .6*B1, which depends on the figures for sales at B1.
The formula for gross profit at B3, in turn, depends on both sales and cost
(+B1—B2). What about succeeding columns? At C1, the formula is 1.1*B1, so this
entry also depends on the initial sales figure. Cost of goods at C2 depends on the
figure at C1, while C3 depends on both C1 and C2. D1 reads 1.1*C1, and so on.

As you can see, a change to the initial sales figure at B1 affects every other
number on the worksheet. Try it. Type a new number, such as 123.45 [ENTER].
How long did it take to recalculate 12 months of sales, cost of goods, and gross
profit formulas? Type 100 [ENTER] and watch the changes ripple through the
other figures on the screen. Scroll the screen window to the right to see M1, the
last month's sales.

At this point, you might be wondering how to change the percentages them-
selves—sales growth figure of 10% or the cost of goods percentage of 60%—to
recalculate gross profit. For simplicity’s sake, the only changeable figure in this
example is the initial value for sales. Because the figures 1.1 and .6 are built into
each of the 12 formulas for sales and cost of goods, you can't change these percen-
tages without replicating all the formulas again.

A more flexible approach would be to write the factors 1.1 and .6 into separate
positions on the worksheet, and make the sales and cost of goods formulas refer to
these positions. In this way, changing the sales growth and cost of goods percent-
ages would be as easy as changing the initial sales. Lesson Three uses techniques
like this in an example related to personal budgeting.

Changing the Column Width

For some time now, you've been scrolling the window back and forth to see the
figures for different months. To eliminate some of this scrolling, you can make the
columns smaller so that more columns fit on the screen. Type >B1 [ENTER] to
return the cursor to B1.

Type another Global command to change the column width to 7 characters: /GC7
[ENTERI. In an instant, the screen displays more columns. Each column has nar-
rowed from nine characters to seven.

In general, you can use the Column Width option of the Global command (/GC) to
set the column width to any value from 3 to the maximum number of characters
that fit on the screen. Given a column width, the VisiCalc program fits as many
columns as it can across the screen.

Right now, the numbers with two decimal places just about fill the available space
in these 7-character columns. Type /GF1I to round the displayed numbers to inte-
gers. With this extra space you can narrow the columns further. Type /GC4




Changing the Column Width

[ENTERI]. Even more columns of figures are on the screen; each is four characters
wide and displays three digits.

The VisiCalc program leaves the first character of each location blank when a
value is displayed to keep columns of numbers from running together. Labels do
not have this extra space. The screen should look like the following photograph:

Look at the labels in column A. Sales has been shortened to Sale and — Gross —
is now —Gro. Type >Al [ENTER] (if you type = to get to Al, you bump into
column A, which you fixed as a title). Although the label at Al is displayed as
Sale, the entry line above reads:

A1 (L) Sales
Type } twice to move to A3. The entry line displays the full label:
A3 (L) —Gross —

Just as the VisiCalc program retains the full precision of numbers when it
displays rounded values, so does it retain the full length of a label when narrow
columns require displaying a shortened version.

Labels aren’t limited to the width of the column. You can type a label as long as
125 characters, regardless of the current column width; the VisiCalc program
accepts the full label. With the cursor still at A3, type Gross Profit [ENTER].
Then type t Cost of Goods Sold [ENTER] to move up to A2 and enter a more
descriptive label. Finally, type /GC12 [ENTERI.

The label Gross Profit is displayed in full; the number of columns on the screen is
reduced. Type /GC18 [ENTER]. Now the even longer label Cost of Goods Sold is
displayed. Type /GC9 [ENTER] to return to the standard column width.
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Note: The VisiCalc program makes all columns in a window the same width. You
can only have different column widths on the screen if you split it into two win-
dows (described later in this lesson).

To display a label longer than the current column width, but keep a narrow
column width to display a large number of columns, enter the label in two or
more columns. For example, to display the full label Cost of Goods Sold beginning
in column A with a column width of nine, type the following:

Cost of G = oods Sold [ENTER]

The label is displayed in A2 and B2. You can no longer use B2 for numbers or for-
mulas.

The ability to fix titles in place and adjust column widths lets you take maximum
advantage of the screen, But suppose you wanted to change the initial sales figure
at B1 and watch what happens to the final sales and gross profit in column M at

the same time.

If only there were two screens . . .

Splitting the Screen

Type >E1 [ENTER] to move the cursor to column E, then /W (the Window com-
mand). The prompt line reads:

Window: HV 1S U

Type V for Vertical. The screen should look like the following photograph:
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Splitting the Screen

You have created two windows, each of which can be scrolled independently to
view any portion of the worksheet. The cursor is in the left window. Move the cur-
sor down until the window scrolls down to follow it; the right window remains
still. Bring the left window back to the top of the worksheet with >B1 [ENTER].

Type a semicolon (;) to move the cursor into the right window. Scroll the right
window across to column M. Now the beginning and ending months sales, cost of
goods, and gross profit figures are visible at the same time.

Type ; again. The cursor moves back to the left window. Each time you type ; the
cursor moves to the other window. It moves to the same position it was on when
it was last in the window.

Now you can change the initial sales figure and see what happens in the final
month. With the cursor at Bl type 123 [ENTER]. (While the VisiCale program is
recalculating, an exclamation point appears to the right of the C in the upper-right
corner of the screen.) Sales in column M should be 351. Type a few more numbers
with the cursor at B1.

See if you can find, by trial and error, the initial sales figure that yields twelfth
month sales of 1000. Hint: You can type a number with a decimal point, even
though it is displayed in rounded form.

When you finish experimenting with recalculation, type /W1 for one window, the
normal screen. Much of the screen is empty; perhaps you can use the lower part of
the screen to better advantage.

Type >B11 [ENTER] to move the cursor down to the middle row of the screen,
then /'WH (for horizontal windows). The screen should look like the following
photograph:
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This time the screen is split horizontally into a top and bottom window. Type ; to
move the cursor into the bottom window. Scroll the bottom window up until the
cursor bumps into the top edge of the worksheet. Both windows now display the
same portion of the worksheet.

The cursor should be at B1 in the bottom window; change the number there to
100. The recalculation affects both windows. Scroll the bottom window to the
right until column M comes into view. Now you can see the figures for the first
and last month at the same time.

Global Commands in Separate Windows

The VisiCalc program allows different column widths in each window. Type ; to
move the cursor into the top window, then /GC4 [ENTER] to change the upper
window column width to four characters.

Note: The Column Width and Format options of the Global command (/GC and
{GF) affect only the window in which the cursor rests at the time the command is
typed.

You've just done a global column change. Now try a global format change. Type ;
to move the cursor to the bottom window, then /GF$. Numbers are displayed to
two decimal places (Dollars-and-cents format) in the bottom window and as inte-
gers in the top. Type ; to move the cursor into the top window, then >Bl1
[ENTER] to highlight the original sales figure. At B1, type 300 [ENTER] and
watch the changes ripple through the columns as the VisiCalc program
recalculates all the formulas.

Now type 600 [ENTER]. What happens? Columns H through M show > > > in
some positions instead of numbers. The calculated results are too large to display
in integer form in the narrow columns of the top window. The screen should look
like the following photograph:




Memory and the Worksheet

Memory and the Worksheet

The VisiCalc program expands the size and shape of the worksheet as you use it.
It starts as a 1-by-1 worksheet, beginning and ending at position Al. Although
you can move the cursor to any position up to BK254, no memory is taken up by
the worksheet until you write something on it.

The worksheet grows into a rectangle just large enough to include the rightmost
and bottommost positions in which something is written. If you type a label or
formula at an entry location, the VisiCalc program uses enough memory for the
position, but all other positions on the worksheet remain just large enough to hold
the information you have written in them.

The VisiCalc program displays the amount of memory available in the right corner
of the prompt line just below the C. This number is the amount of memory, in
units of 1024 characters, available for additional entries on the worksheet. The
number varies as you type labels or values or use commands (such as Replicate) to
write on the worksheet.

As you write on the worksheet further down and to the right, more and more
memory is used. If you finally exhaust all available memory, the VisiCalc program
replaces the memory indicator with OM and refuses to write anything more on the
worksheet.

The memory indicator shown in the pictures in this manual will not always match
up with what you see on your screen, This is because the TRS-80 Model II com-
puters can be equipped with different amounts of memory. All of the examples in
this book can be performed within the 64K minimum memory required by the
VisiCalc program.

Shrinking the Sheet

The VisiCalc program does not automatically shrink the worksheet. Suppose you
have written on various portions of the worksheet, causing it to grow to a
100-by-63 rectangle, then erase or blank out the entry positions near the right and
bottom edges. The worksheet remains a 100-by-63 rectangle, with each empty
position requiring 2 characters of memory. If you begin using additional memory
by writing labels and formulas in other positions, you may run out of memory
even though much of the worksheet is empty.

To shrink the worksheet, you must save it on diskette (or hard disk) with the Save
option of the Storage command (/SS), clear it with the Clear command (/CY), and
reload it with the Load option of the Storage command (/SL). As the VisiCale pro-
gram reloads the worksheet, it enters only those labels, numbers, and formulas
actually saved. The worksheet grows from a 1-by-1 rectangle to just the size
needed for the information saved. All unused memory is available for more labels
and formulas.
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Summary

You have covered a lot of ground in this lesson. Review any difficult points and
try your own experiments. The more you work with the VisiCalc program, observ-
ing and analyzing the results, the more quickly you will master it for your own
work. Just remember the following key points:

e No matter what you type at the keyboard, you cannot hurt either the
computer or the VisiCalc program. Moreover, it's fairly difficult to destroy
the contents of the worksheet, particularly if you watch the prompt line
for keystroke-by-keystroke feedback and save the worksheet periodically
on diskette.

¢ This lesson introduced four new commands:
—Replicate (/R), to copy labels, numbers, and formats.

—Global (/G), to change the column width (/GC) and the way numbers are
formatted (/GF).

—Titles (/T), to fix rows or columns of titles in place as part of the top or
left border.

—Window (/W), to split the screen, either horizontally or vertically, into
two independently scrollable, formattable windows.

® Aside from the Replicate command, which saves you time as you write on
the worksheet, all the commands described in this lesson affect only the
appearance of the worksheet (generally in an effort to take greatest advan-
tage of the screen). Nothing you might do with the Global, Titles, or Win-
dow commands can affect the labels, numbers, or formulas actually writ-
ten on the worksheet. When in doubt, you can always type
IW1/TN/GFG/GC9 [ENTER] to return everything to normal.

Armed with what you have learned up to this point, you should be ready to exper-
iment. Clear the screen and try out these commands with a problem of your own.
If you don't understand something, go back through this lesson to see what you
might have missed. For more details, check the command descriptions in Chapter
3 or the VisiCalc Pocket Reference. Once you understand the fundamentals of this
lesson, you'll know enough about the VisiCalc program to use it effectively.
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Lesson Three

In Lessons One and Two, several examples illustrated both the simplicity and the
power of the VisiCalc program. Lesson Three expands on the use of previously
learned commands, bringing them into more powerful combinations, and intro-
duces several new commands.

The worksheet is set up as a personal budget to present this. Work through the
examples, and don’t hesitate to experiment. Your skill in using the VisiCalc pro-
gram grows proportionally with the time you spend practicing with it.

Begin with a clean slate. Load the VisiCalc program as described in ‘“Loading the
VisiCalc Program’ in Chapter 1 or, if the program is running, clear the worksheet
by typing /CY.

To prepare a budget you first project income for the next 12 months. You'll also
project necessary expenses such as food, rent or mortgage, telephone, etc., as well
as less frequent expenses such as car insurance. Then you'll use the VisiCalc pro-
gram to find out how much income is left for leisure and savings and what per-
centage of the income is going to each category of expense. Finally, various
enhancements such as calculating the interest on a savings account are presented.

Setting Up the Budget Example

Begin by laying out 12 periods (months) across the worksheet. With the cursor at
Al, type Period = to label row 1 and move to position B1l. You can number the
12 periods either by typing the numbers 1 through 12 at B1 through M1, or typ-
ing 1 at Bl and replicating it with a formula that adds 1 to each previous number.

To speed setting up the worksheet, use the second method. As the earlier example
showed, if a label at Al is followed by 12 periods, the twelfth period is at M1.
With the cursor at B1, type 1 (The first month), then =. The formula, which adds

one to each previous number, goes at C1; type 1+B1 [ENTER]. The entry line
reads:

C1 (V) 1+ B1
Coordinate C1, highlighted by the cursor, reads 2, the result of that formula.

Replicate this formula at D1 through M1. Type /R [ENTER]. The prompt line
reads:

Replicate: Target range
The edit line reads:

C1..C1:




Replicating Numbers and Labels

Type D1.M1; D1 is the beginning of the target range, the period tells the VisiCalc
program that we're ready to type the end of the target range, and M1 is the end
of the target range. (You could also type D1, a period, = 12 times, and [ENTER])
The edit line reads:

C1..C1: D1..M1
Now type [ENTER]. The prompt line reads:
Replicate: N =No Change, R = Relative
The edit line reads:
C1: D1..M1: 1 +B1

The white box is on B1. The screen should look like the following photograph:

Type R to make the coordinate relative. This produces 1+C1, 1+D1, etc., in the
succeeding locations of the target range. (If you typed N—making the coordinate
absolute—the formula at each location would be 14+B2.) The prompt and edit lines
clear. Move the cursor to column M to check your work. Position M1 should read 12.

Replicating Numbers and Labels

To start filling in the budget worksheet, type >A2 [ENTER] Income = 1800
[ENTERI.

$1800 is the monthly take-home pay after taxes and other deductions. You could
write 1800 in each month. Can you replicate a single number as well as a formula?
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Of course. A number is actually the simplest case of a formula. With the cursor at
B2 type /R [ENTERI. For the target range, type C2.M2 [ENTERI]. The VisiCalc
program doesn’t ask whether the new formula is relative or not, because 1800 has
no coordinates. All 12 columns—npositions B2 through M2—read 1800.

Next you'll draw a line across the worksheet. Type > A3 [ENTER] to move the
cursor, then /—. The prompt line reads:

Label: Repeating

and the edit cue is on the edit line. Whatever character or characters you type
next are repeated to fill entry position A3.

Type — [ENTERI. You should now have a line of nine hyphens at A3. Is this any
different from typing the hyphens manually? Yes. Type /GC12 [ENTER]. As you
can see, a repeating label expands to fill a column regardless of its width. Go back
to normal column width by typing /GC9 [ENTERI.

How can you easily extend the line across all 12 columns? The ever-useful Repli-
cate command also replicates labels. Type /R [ENTER]. For the target range, type
B3.M3 [ENTER]. It’s that simple. You now have a line of hyphens extending from
column A to column M. This line is unbroken regardless of the column width.

Using Formulas for Flexibility

Before going further, think about what you’'ve done. To save the trouble of typing
1800 for each period, you replicated it. That was fast, but is it the best way to
handle income? It would be better if the income figure for all 12 months could be
changed just by typing a new figure for the first month and letting the VisiCalc
program recalculate the rest. You can set up the worksheet to do this by repli-
cating a formula instead of a number. Type the following:

>C2 [ENTER]
+B2 [ENTER]

The second month’s income is now defined as the income for the first month. Let’s
replicate this formula. Type /R [ENTER] and give the target range as D2.M2
[ENTERI. The prompt line reads:

Replicate: N =No Change, R = Relative

Should the same formula (+B2) be in all the remaining locations, or should the
formula be relative (+B2, +C2, +D2, etc.)? Either way, the income for all 12
months could be changed simply by typing the new number at B2. But what if
the salary increases in the sixth month? If every formula is + B2, the only way to
change the value is to change the first month (B2). If the sixth month is changed,
only that value changes; the remaining months still have the same value as B2.




Using Formulas for Flexibility

On the other hand, if each formula refers to the previous month, when a new
number is typed in month 6 the VisiCalc program propagates the change in
months 7 through 12. Try it. Type R to make coordinate B2 relative. When the
Replicate command has finished, use = to move to month 6 (position G2) and
type 2000 [ENTER] to represent a raise at month 6.

Type = a few more times to verify that each succeeding month’s income has
changed to 2000. Now G2 reads 2000 instead of + F2. H2 reads + G2, so its value
is the same as G2 (2000). Likewise, I2 reads + H2, so the value at H2 (2000) is
replicated into 12, and so on through M2. If you aren’t sure of what you have just
done, move the cursor over all 12 income figures and imagine what would happen
if all the formulas were +B2.

To emphasize the difference between absolute (No change) and relative coor-
dinates, type the following:

>C2 [ENTER]
+B2 [ENTER]
/R [ENTER]
D2.M2 [ENTER]

This time type N to make B2 absolute instead of relative. Examine C2 through
M2 and compare them with the results you got using the relative formula. Repeat
the process and make the coordinate relative, Be sure to write 2000 in month 6
(type >G2 [ENTER] 2000 [ENTERY]) to enter the raise.

The next task is to list expense categories and estimate monthly amounts for each
category. Some expenses vary from month to month, and other expenses occur
perhaps only every six months. Leave them blank for the moment.

Enter all the labels first and then the values for each label. This is a much quicker
way to write lists of labels and values than writing each label and its respective
value before going on the the next label and value. Type the following:

> A4 [ENTER]
Mortgage ¥
Utilities !
Telephone
Food §
Clothing !
Car Expense §
Car Insurance
Savings

> B4 [ENTER]
600 ¥+

75 8

350 3

100 3

80 ¢ 1

150 [ENTER]
>(C2 [ENTER]
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The screen should look like the following photograph:

Next you'll replicate the monthly expense figures in column B across the remain-
ing 11 months. Remember the discussion about the merits of replicating a for-
mula, rather than a number, for monthly income. For flexibility, the formulas for
monthly expenses should also be relative. C4 should contain the formula +B4; C6
should contain the formula +B6; C7 should contain +B7; and so on. You'll write
figures for utilities and car insurance later.

These formulas are so similar to each other and to the income formula, + B2, that
it’s tempting to look for a shortcut way of writing them. Once again, the Replicate
command comes to your aid. This time, you’'ll replicate a formula down a column
instead of across a row.

Replicating Down a Column

The entry line reads C2 (V) +B2. Just as you copied B2 to C2, now you want to
copy B4 to C4, B5 to C5, and so on. B2, therefore, should be relative. Type /R
[ENTER]. The prompt line reads:

Replicate: Target range
The edit line reads:
G2.C2:

followed by the edit cue. Type ! twice to move the cursor down to the first coor-
dinate in the target range.




Replicating Down a Column

Now the edit line reads:

C2..C2. C4
Type a period. The cursor jumps back to C2, and the edit line acknowledges that
the target range starts at C4. Next type } nine times to point to C11 (next to the

figure for savings). The edit line now reads:

C2..C2: C4..C11

C2 (v) +B2 H
Replicate: Target Range 20
C2..C2: C4..C11

A B C D E F G H |

l: } Source: C2

Target Range: C4..C11

—_
DO ~oOOU & W -

—_
—

[ G Ay
oW~ B WM

Type [ENTERI. The formula at C2 is to be replicated across the target range of
C4 through C11. The cursor jumps back to C2, and the prompt line reads:

Replicate: N = No Change, R =Relative
The edit line reads:

C2: C4..C11: +B2

The white box is over B2. This coordinate should be relative, so type R. A column
of numbers, from 600 to 150, appears in column C.
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Move the cursor down, looking at the formulas you replicated. You have what you
need: C4 reads + B4, C6 reads + B6, and so on. You also have formulas at C5 and
C10, but they can be cleared with the Blank command. Type the following:

>C5 [ENTER]
/B [ENTER]
>C10 [ENTER]
/B [ENTER]
>C4 [ENTER]

Replicating a Column Several Times

The worksheet now contains a formula for each expense category. The next step is
to replicate these formulas across the rows through month 12. Think back to
Lesson Two. Remember how you replicated a source range of formulas across the
rows for both cost of goods sold and gross profit? You can do the same thing here.

Type /R. The prompt line reads:

Replicate: Source range or ENTER
The edit line reads:

C4
followed by the edit cue. This time the source range is an actual range, C4
through C11. Point to each coordinate in that range by typing ! seven times to
move the cursor down to C11. When it reaches C11, the edit line reads:

C4..C11
Now type [ENTER]. The cursor jumps back to C4 and the prompt line asks for a
target range. Type D4.M4 [ENTER] to tell the VisiCale program to copy the for-
mula at C4 into positions D4 through M4, the formula at C5 into positions D5

through M5, the formula at C6 into positions D6 through M6, and so on until the
formula at C11 is copied into D11 through M11.




Replicating a Column Several Times

4 (V) +B4 [
Replicate: Target Range 20
€4..C11:_D4..M4

A B C D E F G H | J K L MNTUDO |

W ee M bW -

14 Source Target Range:
Range: D4..M4
U ca..C11

The prompt line reads:

Replicate: N = No Change, R = Relative
The edit line reads:

C4: D4..M4. +B4

The white box highlights B4. This is the formula for the first expense, mortgage.
Like B2 (income), B4 should be relative, so type R. The VisiCalc program
replicates the formulas + B4, +C4, +D4, etc., in row 4. It also replicates the
blank entry at B5 into C5, D5, E5, ete.

The edit line reads:
C4: D4.. M4 +B4

The white box highlights B4. This is the formula for the first expense, mortgage.
Like B2 (income), B4 should be relative, so type R. The VisiCalc program
replicates the formulas +B4, +C4, +D4, etc., in row 4. It also replicates the
blank entry at B5 into C5, D5, E5, etc.

When it replicates a formula, the VisiCalc program asks you to specify N (No
change) or R (Relative) for each reference to another location. If you replicate a
range of formulas, it asks for each reference in each formula, It starts here by ask-
ing you to specify N or R for the formula +B6 on row 6.

53



Fixing Titles in Both Directions

54

Each of these formulas should be relative, too. Type R five more times. With
relatively few keystrokes and the assistance of the Replicate command, you have
written 80 numbers and formulas on the worksheet.

Think about how you replicated the expense formulas. Starting with the original
formula +B2 at position C2, you created six copies of it by replicating down a
column: +B4 at C4, +B6 at C6, etc. Then you used these formulas as the source
range to replicate similar columns of formulas across rows 4 through 11.

Each of the resulting monthly expenses can be changed for all 12 months simply
by typing a new number for the first month. For example, type >B8 [ENTER]
120 [ENTERI. The clothing budget increases to 120 for all 12 months.

To complete the projection of expenses, fill in figures for those expenses that can-
not be replicated because they vary from month to month. The utilities bill varies
with the season. Car insurance premiums are due every six months, in month 1
and month 7. Type the following:

>B5 [ENTER]

140 = 140 = 80 = 80 = 40 = 40 = 85 =
85 = 50 = 50 = 100 = 140 =

>B10 [ENTER]

160 =

>H10 [ENTER]

160 =

You don’t have to type zeros for the other 10 months for car insurance, because
the VisiCalc program treats any blank entry as zero. In fact, any entry that
doesn’t contain a number or formula has a value of zero if it is referenced in

a formula.

Now is a good time to save your work on diskette. Remove the VisiCalc program
diskette and replace it in the pocket on the inside front cover of this manual. Put
in an initialized storage diskette. Be sure the label side is to the right and that the
oval cutout enters the drive first. Close the drive door and type /SS (the Save
option of the Storage command) then budgl [ENTER] (the file name for the
worksheet). When the file is saved, the prompt and edit lines clear.

You should also make a backup copy of this file. Remove the diskette on which
you just saved “‘budgl/VC,” (*“/VC was added to your filename by the program
to identify the file as a VisiCalc worksheet) and insert another initialized diskette.
(You might label it “BACKUP1" and use it only for saving backup files.) Close
the drive door and type /ssbudgl [ENTER].

Fixing Titles in Both Directions

Again, the titles (Income, Mortgage, etc.) disappear when you scroll horizontally to
look at later months. To solve this problem, you can create a border of titles along
both the left and top edges of the worksheet. These titles stay in place no matter
where the window is scrolled.




The @SUM Function

Type > A3 [ENTER] to move the cursor, then /T (the Titles command). The
prompt line reads:

Titles: HVBN

(The H, V, B, and N options are described under ‘‘Fixing Titles in Place’ in
Lesson Two and ‘‘Titles Command” in Chapter 3.)

Type B to fix titles in both directions.

The position of the cursor has a dual significance to the Titles command. If you
fix titles vertically, the VisiCalc program fixes the column in which the cursor
rests and all columns to the left of the cursor. If you fix titles horizontally, the
VisiCalc program fixes the row in which the cursor rests and all rows above
the cursor.

If you fix titles in both directions, the VisiCalc program fixes the column in which
the cursor rests and all columns to the left of the cursor, plus the row in which the
cursor rests and all rows above the cursor.

The screen now has a border consisting of column A along the left edge, and
another border consisting of rows 1, 2, and 3 along the top edge. To check this,
move the cursor down until the window scrolls. Rows 1, 2, and 3 remain in place.
Now type >B4 [ENTER] and scroll horizontally. Column A remains in place.

Only the period and income figures in rows 1 and 2 seem to change, because the
other numbers are the same from column to column. Continue scrolling until

column O is at the right side of the window. Columns N and O will be used
to calculate totals and percentages for income and expenses.

The @SUM Function
Type the following:

>N1 [ENTER]
Total §

The cursor is at N2. How can you calculate the total income for 12 months? You
could type +B2+C2+D2+E2+F2+G2+H2+12+J2+K2+L2+M2, but there's a
simpler way. Type @sum(. The prompt line reads:

Value
The edit line reads:

@SUM(
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To specify the numbers to sum, scroll to the left border. The cursor is at B2 and
the edit line reads @ SUM(B2. Now type . (a period). The cursor moves back to N2
and the edit line reads:

@SUM(B2...

You are specifying a range of entries, just as you did for the Replicate command.
To finish the range, type = ) [ENTER]. The entry line now reads:

N2 (V) @SUM(B2...M2)

N2 reads 23000, the total income for the year.

The @ begins the name of a VisiCalc function. When you type @ to start an
entry, the VisiCalc program immediately knows two things:

¢ The entry is going to be a Value.
¢ The next few letters must be the name of a function.

Each function, such as @SUM, performs a calculation on the value or list of
values specified with it and produces a numeric result. Functions perform
arithmetic calculations more complex than simple addition or multiplication, such
as average of a range, minimum or maximum of a range, and trigonometric func-
tions. See ‘‘Functions’’ in Chapter 3 and the VisiCalc Pocket Reference for a com-
plete description of all the functions.




Formatting a Single Entry

The VisiCalc functions accept one of the following types of arguments:
e A coordinate or range of coordinates, such as @SUM(B2...M2).
¢ A list of specific coordinates, such as @SUM(B2,C3,D8).

¢ A list of ranges, coordinates, numbers, or formulas, such as
@SUM(B2...B7,C3...C6,25,D8,4*C8).

You can use a function anywhere you can use a number.

Now to calculate totals for each expense category. With the cursor at N2 type /R
[ENTERI. To specify the target range, type N4.N11 [ENTER]. The prompt line
reads:

Replicate: N = No Change, R = Relative
The edit line reads:

N2: N4..N11: @SUM(B2
The white box highlights B2.

Consider what happens if you make B2...M2 relative. Because you are replicating
down a column, the copies of the formula will be in positions N4, N5, N6, etc. The
value at N4 should be the sum of B4...M4, the value at N5 should be the sum of
B5...M5, and so on. The reference to B2, therefore, should be relative, so type R
twice (for B2 and M2). The expense totals, from 7200 to 1800, appear in column N.

To calculate the percentage of income represented by each expense total, type the
following:

>01 [ENTER]
Percent § 1 1

The formula for calculating the percentage of income represented by the mortgage
payment divides total mortgage payments by total income. The VisiCalc program
already has those totals—mortgage at N4 and income at N2. To find the percent-
age, all you need do is divide N4 by N2. Type +N4/N2 [ENTERI]. 04 reads
.3130435, or slightly more than 31%.

Formatting a Single Entry

The VisiCalc program’s General format displays numbers to the maximum
number of significant digits permitted by the current column width, unless you
specify a different display format. For percentages, two decimal places are
enough. The Dollars-and-cents format displays values to two decimal places.
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Type /IGF$ (specifying the Dollars-and-cents format as global). The mortgage
percentage at position O4 now reads 0.31. All other numbers are also displayed to
two decimal places. Even the month number at M12 reads 12.00; not quite what
you want. Change the global format back to general by typing /GFG.

Just the number at 04 should be displayed with two decimal places. With the
cursor at O4, type /F$. By using the Format command to assign a local format
(instead of the Format option of the Global command, which assigns a format to
the entire worksheet), just the entry at the cursor location is formatted.

Now that the percentage reads 0.31, look at the label Total at the top of column N.
It's hard to read because it’s too close to the 12 in column M, and it doesn’t line
up with the numbers below it.

The VisiCalc General format—which currently applies to all entries not individ-
ually formatted—starts a label at the left side of its entry position, and lines up
the last digit of a number with the right side of its entry position. Type >N1

[ENTER] to move the cursor to the label Total, then /F (the Format command).
The prompt line reads:

Forma: DGILR$ *
The characters following Format: are Format command options:

D Default. Reverts to the global format. If a global format is not
specified, reverts to the General format.

G General. Displays a number to maximum precision.
I Integer. Displays a number as an integer, rounding if necessary.

L Left-aligned. Lines up the first letter or digit of the entry at the left
edge of the entry position.

R Right-aligned. Lines up the last letter or digit of the entry at the right
end of the position.

$ Dollars-and-cents. Displays two decimal places.
* Graph. Displays asterisks to build bar graphs.

For more details plus examples of the Format command, see “‘More on Numbers
and Formats” and ‘‘Transcendental Functions and Graphing” in Lesson Five,
“Format Command’ in Chapter 3, and the VisiCalc Pocket Reference.




Replicating a Format Specification

To improve this format, type R. Now Total is lined up with the column of numbers
below it. Type = to move the cursor to O1, then /FR to line up Percent with the
right edge of its entry location. The screen should look like the following
photograph:

Replicating a Format Specification

Now that you have a formula for describing an expense as a percentage of income
(+N4/N2), you can replicate it down column O for the other expenses. Type > 04
[ENTER] to move to the formula for mortgage expense as a percentage of income.
Now type /R [ENTERI (the Replicate command), then 05.011 [ENTER] as the
target range. The edit line reads:

04: 05...011: + N4
The white box highlights +N4. The prompt line reads:
Replicate: N = No Change, R = Relative

How should the reference in this formula (+N4/N2) be replicated? At O5, utilities
should be divided by income +N5/N2. The first coordinate should change, but the
second (N2, or income) should not. The VisiCalc program asks you to specify
whether each reference in a replicated formula should be relative or absolute.

Type R to make N4 relative. The edit cue moves to N2 on the edit line. Type N
for No change. It takes the VisiCalc program only a moment to display all the
expense percentages, from 0.31 for mortgage to 0.08 for savings. All percentages
are displayed to two decimal places.
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Type } afew times, watching the entry line. At O5, it reads:
Q5 /F$ (V) 4+ N5/N2

The format specification (/F$) has been replicated along with the formula. In fact,
it’s possible to replicate a format specification even if the entry being replicated is
blank. This technique will be used later.

Using Replicate to Copy a Row or Column

To separate different areas of the worksheet, you can draw a line under the list of
expenses. You already know one relatively easy way to draw a line of hyphens, by
typing /— (the Repeating Label command) at A12 and replicating the hyphens
across. Now to use the Replicate command a little differently.

Type >Al2 [ENTERI /R. The prompt line reads:
Replicate: Source range or ENTER
The edit line reads:
Al12
followed by the edit cue. Type [BACKSPACE]. A12 disappears from the edit line,

leaving only the edit cue. Now type a new source range: A3.M3 [ENTERI. As
usual, the prompt line reads:

Replicate: Target range
Type A12.A12,

The source range (A3...M3) is the line of hyphens on the worksheet. You're telling
the VisiCalc program to replicate A3 into A12, B3 into B12, and so on. Type
[ENTERI. There’s tke line. It would be sufficient to type A12 [ENTER] for the
target range; the VisiCalc program takes this to mean A12...A12.

Finally, add an entry for leisure. The money available for leisure is simply income
minus the sum of expenses. Type the following:

> Al13 [ENTER]
Leisure = +B2—@SUM(B4.B11) [ENTER]

B13 displays the result of the formula for leisure, 125. Replicate this formula
across row 13 to get the leisure money for each month. Type /R [ENTER]
C13.M13 [ENTER], then type R three times to make the references relative. Scroll
the window to the right and look at the results.




Changing Windows and Titles

The leisure money starts at 125 the first month and increases fairly steadily
thereafter. There is no car insurance premium after the first month, and the
utilities bill goes down in months 3, 4, and 5. In month 6 there is a salary
increase, which increases the figures for both income and leisure.

Continue scrolling until columns M, N, and O are on the screen, showing Total and
Percent, then place the cursor at N13.

To obtain a total and percentage of income for leisure, use the same method you
used earlier to copy the line of hyphens. To allow you to type in formulas in the
same form they take on the edit line, the VisiCalc program lets you substitute a
colon (:) for [ENTER]. Watch the edit and prompt lines while you type the
following:

/R [BACKSPACE] N11.011:N13 [ENTER] RRRN

The screen shows 5150 for the total and 0.22 for the percentage.

Changing Windows and Titles

As you found in Lesson Two, the screen cannot display both the starting expense
figures in month 1 and the calculated totals and percentages in columns N and O.
You can see them both by splitting the screen. With the cursor still at N13, type
IWYV. The titles in column A and rows 1-3 are fixed in place in both windows. The
screen should look like the following photograph:

Type ; to move the cursor to the right window, bringing columns A and N into
view. Now type /TN to eliminate the fixed titles from the window. The title
(column A) disappears, exposing column M. Finally, type = to display columns N
and O (Total and Percent).

T
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Type ; to move the cursor back to the left window. Scroll this window back to the
first month (column B); you bump into column A because the fixed titles are still
in effect in this window. The screen should look like the following photograph:

To see how the VisiCalc program recalculates the totals and percentages, change
an expense: type >B9 [ENTER] 100 [ENTERI]. An exclamation point appears to
the right of the C in the upper-right corner, telling you that the VisiCalc program
is recalculating all values. The available leisure money decreases by 20 each
month, The car expense total increases from 960 (4% of income) to 1200 (5% of
income), and the leisure total decreases from 5150 (22% of income) to 4910 (21%
of income).

Now is a good time to save the worksheet again. Put the diskette you're using for
worksheet storage in the disk drive. Type /SS and, in response to the prompt
Storage: File for Saving, type =.

The disk drive whirs and a file name appears on the edit line. Continue typing =,
if necessary, until budg1/VC:0 is on the edit line. Then type [BACKSPACE] six
times until you have erased 1/VC. Now type 2 [ENTER];the file name reads budg2,
and the VisiCalc program adds /VC to identify the file as a worksheet. You are
saving the worksheet with a revised name so you can distinguish it from the first
version you saved. As you see, it takes only a few keystrokes to protect yourself
from loss of time and data.

Summary

The flexibility and usefulness of the VisiCalc program should now be apparent.
This lesson showed how quickly you can set up a worksheet that includes a full
year of expenses and formulas to keep all calculations up to date. By eliminating
the need to erase or throw away a paper worksheet after some changes, the
VisiCalc program not only makes planning and calculating more accurate and effi-
cient, it encourages you to set up planning or budgeting procedures you might
otherwise not attempt.
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== SIS 2

Lesson Four

This Lesson describes several ways to change and calculate with the worksheet
after you have written on it. Continuing the personal budget example started in
Lesson Three, it covers inserting, deleting, and moving rows and columns, con-

trolling recalculations of the worksheet, and printing the worksheet.

Displaying Unknown or Invalid Entries

Sometimes you must write entries on the worksheet before you know their exact
value. Suppose the car insurance premium isn’'t known. The VisiCalc program has
a function to help you deal with just such a problem: @NA (for Not Available).
When you write this function at an entry position, that entry takes on the special
value NA. Any formula that refers to an entry containing NA has a value of NA
itself.

Replace 160 at B10 by typing >B10 [ENTER] @NA [ENTER|. The car insurance
premium for month 1 at B10 now reads NA. Because of this, a number for the
leisure balance (income minus the sum of expenses) for month 1 cannot be calcu-
lated. Position B13 (for leisure) becomes NA. Moreover, the total car insurance
expense for the year and the corresponding percentage of income also become NA.

Change B10 back by typing 160 [ENTERY]; all the values are restored.

Here's a related issue. Suppose you make a mistake in typing the formula for
percentage and try to divide by zero. Type >011 [ENTER] +N11/0 [ENTERI.
Position O11 changes to ERROR, a message that tells you that the value cannot be
calculated. The most common cause is division by zero; other causes include tak-
ing the logarithm of a negative number and making an error while typing a
formula.

If you save a worksheet with forward references, the locations that contain them
display ERROR when you reload the worksheet. To restore values to these ERROR
positions, type ! to force a recalculation.

If you save a worksheet with circular references, the locations that contain them
display ERROR when you reload the worksheet. You cannot clear these values; you
must replace the circular references with valid entries.

Like NA, the value ERROR propagates. Any formula that refers to an entry with
the value ERROR itself has the value ERROR. You can also deliberately obtain
the value ERROR by typing @ ERROR. For now, change O11 back by typing
+N11/N2 [ENTER] so the totals and percentages can be calculated.

Type ; to move the cursor to the right window, then /(W1> A7 [ENTER] to return
to a single window and scroll back to the left edge of the worksheet. The cursor
should be on the label Food.




Inserting and Deleting Columns or Rows

Inserting and Deleting Columns and Rows

Suppose you want to add a life insurance policy with monthly premiums of $115.
1f you were working out this budget on a sheet of paper, you'd have to erase
something or write in tiny letters off to the side. But the VisiCalc worksheet is
more flexible; it allows you to insert rows and columns.

Type /T (the Insert command). The prompt line reads Insert: R C; type R for Row. The
VisiCalc program opens a blank line at row 7 by pushing down the rows that were at
or below the cursor. You can enter the life insurance figures in this new row.

Look more closely at what the Insert command has done. Has moving savings
from B1l to B12 invalidated the formula for leisure, +B2—@SUM(B4 ... B11)?
Type >Bl4 [ENTER] to check it. The entry line reads:

B14 (V) +B2 — @SUM(B4 ... B12)

Whenever you insert, delete, or move a row or column, the VisiCale program
adjusts all formulas on the worksheet.

Now write the life insurance entries on the worksheet. You’'ll write the basic
amount, make a formula based on it, replicate that formula across row 7, then
create and replicate formulas for total expense and percent of income figures.
Type the following:

> A7 [ENTER]

Life Ins = 115 = + « [ENTER]
/R [ENTER]

D7.M7:R

>N6 [ENTER]

/R = :N7:RRRN

>Al10 [ENTER]

The leisure money has decreased by the amount of the life insurance premiums
each month. Position B14 reads —10, meaning that spending exceeds income in
month 1. To reduce expenditures, eliminate most of the car expense (public
transportation and a bicycle can take its place). Type >B10 [ENTER] to move to
the car expense row, then /D (the Delete command). The prompt line reads:

Delete: R C

With the cursor at B10, you can delete row 10 by typing R or column B by typing
C. Type R to delete row 10.

Note: Once you have deleted a row or column with the Delete command, the loca-
tions and data are gone forever; you cannot recover them. Be sure you really want
to delete a row or column before you reply R or C to the command prompt.
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The label and values for car expense disappear. The rows below the cursor move
up one to fill the gap and are renumbered accordingly. Car insurance is now in row
10 and savings is back in row 11. The leisure money at position B13 has increased
to 90. Check the formula at B13; the VisiCalc program has readjusted the range:

+B2— @SUM(B4...B11)

You can also insert columns. Suppose you wanted to show six-month totals for
income and expenses. Type >H4 [ENTER]. The formula there is + G4; because of
relative replication the formula at 14 is +H4, Now type /IC. A new, blank column
appears; column H and all columns to the right move to the right.

The Insert command inserts a row or column before the cursor (closer to row 1 or
column A} and moves everything else down or to the right.

Type = to bring column I (formerly column H) into view. The formula at 14 is
+ G4, showing that the formulas for income and expense skip over the new blank
column. Move back with >H4 [ENTER], and type /D (the Delete command). The

prompt line reads:
Delete: R C
Type C to delete column H (if you typed R, row 4 would be deleted).

When the blank column is deleted, all columns to the right move left to fill the
empty space. If you've made any mistakes in this section, clear the screen and
reload the file named BUDG2/VC to restore the worksheet.

To test your understanding of the Insert and Replicate commands, insert abbre-
viated names of the months (Jan, Feb, Mar, etc.) just below the month numbers 1
through 12,

Here's one way to do it. Type the following:

>A2 [ENTER]

/IR Month = /FR/R:C2.M2 [ENTER]

Jan = Feb = Mar = Apr = May = Jun = Jul = Aug
= Sep = Oct = Nov = Dec =

> A2 [ENTER]

Calculating Interest on a Savings Account

According to the present budget, $150 is set aside each month for savings. The
interest on this money contributes to gross income. The VisiCalc program can pro-
ject the interest and the accumulated balance.




Calculating Interest on a Savings Account

Assume that interest on a savings account is paid at the rate of 5% per year, com-
pounded monthly. For flexibility, this interest rate will be written in a separate
position on the worksheet; that way, the VisiCalc program recalculates the
interest and accumulated balance whenever the interest rate is changed. Type the
following:

> Al5 [ENTER]
Sav Acct =
.05 [ENTER]

On the first day of each month the account is credited with interest for the
previous month’s balance plus the monthly deposit of $150. Type the following:

> Al17 [ENTER]
/F$100 t
Interest =

The $100 at Al7 is the previous balance in the savings account before the budget
begins. The interest paid for one month is 1/12 of the yearly rate (.05 divided by
12) times this previous balance. Type:

/F$+B15/12*A17 [ENTER]

The result (at B16) is 0.42. Does this make sense? A year’s simple interest at 5%
on $100 is $5. One-twelfth of this is 5/12, or .41666 (which rounds to $0.42).

Type ¥ to move to B17. The new savings account balance is the previous month’s
balance, plus the interest, plus the savings deposit for this month. Type:

IF$+A17+ t +B12 [ENTER]

If you like, you can point with the cursor to specify all three coordinates in this
formula. The result (under the cursor) is 250.42.

To replicate both the interest and account balance formulas across 12 months,
type the following:

>B16 [ENTER]
/R ¥ :C16 M16:NRRRR

Type = to check the results. The interest paid each month increases as monthly
deposits and accumulated interest are added to the balance on which the interest
is calculated. Continue scrolling until column N comes into view, and then type:

>N17 [ENTER]
IF$+M17+N14 [ENTER]
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This is total discretionary income—the sum of savings and leisure money. It
should be 6676.94. The screen should look like the following photograph:

Moving Rows and Columns

Type >All [ENTER)] to move the cursor to car insurance. Paying that insurance
premium in month 1 is taking a big hite out of the leisure money in month 1 ($90,
compared to $250 in month 2). Why not pay the insurance premiums from the
savings account?

On a sheet of paper, more erasures and writing in the margins would be necessary.
Not so on the VisiCalc worksheet. Simply move the car insurance expense (row 11)
out of the range of expenses used to calculate leisure money, putting it down with
the savings account items. Type /M (the Move command). The prompt line reads:

Move: From...To

The edit line reads A11. Type #. The cursor moves down to highlight Savings, and
the edit line reads A11..A12. Type ¥ four more times; the edit line changes from
A11..A12 to A11..A16, just as it does when you specify a range for the @SUM
function or the Replicate command. The cursor highlights Interest at A16. Type
[ENTERI]. It takes the VisiCalc program a few moments to complete its work:

¢ The car insurance row moves down from row 11 to row 15.

® The rows for savings, leisure, and savings account move up, filling the gap
and creating a space for car insurance in its new position just above
interest.

¢ The cursor returns to where it was when you started the Move command
at All, which is now Savings.




Moving Rows and Columns

The figure for leisure in month 1 has increased from 90 to 250, The car insurance
premium has been taken out of the sum of expenses used to calculate leisure. The
formula at B13 reads:

+B3— @SUM(B5..B11)

Car insurance is now unaccounted for, The formulas in row 17 must be revised to
take the car insurance premium out of the savings account balance. Type >B17
[ENTERY]; the entry line reads + A17 + B16 + B11. The formula defines each
month’s savings account balance as the previous account balance, plus a month’s
interest on that balance, plus the current month’s deposit. Now you must add
“minus the car insurance premium, if any.” Type the following:

+A174+B16+B11— t t [ENTER]
/R:C17.M17:RRRR

This replicates the new account balance formulas +A17+B16+B11—B15,
+B17+C16+C11—C15, etc., across the row.

Now type >N17 [ENTER] to check total discretionary income, the sum of savings
at M17 and leisure money at N13. It has declined from 6676.94, before we took
the insurance premiums out of savings, to 6666.10. Savings has declined (1616.10
versus 1946.94) and leisure spending has increased (5050 versus 4730). About $10
interest has been lost from the savings account. Perhaps the monthly deposit
should be increased a bit to replenish the funds taken out to pay the insurance
premiums,

Type >Al11 [ENTER] = to bring the titles back on the screen and highlight the
initial savings figure at B11. Because the premium is due every six months,
increase the monthly deposit by one-sixth of it. Type the following:

150+(B15/6) [ENTER]

The parentheses tell the VisiCalc program to calculate that portion of the formula
first. Thanks to the earlier use of formulas, the VisiCalc program propagates the
adjusted savings figure across all 12 months, recalculating leisure and account
balance figures for each month.

This recalculation makes the screen a bit messy, because the global format for
numbers is still General. Clean up the display by typing /GFI (setting the global
format to Integer). The interest and savings account figures are still displayed
with two decimal places because we specified a local Dollars-and-cents format (/F$)
for each of these entries. Now type >N17 [ENTER] to check total discretionary
income again; it has increased to 6673.53.

Because savings has been increased by about $27 each month, the leisure total
has declined to 4730. At the same time, most of the lost interest has been
regained.

Before continuing, save your work by typing /SS and using = as necessary to
bring the file name budg2/VC:0 onto the edit line. Type [BACKSPACE] six times,
then 3 (ENTER].
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Reviewing the Replicate Command

This lesson has led you through some fairly sophisticated command combinations.
Here’s a little project to try on your own—a challenge to test your mastery of the
Replicate command. Create monthly percentages for each of your expenses, from
mortgage through savings. You can do this by typing just one formula and using
the Replicate command three times.

Here are some hints:

e Use the area of the worksheet directly below your list of monthly
expenses.

* Remember, you can replicate format specifications.

® You can label each row of percentages with one more use of the Replicate
command.

To make sure your worksheet matches the one in this lesson, clear it (/CY) and
reload the file you just saved with the Load option of the Storage command (/SL).
Type = until the file name budg3/VC:0 appears on the edit line, then type
[ENTERI]. Now type the following:

>A20 [ENTER]

/R [BACKSPACE] A5.A11:A20: = /[F$+B5/B3 [ENTER]

/R:B21.B26:RN /RB26: = .M20:RRRRRRRRRRRRRR
(Type R 14 times.)

> A26 [ENTER]

The screen should look like the following photograph:




Scrolling Split Windows Together

The first replication in this sequence illustrates another use of the Replicate com-
mand. You can copy a range of entries into another part of the same column (or to
any other area of the worksheet) simply by specifying the starting coordinate of
the destination as the target range. Check row 21 (Utilities) to verify that the
percentages change from month to month.

Scrolling Split Windows Together

The worksheet now extends beyond the boundaries of the screen in both the
horizontal and vertical directions. As you scroll down, the month labels, income,
and first few expenses disappear. You can split the screen to see both the expense
amounts and percentages at the same time.

Move the cursor up to A19 (just above Mortgage). Now type the Horizontal option
of the Window command (/WH). The screen splits horizontally, leaving just
enough room for the expense percentages in the bottom window.

Type >A2 [ENTER] ¢ 1. This leaves rows 2 (Month) through 13 (Leisure) in the
top window; the cursor is at A4. Next type /TB to fix both horizontal and vertical
borders. (The column and rows forming the borders do not have to start from the
edges of the worksheet.} Finally, type ;> A26 [ENTER] to bring all the expense
percentages on the screen and /TV to fix the labels Mortgage through Savings

in place.

Hold down = and [REPEAT)] until the bottom window begins to scroll to the
right. You can’t easily tell which months these expense percentages represent, The
month labels are visible only in the top window, which isn’t scrolling. If the two
windows scrolled together horizontally but remained independent vertically, you
could view different areas of the worksheet as you are now. Type /W again; the
prompt line reads:

Window: HV 1S U
The characters following Window: are options:

H Splits the screen horizontally.

A% Splits the screen vertically.

1 Returns to one screen window.
S Synchronizes scrolling.
U Unsynchronizes scrolling.

Type 8. The top window scrolls over so that portions of the same columns are
visible through the top and bottom windows. Now type = a few times; the two
windows scroll together. Type ; to move the cursor into the top window, then >B7
[ENTER]. Change the telephone expense to 100 and watch the line of percentages
opposite Telephone in the bottom window. Notice that the leisure figures in the
top window also change.
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Now to use the two windows for a different purpose. Type /(WU to unsynchronize
the windows. Move to the lower window with ; and type > A1 [ENTERI] /TB > 017
[ENTER] to display the leisure total and percentage, final savings account
balance, and combined discretionary income.

Type ; to move back to B7 in the top window. Change the telephone expense back
to 75 and watch how this affects the budget in other ways.

The screen should look like the following photograph:

88 1212 11 1393 8

If you would like to use this version of the budget worksheet for your own use,
save it by typing /SSbudget [ENTER].

Order of Recalculation

So far, you've seen that the VisiCalc program recalculates the values of all the for-
mulas on the worksheet, but you haven’t been told much about how this is done.
Some characteristics of recalculation can affect results on a complex worksheet.

The VisiCalc program recalculates by starting at the upper-left corner of the
worksheet, working its way down and to the right until it reaches the lower-right
corner. Each formula is evaluated only once unless you ask for an extra recalcula-
tion by typing !.

As a rule, this means that formulas that reference other entries must be located
below and to the right of the referenced entries. An entry at position Al cannot be
a formula that references other positions.

The VisiCalc program evaluates the formulas on the worksheet in one of two
orders: down the columns or across the rows. Look again at the letter C in the
upper-right corner of the screen. This tells whether the VisiCalc program
recalculates by columns (C) or rows (R).




Order of Recalculation

When vou load the VisiCalc program or clear the worksheet, it is set to recalculate
by columns. It first evaluates Al, then A2, then A3, etc., followed by B1, B2, B3,
etc., then C1, and so on to the lower right of the worksheet.

For many problems, column-first and row-first recalculation produce the same
results. But there are times when you must use the right recalculation order to
obtain correct results, and it’s important to recognize these cases when they arise.
Here’s an example. Clear the worksheet with /CY and type the following:

1 = —A2 [ENTER] >A2 [ENTER]
1+ Al = 2*Bl [ENTER]

>C5 [ENTER]

+Al = 14+C5 [ENTER]

>C6 [ENTER]

—D5 = 2*C6 [ENTER]

>Al [ENTER]

As you type the formulas, think about how each entry depends on the other
entries. The matrix of entries starting at A1 must be recalculated in the order

Al, A2 B1, B2 (because B1 depends on A2). The matrix of entries at C5, however,
must be recalculated in the order C5, D5, C6, D6 (because C6 depends on D5).

With the cursor at Al, type 2 [ENTER]. A2 becomes 3, B1 becomes —3, and B2
becomes —6, as expected. But while C5 becomes 2 and D5 becomes 3, C6 remains
—2 and D6 remains —4.

The formula at D5 was recalculated, but too late to affect the recalculation of C6

and D6. Now type ! to trigger an extra recalculation. Now C6 reads —3 and D6
reads —6.

Now we’ll change the order of recalculation from columns to rows. Type /G. The
prompt line reads Global: C O R F. Type O. Now the prompt line reads Reeval
Order: R C. Type R. The recalculation order indicator at the upper-right corner of
the screen changes from C to R. Now type 1 [ENTER].

This time D5 becomes 2, C6 becomes — 2, and D6 becomes —4. But while A2
becomes 2, B1 reads —3 and B2 reads —6. The problem with B1 and B2 is similar
to the earlier problem with C6 and D6. Again, you can correct the values by
typing !.

The moral of this example is that you should lay out your calculations for
recalculation either by column or by row, but not both. If possible, you should
arrange the worksheet so that the results are correct regardless of the order in
which the VisiCalc program recalculates formulas. Then, if you decide to add a for-
mula or otherwise change the worksheet so that a particular order of recalculation
is required, you won't have to redesign other parts of the worksheet or type ! one
or more times to get the correct results.

73



Forward and Circular References

74

The personal budget example we have used is independent of the recaleulation
order. To change the life insurance policy (and premiums) to provide a benefit of
three times annual income, you could switch to row-order recalculation so that
the life insurance premium in month 1 is based on the total income calculated in
column N.

If you find yourself with conflicting requirements for recalculation order, the prob-
lem may be caused by a forward reference or a circular reference (to be described
in a moment). If a reference problem isn't involved, you must force an extra
recalculation by typing ! each time you change a value, or change the worksheet
to eliminate the conflict.

Forward and Circular References
Clear the worksheet (/CY) and type 1 = — = [ENTERI. The entry line reads:

B1 (V)= C1

and the entry at Bl is 0, as you might expect. Now type = 14 « « [ENTERI.
The entry line reads:

CITG 1 + M
The value at C1 is 2, and the value at B1 has changed to —2.

Type >B2 [ENTER] —C1 [ENTER]. The same formula, —C1, is at both B1 and
B2, and both positions display —2.

Is there any difference between these two formulas? Indeed there is. One of them
recalculates and displays the correct value only if the order of recalculation is by
row. The other never displays the correct value after an automatic recalculation.

To see this, type > Al [ENTER] 2 [ENTER]. A1 becomes 2 and C1 becomes 3,
but both B1 and B2 remain —2. Type !; both B1 and B2 are updated to —3.

Type /GOR; the recalculation order indicator changes from C to R. Now type 3
[ENTERI. A1l becomes 3, C1 becomes 4, and now B2 becomes —4 but B1 remains
—3. You'll have to type ! to update B1 to —4.

When you change Al, Bl displays a value based on the previous contents of C1
and Al. The formula at Bl is an example of a forward reference. It contains a
reference to an entry that is recalculated after B1 is recalculated, regardless of
whether you specify row-order or column-order recalculation.
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In extremely difficult cases, forward references may refer to other forward
references, so that correct results can be obtained only with several recalculations.
If the cursor is not on Al, move there. Now type = /IC— = [ENTER].

At the moment, Al is 3, the new Bl is 4, Cl is —4, and D1 is 4. Type = 1
[ENTERI]. Al becomes 1, D1 becomes 2, but B1 and C1 are unchanged. Type !.
Now C1 is —2, but Bl is still 4. Only after you type ! again is B1 updated to 2.

An even more startling effect is caused by a circular reference. The value of such a
formula cannot be settled with any number of recalculations! Clear the worksheet
and type 1+ = [ENTERI]. The entry line reads:

A1 (V) 1+ B1
and the value under the cursor is 1, as expected.

Now type = 1+ = [ENTER] and watch carefully. What happened? The numbers
at Al and B1 actually changed twice. When the formula 1+ A1 was calculated at
B1, it yielded 1+1, or 2. Then, because the value of Bl changed, an automatic
recalculation occurred. Al (1+B1) became 1+2 or 3, and B1 (1+ A1) became 1+3,
or 4.

Now type !. Al increases to 5, and B1 becomes 6. These values change every time
you type !.

The foregoing examples are somewhat artificial; you probably recognized the for-
ward and circular references as soon as you typed them. If you plan your work
carefully, you probably won't write such a formula,

Some forward or circular references, however, are not so obvious. Suppose you set
up a worksheet projecting profit, taking into account various revenues and
expenses. One of the expenses is employee salaries, which includes profit-sharing.
Unless you're careful, you might create a circular reference: salaries depend on
profit, but profit depends on salaries. To resolve this circularity, you must
calculate a figure for profit before profit-sharing is taken out (a subtotal, in effect),
use this figure to calculate profit-sharing, then calculate final profit by subtracting
profit-sharing.

Once you understand the issues involved in recalculation, it isn't difficult to avoid
recalculation-order conflicts or forward and circular references. These problems
usually arise when you must work too quickly to properly plan the worksheet, or
hastily modify an existing worksheet. If you have time to approach the problem in
an orderly fashion, it is unlikely that you will encounter any problems with
recalculation.




The Print Command

The Print Command

Sometimes you need a printed copy of the worksheet. The VisiCalc Print com-

mand lets you print any part or all of the worksheet. If you have a printer con-
nected to your computer, you can try it out by printing a copy of the personal

budget we've just created.

See “‘Print Command’ in Chapter 3 for a description of how to print the
worksheet.

You can also use the Save option of the Storage command (/SS) and specify the
printer, rather than a file name, to print the VisiCalc formulas and formats that
produce the worksheet. This doesn't print the values on the worksheet, but it is a
permanent record of the structure of the worksheet; you can use it to reconstruct
the worksheet if the diskette it is stored on is damaged. It is also a good
troubleshooting tool, particularly for finding circular references.

Summary

Once again, this lesson covered a great deal of ground. It reviewed several tech-
niques for using the Replicate command as effectively as possible. It also
described a number of new VisiCalc features: the order in which the VisiCalc pro-
gram calculates and recalculates; functions such as @SUM, @NA, and @ERROR;
the Insert, Delete, and Move commands that let you rewrite the worksheet and
manipulate entire rows or columns; and synchronized scrolling of the two screen
windows.

Most of the important concepts and features of the VisiCalc program have been
covered. With what you have learned, this is an excellent time to test your under-
standing by setting up a worksheet to solve a problem of your own. In this way, you
will consolidate your knowledge of the VisiCalc commands and features and develop
your own ideas about how they can be used. This will enable you to approach new
problems and solve them even more rapidly with the VisiCalc program.
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Lesson Five

If you have scientific or engineering applications in mind, Lesson Five is par-
ticularly relevant to your needs. It concentrates on features that extend the
VisiCalc program’s usefulness to applications requiring complex or lengthy for-
mulas, numbers with very large or small magnitudes, more sophisticated
arithmetic operations, and drawing simple graphs.

More on Numbers and Formats

Earlier lessons illustrated some of the ways you can control the display with for-
matting commands such as /GFI and /F'$. This lesson examines the formatting
options more closely.

Load the VisiCalc program (as described under ‘‘Loading the VisiCalc Program”
in Chapter 1) or, if you already have the program running, clear the worksheet
with /CY. When you clear the worksheet, the global format is set to General, just
as if you had typed /GFG. Each entry is controlled by the global format unless
you specify a different local format. Type the following:

123.456 [ENTER]

/R: = , = =

The same number, 123.456, is displayed at Al, B1, and C1. Because you have not
yet set any local formats, all three entries assume the global format—General,
which displays numbers with the the greatest precision. As you have seen, however,
this is not always the most readable way to display a column of numbers.

Type [FI = [F$ «=. This sets the local format of Al to Integer and Bl to Dollars-
and-cents (two decimal places). The entry line displays the local format setting
for Al:

A1 IFI (V) 123.456

The entries whose local formats you just specified are displayed in rounded form.
At Al, 123.456 is rounded down to 123.46 because the last digit (.006) is greater
than .005. C1 is controlled by the general format; it still reads 123.456.

Type /GFI to change the global format from General to Integer. Entries A1 and
B1 are unaffected because they have explicit local formats. C1, however, now
reads 123. With the cursor still at Al, change the local format by typing /FG. Al
now reads 123.456, and the entry line reads:

A1 /FG (V) 123.456
The local format (General) overrides the global format (Integer).

Type = to move to Bl and erase the local format there by typing /FD. This
causes the format of B1 to default to the global format, which is currently
Integer. B1 now reads 123, and the entry line reads:

B1 (V) 123.456




Scientific Notation

The local format /F$ is gone.

Finally, type /IGFG to set the global format back to General. Now all three entries
display 123.456. Position A1 has a local format that overrides the global setting,
but the local format is also General. Positions B1 and C1 have no local format, so
they are controlled by the General format.

The way numbers are displayed in the General format depends on the column
width. Type /GC7 [ENTER]. Now all three entry positions read 123.46. The
VisiCalc program leaves one blank at the left edge of each entry position, then
displays as many significant digits as it can.

To compare the flexibility of the global format to a local format, move the cursor
to position B1 and type /F§ to set Dollars-and-cents format, then /GC6 [ENTER]
to change the column width to six. Positions Al and C1 now display 123.5, but
B1 reads > > > > > (an effect you saw earlier), telling you that a number as large
as 123.456 cannot be displayed with two decimal places in a column only six
characters wide. Type 12.34 [ENTER] and the VisiCalc program displays it.

Scientific Notation
Type /ICY to clear the worksheet. At position Al, type 8 nines (99999999) followed

by =. This is the largest number that can be displayed in a nine-character column.

Type 1+ = [ENTER] =.

The calculated result—1+99,999,999, or 100,000,000—is too large to display in
ordinary form at B1. To handle this problem, the VisiCalc program switched to
scientific notation. B1 now reads 1E8, which means 1 times 10 to the 8th power
(or 1 followed by 8 zeros).

Th