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Introduction
What s VisiCalc?

VisiCalc was born of the observation that many problems are commonly solved with a calculator, a
pencil, and a sheet of paper—three nearly universal tools. Calculating sales projections, income taxes,
financial ratios, your personal budget, engineering changes, cost estimates—even balancing your
checkbook are done with these tools.

VisiCalc gives you a way to use your personal computer to solve problems without having to spend time
and energy programming. You can use VisiCale to solve problems, much as you would with a calculator, a
pencil, and a sheet of paper. But thanks to VisiCalc’s “electronic worksheet” and recalculation capability,
you can work more rapidly and explore more options than you could before.

VisiCalc combines the convenience and familiarity of a pocket calculator with the powerful memory and
electronic screen capabilities of the personal computer—a better “pencil” and “sheet of paper.” With
VisiCalc, the computer’s CRT screen becomes a “window” which looks upon a much larger “electronic
worksheet.” You can move or “scroll” this window in all four directions to look at any part of the sheet, or
you can split the computer screen into two “windows” to see any two parts of the worksheet at the same
time.

The worksheet is organized as a grid of columns and rows. The intersections of the columns and rows
define thousands of entry positions (or cells). At each of these positions you can enter an alphabetic title,
a number, or a formula to be calculated. Just by “writing” on the sheet, you can set up your own charts,
tables and records. Formatting commands let you customize the appearance of each entry, row or column.
If you wish, for example, you can make your VisiCalc checkbook record look just like the statement you
get from your bank.

But the power of VisiCalc is not that it simply imitates a calculator, pencil and paper. The computer
actually remembers the formulas and values you’ve used as you work through a problem. If you change a
number you had previously written on the electronic worksheet, all the other related numbers on the sheet

change before your eyes, as VisiCalc automatically recalculates all of the formulas.

Recalculation makes VisiCalc a powerful planning and forecasting tool. Not only can you effortlessly
correct mistakes and omissions, you can also examine various alternatives. For example, imagine that
you are doing sales projections using VisiCalc. You may want to know what the impact on your company
will be if a specific product doesn’t sell as well as you anticipate. What if you sell only 200 “widgets” a
month instead of 250? What if you sell 300? What if one of your salesmen quits and his replacement takes
six weeks to come up to speed? Playing “what if”’ with VisiCalc is simply a matter of changing a single
number. Doing the same thing with a calculator, pencil, and paper might take hours of erasing and
recalculating.
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VisiCalc’s editing features also let you change, insert or delete titles, numbers or formulas. When you edit,
the VisiCale worksheet is instantly restructured before your eyes. All of the columns, rows and other

formulas are edited to reflect your changes.

If you’ve entered a formula at one position, VisiCalc lets you replicate it at any number of other positions.

VisiCalc will also add up, average, or otherwise alter rows, columns, or other ranges of numbers.

Although you can adjust the lengths of titles and numbers as they are displayed on the CRT screen, the
internal length of these titles and formulas can be up to 158 characters. You adjust the lengths of the cell
positions on the screen without affecting their contents. To see the complete title, or the formula that

produced a number, you simply move the screen highlight, or “cell cursor,” to that cell.

You can save the entire worksheet on a disc. And you can print all or part of the worksheet using a

peripheral printer.

The best way to learn to use VisiCalc is to try it. Don’t be afraid to experiment and make mistakes. You
cannot hurt either the computer ar the VisiCalc program, no matter what you type at the keyboard. As
you practice, you'll gain familiarity and confidence in using the more advanced features of VisiCalc,
which will speed your work still further.

You can learn the elementary features of VisiCalc in an hour or two, and you’ll find that you are
immediately able to solve simple problems. As you use VisiCalc for more complicated applications, you'll
discover that it has a broad range of features and commands. You can learn these features and
commands as the need arises. Before long, you’ll need only the VisiCalc PLUS Pocket Guide which

summarizes all of VisiCalc’s commands and features.

What Is VisiCalc PLUS?

In addition to the vast electronic worksheet provided by VisiCalc, Hewlett-Packard VisiCalc PLUS also
gives you extensive graphing and plotting capability. The PLUS portion of VisiCalc consists of four
separate programs. These programs allow you to use information from the VisiCalc worksheet to
generate training aids, overhead projector slides, charts, plots, and other highly effective graphic
representations of numbers.
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You can produce line charts with up to six lines, all labeled, on a single graph. Another program lets you

perform curve fitting; you can fit up to four standard curves to a set of data points.
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Bar Chart

With a third program, you can convert your data into pie charts, with one or two pies to a chart. And the

fourth program creates bar charts, generating normal bars or producing stacks or clusters of bars.
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Portions of your graphs can be clear or shaded, single-hatched or cross-hatched, labeled with slanted or

upright, upper- or lower-case letters. A choice of eight plotter pen colors makes your graphs colorful and

helps you easily identify each bar, slice, curve, or line. Graphs can be created either on a peripheral plotter

or on your computer’s display screen.

Together, VisiCalc and the four PLUS programs change your personal computer into a vast, graphable

electronic worksheet.

The VisiCalc PLUS Package

Besides this manual, Hewlett-Packard HP-86/87 VisiCalec PLUS also comprises a pocket guide and a disc
for use with an HP-86/87 Personal Computer. The disc contains the following prerecorded programs and

data.

VZCALC:
VZLINE:
VZCURV:
VZPIE:
VZBAR:
LINCURg:

REDZERg:

XYZ:

VZREAD:
VZWRITE:

A binary program that is the main VisiCalc program.

A BASIC program that uses VisiCalc data to graph line charts.

A BASIC program !:hat allows you to fit standard regression curves to VisiCalc data.
A BASIC program that uses VisiCalc data to plot pie charts.

A BASIC program that uses VisiCalc data to create bar charts.

A binary program that is automatically loaded and executed by the four graphics
programs.,

A binary program that is automatically loaded and executed by VZLINE, VZCURV
and VZBAR just like LINCURg.

A data file containing a ten year earnings forecast for the mythical XYZ Corporation.
This data file is used in the examples of graphing.

A BASIC program that allows you to read data files created by VisiCalc.

A BASIC program that allows you to create VisiCalc data files from numeric arrays.
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Section 1

Getting Started

This section shows you how to put the power of VisiCalc to work. All you need to begin are:

e An HP-86/87 Personal Computer. (A flexible disc drive must be attached.)
* HP-86/87 VisiCalc PLUS, part number 00087-13001 which consists of this manual, the HP-86/87
VisiCale PLUS Pocket Guide, and a disc containing the VisiCalc PLUS programs.

Besides the programs on the disc provided with VisiCalc PLUS, you will need other items in order to
create graphs of VisiCalec data. Here is a table summarizing the equipment needs of the HP-86/87 when

running the programs to create graphs:

Equipment Requirements

VisiCalc | VisiCalc PLUS

HP 82900 Series Disc Drive R R
HP 82907 32K Memory Module

HP 82936A ROM Drawer

HP 00087-15002 Plotter ROM

HP 7225, 7470, 9872, or an equivalent plotter
HP 829058 Printer

Peripheral interconnect cables

T O O O O O
X O O ™ 1®® >

(O = optional, R =required)

Note: VisiCalc requires no external memory modules. However, 32K, 64K, and 128K memory
modules may be installed to increase the worksheet size. The PLUS programs require at least 32K of
external memory. Also, any printer that is compatible with the HP-IB (Hewlett-Packard-Interface Bus),
HP 82939A Serial Interface module, or HP 82940A GPIO Interface module can be used.

This manual deals only with the use of VisiCalc PLUS on the HP-86/87 Personal Computer. Plotter ROM
error messages are listed and explained in the HP-86/87 owner’s manual. For more in-depth information
about any part of the HP-86/87 itself, refer to the owner’s manual or other HP-86/87 literature.

If you have extensive experience with HP VisiCalc you will not find it necessary to read this entire
manual. Appendix B will provide information about the new and modified features of HP-86/87 VisiCalc.
Howevey, if this is your first experience with VisiCalc, you should read this manual carefully and follow

the examples.

11



12 Section 1: Getting Started

Loading the VisiCalc Program

VisiCalc, the program which converts a Hewlett-Packard Series 80 Personal Computer into an “electronic
worksheet,” is contained on the disc that accompanies this manual. To load the VisiCalc program into the
computer insert the VisiCalc disc into drive O of the disc drive and do the following:

1. Type LOADBIN “VZCALC”
2. Follow the command with (END LINE). N

3. When the program is loaded (the disc drive light will go out), type VC and press (END LINE). You
should see the following VisiCalc display on the CRT screen.

VisiCale Display

A1l
HP-87 - %isiCalc(TM> Ver 116,85 {c? Hewlett-FPackard Co. 1381

At this point, the VisiCalc program is loaded into the computer’s memory, so you may remove the
VisiCalc disc if you like. Or you can leave the disc installed or install another disc for storing your
worksheet later.

The VisiCalc Display i

Your CRT screen has become a window into the computer’s memory, which VisiCalc has organized like
an electronic worksheet. As you can see, the sheet is divided into rows which are numbered 1, 2, 3, and so
on, and columns which are lettered A, B, C, and so on. At each intersection of a row and column thereis a
now-invisible entry position, or cell, with coordinates such as Al, B3, C17, etc. At each cell position you
can “write” a message or title, a number, or a formula of the kind you might enter, keystroke by keystroke,

on a calculator. In a moment we’ll demonstrate how to move around and write on the sheet.
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Above the rows and columns is the VisiCalc status area, three lines which give you information about the
status of VisiCalc. Although not all parts of the three status area lines are visible right now in the CRT
display on your computer, here is an example that shows the parts of the status area:

VisiCalc Status Area

Recalculation order

Current cell coordinates Entry contents line Entry Contents Line

Cursor direction

J253XI (U€/+BIE'53*43.917 C}
Yalue 29086
| +BI2532%43.917 ‘j\ ’
Cell data type Edit line Prompt line

Cell data as it is entered Number of remaining unfilled cells

Format Cell data type

The top status area line is the entry contents line. It can contain:

¢ Current cursor coordinates (A1 when program is cleared, also called the “home” position).

Cell data format code: /F if a local code is set (optional).
¢ Cell data type: (V) for value, (L) for label, (/—) for repeating label.

¢ Cell data: value, expression or label. A maximum of 70 characters out of 158 characters may

appear.

¢ Recalculation order: C for column priority, R for row priority. The symbol is highlighted during

each recalculation.

® Cursor direction indicator: < left, * right, - up, ** down.
The second status area line is the prompt line. It can contain:

o Cell data type, command prompt, or edit prompt.

¢ Number of unfilled cells remaining for use. (The number in your prompt line may differ from the

numbers shown in the displays in this manual.)
The third status area line is the edit line. It contains cell data as you’re entering or editing it.

The usefulness of the status area will become more apparent to you as you learn more about VisiCale.

Moving the Cell Cursor

Examine the display on your computer again. In the upper left corner of the status area, at the left edge of
the entry contents line, you can see the coordinates Al displayed. Notice that there is also a white box in
the entry position at column A, row 1. This highlight is called the cell cursor. You write on the worksheet
at the cell position marked by this cursor; you can think of it as the point of your pencil or pen.
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Using the Cursor Keys

You can move the cell cursor around the VisiCalc worksheet in much the same way as you move the
normal computer cursor—by using the (%), (1), (1), (=), and (=) keys.

Try pressing the right arrow key, (=), once.
Press (=)

VisiCalec Display

HP-87 - VisiCalc{(TM> Yer 11@.895 (c?» Hewlett-Packard Co. 1981

Notice that the cell cursor moves to the cell position at column B, row 1, and that the cell cursor
coordinates at the left edge of the status area entry line change to B1. Also, notice that the pointer at the

right edge of the entry contents line indicates the direction the cell cursor has moved.

You can use the cursor movement keys to move the cell cursor in any direction. For repeated moves in the

same direction, hold the key down.

Using the GOTO Key,
Another way of moving the cell cursor is by pressing (), followed by the coordinates of the cell |
you want to move the cursor to. For example, to move the cell cursor to cell D3:

Press

VisiCalc Status Area

B1 c>
GoTo: Coordinate 9807
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The prompt line of the status area asks for the coordinates of the destination, and another cursor, the edit
line cursor, appears on the edit line. To continue:

Press D3

/\ VisiCale Display

To return the cursor to position Al, you can use Al, you can use the (1) and (=) keys, or use the
key.

Press (SHIFT)(3)Al

VisiCale Display

Al c>
s0e07

)

When you first load VisiCalc, your worksheet window is positioned to let you look at the upper left-hand
corner of the VisiCalc worksheet. The window allows you to see the first eleven columns (A through K)
and the first twelve rows (1 through 12) of the sheet. Now, with the cursor at A1, press the right arrow key,
(=), ten times. Then press (=) again.
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Press OO0 E® ®

VisiCalc Display

The cell cursor moves to cell L1 and column L of the worksheet comes into view, while column A
disappears off the left edge of the window. When this happens, we say that the window has “scrolled” to

the right. Try pressing (=) two more times to bring columns M and N into view:

~
Press (=)=

VisiCale Display

N1 c>
s6a7

e ——

/\

The screen window will also scroll to the left; in fact, it will scroll in all four directions. Press the left arrow
key, (=), and hold it down until the cell cursor is again at position Al. Continue pressing and listen to the
beeps as the cell cursor “bumps” against the margin of the worksheet.
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Pressand Hold (<)

VisiCalc Display

Al Cc<
2007

Editing With
If you have made any typing errors up to this point, you’ve had no way to correct them. VisiCalc has
several error correction features, but the one you’ll first want to become familiar with is the key.

As you are typing entries into VisiCalc, allows you to change anything that is shown on the edit
line. You can change a wrong keystroke, or you can hold down and erase the entire line. If you press
again, VisiCalc even backs out of the entry mode it’s in. (Pressing clears the entire
line and the entry mode.)

For example, suppose you wanted to move the cell cursor to cell B3, but you press B43 instead, resulting in
B43 on the edit line:

Press B43

VisiCalc Status Area

A1 c<
GoTo: Coordinate 3807

B43|
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To back up and erase the B43 on the edit line, just press enough times to clear the unwanted
characters:

Press (B&)(EX)

VisiCalc Status Area

Al c«
GoTo: Coordinate sev7?

Then continue with the correct entry:
Press 3

VisiCale Display

B3 c<
9987

Besides backing up, you can useto “back out” of a VisiCalc entry or command. For example,
suppose you start to move the cell cursor to cell D7:

Press D7

VisiCalc Status Area /\

B3 C<
GoTo: Coordinate 9007

o7}
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Then you decide not to move the cell cursor at all. Just press once to clear the cell coordinates, then
press once more to move out of the “GOTO” mode entirely:

Press

VisiCalc Status Area

B3 c<
GoTo: Coordinate Seev7

Press

VisiCalc Status Area

/‘\ B3 c<
\ see?

You could have accomplished the same thing by pressing EX).

No matter what you are typing, you can always back out and leave the worksheet unchanged by using
, a8 long as you notice your error before pressing or otherwise terminating your entry.

In addition to , VisiCalc has other editing controls. These are explained later in this manual.

VisiCalc Operational Modes

When you first load the VisiCalc program, or if you clear the worksheet, VisiCalc is set to top-level mode;
from this mode you can switch to command mode, data entry mode, or edit mode. The operation of some of
‘the computer keys differs in different modes, and in most cases you must return VisiCalc to top-level

before selecting a new mode.

In practice, you will seldom have to worry about what mode VisiCale is in. VisiCale automatically
switches between modes as required, leaving you free to enter data, execute commands, or perform
editing. When you signal to VisiCalc that you’re through with an operation (by terminating an entry with
(END LINE), “backing out” of a command, etc.), the program automatically returns to top-level mode, ready

for a new entry or command.
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Cells and Cell Contents
In order to “write” on the VisiCalc worksheet, you simply set the cell cursor to the desired location, then key
in the cell contents from the keyboard. If you make a mistake while typing, you can use to correct

your error.

As you type characters, move the cursor, etc., you don’t have to worry about “losing” keystrokes, even if
you type very rapidly. VisiCalc has a keystroke buffer that remembers the keys you press and ensures
that they are executed.

A VisiCale cell can contain up to 158 characters. When you write into a cell entry position, the first
character typed determines whether the entry will be interpreted by VisiCalc as a label or a value.

Labels

Labels are usually used as column or row headings, or to title or explain the information and calculations
on the VisiCalc worksheet. VisiCalc interprets a cell entry as a label if the first character keyed in is an
upper- or lower-case alphabetic character (A through Z, or a through z), a quote character (), a single
quote character ("), or the space bar.

VisiCalc looks at only the first character of a cell entry to determine whether the entry is a label or a
value; after the first character has set label mode, you can use any of the computer’s 128 characters,

including numbers and mathematical expressions, as part of a label.

To place the label SALES in cell A1, you simply type the word and terminate the entry either by pressing
or by moving the cell cursor to an adjacent position.

Let’s type the word SALES into cell Al, examining the cell and the VisiCalc status area as we proceed:

Press SALES

VisiCalc Display

Notice that the word SALES is present on the edit line, as well as in the cell, indicating that the entry

hasn’t been terminated and that you can still add to or edit the word.

The prompt line shows that SALES is a label, not a mathematical value.
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Now terminate the entry by pressing (END LINE):

Press END LINE

VisiCalc Display

A1 (L) SALES =3
5003

m

Now cell Al contains the label SALES. The entry contents line reflects the contents of the cell (L for
label), and the prompt line and edit line are ready for a new entry. Notice also that the status area shows a

decrease in the number of remaining empty cells, indicating that memory has been allocated for the

/‘\ entry.

If you attempt to type in a label but precede it with a value character, such as (=), @, or a digit, VisiCale
assumes that you are typing in a value, and the label will not be accepted by the computer. Using the
single quote symbol, ("), as the first character keyed in tells VisiCalc that the expression is a label, no
matter what else follows. (The () does not appear in the final expression, and no closing quote symbol is
needed.)

For example, let’s try to type a label for cost at the beginning of the second row, in cell position A2. But
we’ll precede the label with a dash, —.

Press (1)—COST—

VisiCalc Status Area
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The computer beeps to indicate an error, and the entry is not accepted. Now use to clear the error,
and precede the label —COST— with a single quote symbol, (). Repeated pressings of the key will
clear the error, but using (85% ) is easier in this case:

Press

VisiCalc Status Area /-\

A2 Cwv
9983

The error is cleared, and VisiCalc is ready for a new entry.

Now Press (()—COST—

VisiCalc Status Area

The single quote symbol, (), told VisiCalc that you were typing in a label. To see if the label is accepted

now:

Press (ENDLINE

VisiCalc Display

A2 (L> -CosTH Cw
9080
H E x jul E F 5 H H ' K k
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As you can see, the label, —COST—, appears in cell A2, and the entry contents line shows the label as you

typed it in.

Values

Values may be thought of as the actual numerical entries on the VisiCalc worksheet. A value entry is an
expression or formula consisting of numbers, arithmetic operators such as + and *, parentheses,
functions, or value references (that is, cell coordinates which refer to the values of other cell expressions).

Example. Let’s write a value for sales in column B. Move the cell cursor to cell Bl and enter a value
representing $100:

Press Bl 100

VisiCalc Status Area

As soon as you pressed the first number key, VisiCalc immediately knew that the entry was to be a value.

When you now terminate the entry (by pressing or moving to another cell) the value appears in
cell B1:

Press (=)

VisiCalc Display
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Formulas
The real power of VisiCalc is its ability to have the contents of one cell calculated using the contents of
another—or of several others. By using as a cell value a formula which depends on another cell, and that

cell on another, etc., you can play “what if”, changing the entire worksheet by altering only a few values.

To use the value of one cell as a part of a formula in another, simply include the first cell’s coordinates in
the formula of the second cell. In order for a cell entry to be a calculated value, it cannot begin with an /'\
alphabetic character or the quote symbol. (A reference to a cell that contains a label will be evaluated as a

zero.)

Example. To set up a second row, cost, which is 60% of sales, you would use the value in cell Bl as part
of the cost formula. We want the entry for cost at cell B2 to be 60% of the value for sales given in cell B1. So
we use Bl as part of the formula in B2:

Press B2 6*Bl1

VisiCalc Status Area

When you terminate the entry using , the entry contents line shows the formula, .6 * B1, that is
used to calculate the value in cell B2. The number 60 is at cell B2 on the worksheet. This is the result of

multiplying .6 by 100, the number in cell B1:

Press END LINE

VisiCalc Display

B2 (V> .6%Bl c>
8994
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If you change the value in cell B1 now, the contents of B2 will also change, since B2’s formula depends on
the value in cell B1:

Press 200

VisiCalc Display

Bl V) 2009

Notice that when the number in cell B1 was changed to 200, the number in cell B2 automatically became
120. Cost is still 60% of sales. You can see that the formula used to calculate the contents of B2 has not
changed:

Press (1)

VisiCalc Display

Bz (VI .6%B1 Cv
8994
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Now let’s create a third row, one that will calculate gross as the difference of sales and cost. First, give the
row the label GROSS:

Press A3 GROSS (=)

VisiCalc Display

Now, for the value of gross that will appear in cell B3, we need to calculate sales minus cost: that is,
B1—B2.

But remember how VisiCalc determines whether you are typing a label or a value. It looks at the first
character typed in—and the first character of B1 — B2 is an alphabetic character, B. B1 — B2 is a perfectly
legitimate message or comment, but it doesn’t calculate anything. If you typed B1 — B2 into cell B3, you
would not have the result of calculating sales minus cost, but simply a label.

Remember that we used the (") key to type a label when VisiCalc would otherwise have tried to treat it as
a value. We can use a similar trick to type the formula Bl — B2 as a value, instead of a label. One way to do
this would be to type the formula as 0 + B1 — B2. VisiCalc would take the initial digit, 0, to signify that we
were typing a value. An equivalent formula is + B1 — B2; VisiCalc will take the ‘+’ to indicate a value:

Press +B1—B2

VisiCale Display

B3 (V) +B1-B2 c
8988
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Now we have what we want. The entry contents line tells us that the cell cursor is set to cell position B3,
that there is a value there, and that the formula for the value is + B1 — B2. In the cell position itself is the
number 80, the result of evaluating B1 — B2, or 200 — 120.

Terminating a Label or Value Entry

When you terminate an entry, command, or mode, you indicate to VisiCalc that you are finished and are
ready to move on or begin a new entry. You have already seen how a label or value entry is terminated by
using either or one of the cursor control keys, (~), (1), (3), (=), or (). Terminating with
leaves the cursor at the same cell; terminating with a cursor control key moves the cursor in the
direction selected by the key, and it also sets the cursor direction indicator, located in the upper right-hand

corner of the status area.

The (continue) key can also be used to terminate a label or value entry. terminates the
entry and moves the cursor in the direction shown by the cursor direction indicator.

Let’s try it by completing a column of calculations under C. First, move to cell C1 and enter a value
representing sales of $230. Then move down to cell C2 with (3):

Press C1 230(®)
VisiCale Display

Notice that the cursor direction indicator is pointing down. We want the formula at C2 to be .6 * C1:

Press 6*Cl1
VisiCalc Display
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Now we need to move to cell C3 and enter the formula for that cell. Since the cursor direction indicator is

still pointing in the direction we want to move, we can simply continue with (CONT):

Press (CONT

VisiCalce Display

terminated the entry at C2 and continued on to cell C3. To finish our example, we can type in the
formula for gross, + C1 — C2:

Press +C1-—C2

VisiCale Display /\

C3 (M) +C1-C C v
8

8rs8

Any termination shifts VisiCalc back to top-level mode, where it is ready for a new entry or command.

. | a
V|s|‘CaIc Commands :

VisiCalc has 16 commands to help you control input, worksheet and number format, worksheet
calculations, and printed or stored output.

To select a VisiCalec command, you first type in the slash character, /. The prompt line then shows
Commatid: BCOEFGIMPEZTUWMW-7, which is a list of the first characters of the commands. To

select a command, you press the letter of the desired command. The letters may be upper- or lower-case.
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Some commands have their own sets of additional subcommands to enable you to control or to select their
options.

The operation of each command is covered in detail later in this manual. Here is the VisiCalc command
set:

/B Blank. Resets a cell entry to a blank.

/C  Clear. Clears the worksheet.

/D Delete. Deletes the row or column on which cell cursor lies.

/E  Edit. Allows editing of the current cell’s contents.

/F  Format. Sets display format of cell entry.

/G Global. Sets special global status for column width, page size, background color, and cell format;
sets automatic or manual recalculation, and sets recalculation order to row or column.

/1 Insert. Inserts a blank row or column.
/M Move. Moves a row or column.
/P Print. Used to print the worksheet on an external printer or to a data file.

/R Replicate. Allows you to repeat an entry across a row or column, or to repeat an entire row or

column.
/S Storage. Stores and loads the VisiCalc worksheet using a disc drive.
/T  Titles. Allows you to fix window title areas.
/V  Version. Displays VisiCalc’s version number.
/W Window. Allows CRT screen to be split into two windows.
/— Repeating Labels. Allows repeating labels to be easily entered.

/?  Display Commands. Displays the full name of each command.

The Question Mark Command, /?

The question mark command, /?, cycles the full names of the VisiCalc command set through the prompt
line, displaying each command for about a second before continuing. After all commands have been
displayed, VisiCalc remains in command mode, so you don’t have to press before selecting a

command.

Terminating Command Mode ‘
After executing any command except /?, VisiCalc returns automatically to top-level mode, ready for data
entry or for you to select another command by pressing the key. If you have pressed and are in

command mode, you can leave command mode without executing a command by simply pressing
END LINE ) or any key (such as H or 2) not in the command set.
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In most cases, at the subcommand level, pressing (END LINE) or any key not in the subcommand set

returns VisiCalc to top-level mode without executing the command.

Version

An example of a simple command is Version. When you first load VisiCale, the prompt line shows the
version number of the VisiCalc program you’re using. If you’ve been working the examples in this
manual, the version number is no longer present in the display—but you can see it again by executing the

/V command:

Press /

VisiCalc Status Area

C3 (V) +C1-C2 Cv
Command: BCDEFGIMPRSTVK-?| 8978

Press V

VisiCalc Status Area

C3 (V> +C1-CZ Cwv
HP-87¢ - VisiCalc(THM)> Yer 110,85 {c>» Hewlett-Packard Co. 1981 8978

When you press the slash key, (7), the prompt line gives you the list of commands. When you then select

Version, the version number is displayed.

If you ever need to communicate with Hewlett-Packard regarding your VisiCalc program, be sure to

include your version number in your correspondence.

Repeating Labels

You can cause a character or group of characters to be repeated to form a label within a cell by using the

repeating label command, /—.
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When you type /—, the prompt line displays L.aki=1: Fe&peating Any entry you then type is
treated as a label, and fills the entire cell with repetitions of the label you typed in, regardless of the width
of the cell. As with other entries, repeating label entry is terminated with (END LINE), (CONT), or one of the

cursor control keys.

For example, typing /—ABC followed by fills the cell with ABCABCABC, etc. Following
(‘\ /—with a dash, —, fills the cell with dashes.

Press C4 /—AZ ()
f——

VisiCalc Display

CS (/-1 - Cw

8972

Moving Right Along ...

You have now learned enough of the basics of VisiCalc to begin setting up solutions to your own
calculating and forecasting problems. You will find that VisiCalc has been created with you, the user, in
mind, and that you seldom have to consider such cryptic matters as VisiCalc modes or memory byies. You

simply move the cell cursor where you want it and type away.

h There is still a great deal more to VisiCalc than you’ve learned so far. In the following pages you will
learn how to store your work on a disc and how to print out the entire VisiCalc worksheet. You will also
see how to arrange the worksheet exactly the way you want it, and you will learn a number of commands

and techniques to save you time and worksheet space.

Of course, you can simply use the index and the table of contents when you need to learn something new.
But we urge you to continue working through this manual, step-by-step, until you’ve seen all the functions

and commands of VisiCale. Your computations will be faster and easier.
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Section 2

Storing Your Work

This section explains how to use the /S (storage) command to save your VisiCalc worksheet in a data file
on a disc, then load the worksheet again into the computer. It also explains how to use VZREAD to read
/PD and /SS files, and how to use VZWRITE to create /SS files.

Storage Commands
In VisiCalc, when you call up the storage command by pressing /S, the prompt line displays E torage:
oad Etor‘e elete nit ialize ass Storage Is

This prompts you to press an additional letter key to select a storage option. The L, S, and D options
require that the user provide a file name. Whenever you enter a file name, you can append it with a mass
storage unit specifier (msus) to direct VisiCale to a disc drive other than the default disc drive. These are

the storage commands:

/SL  Load. The prompt line displays File 1o 1oad. Loads data in worksheet form from a data
file located on the disc. Does not clear the existing worksheet from computer memory before the

new one is loaded.

/SS  Store. The prompt line displays Fil= to =1mre, Stores data in the worksheet form into a
data file on the disc.

/8D Delete. The prompt line displays Fi 1& to delete, Deletes (purges) the specified file from
the disc. After is pressed, the prompt line displays D= lete: Y 1o contirm.
Press Y to execute the command.

/81 Initialize. The promptlinedisplays Iitialize: % to confirm PressY toinitialize
the disc. The entire contents of the disc are erased.

/SM  Mass storage specifier. The prompt line displays Mlaz= storage 1=, Allowsyouto change
the mass storage unit specifier. (For example, the mass storage unit specifier for a typical disc is

:D700.) Follow the entry with .If you enter without first entering a specifier,
VisiCalc assumes the default mass storage unit and prints a directory for that mass storage unit.

Now let’s look at these commands more closely.

Specifying the Storage Unit
As you use VisiCalc, you’ll want to save your worksheets so you can turn the computer off at night or use
it for some other task. You can save your worksheets on a floppy disc.

33
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When the VisiCalc program is first loaded into the computer, VisiCalc assumes that the storage unit for
the /S command is the default storage unit. You can also select another storage unit by using the /SM

command. To change the specifier for the mass storage unit:

1. Type /SM. The prompt line displays lazs =torags 13 to prompt you for the new mass

storage unit specifier,
2. Type the mass storage unit specifier. Refer to the Series 80 computer manual for its specifier.

3. Press to execute the command. If you press without first typing in a mass
storage unit specifier, VisiCalc assumes you want the previously selected storage unit, and it
automatically prints a directory of all files on that mass storage unit. If no printer is connected to

your personal computer, the directory will be displayed on the CRT screen. To get back to VisiCalc
just press (NIT).

Storing the Worksheet

The VisiCalc worksheet, containing titles, data, formulas, etc., is stored on the disc as a data file. Before

storing a file, you should first determine if you need to specify the mass storage unit, as outlined above.

Initialization
Initialization of a disc is only necessary if it hasn’t been used before, or if you want to erase all the
information previously recorded on it. You can add VisiCalc files to a disc already containing other

VisiCalc files or even to a disc that contains program or data files.

CAUTION
Initialization of a disc erases all information previously recorded there.

To initialize a disc:
1. Be sure that the disc drive is properly connected to the computer and the disc is properly installed.
Refer to the disc drive user’s manual for details of its installation.

2. Preas/S.ThepromptlinewilldisplayEtOr‘age: oad Htor‘e Hlelete
nitialize [jass Storage Is.

3. PressIforinitialize. The promptlinedisplays Initialize : % to confirm

4. Press Y. All contents of the disc are erased.

Storing on a Disc

When you press /SS, the store command, the VisiCalc worksheet is stored in a data file on the disc. A file
is created automatically by the storage command; if a file with the selected name already exists, VisiCalc
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purges the old file and creates a new one with the same name. To store the worksheet with all its data on a

disc:

1. Press /S to select the storage command. The prompt line displays Et orage: oad Et ore
elete nitialize ass Storage Is

2. Press S again to tell VisiCalc you want to store information. The prompt line asks you for the name
ofaFile 1o z=tore.

3. Ifyou want a printed directory of the files contained on the disc, press without entering a
file name. If no printer is connected to your personal computer (or you have designated the CRT as
the printer), the directory will be displayed on the CRT screen. To get back to VisiCalc just press

(INIT). You must then reenter the storage command.

4. Type in a file name. A file name can be up to ten characters long. If you make a mistake while
keying in a file name, you can correct the mistake with .

5. When the file name has been entered, press (END LINE). The VisiCalc worksheet, with all data, titles,

etc., is stored on the disc.

Refer to the computer owner’s manual for file name conventions.

Example. Ifthe worksheet remains intact from the example you worked in section 1, you can store that
example. If not, ensure that the VisiCalc program has been loaded into the computer and your worksheet

looks like the one shown:

VisiCalc Worksheet

208

124

80
RZAZAZA
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Now let’s store this worksheet in a file named EX1. First, make sure that you’ve specified the desired mass
storage unit (disc drive), and that the storage unit is connected to the computer. Then:

Press /S

VisiCalc Status Area

€S ¢/-> o
Etorage: cad tore elete nitialize ass Storage Is

Press 'S

VisiCalc Status Area

C5 (=) -
Flle to store 39?2

Press EX1

VisiCalc Status Area

CS C(r=3 o
File to store 39?2

Ex1]]

Press END LINE

VisiCalc Status Area /\

CS (7= o Cwv
89v2
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When you press (END LINE), the file EX1 is created on the disc and the worksheet is saved in the file. Notice
that the location of the cell cursor did not affect the storage command.

To create a second file, you can repeat the process using different data and a different file name:

Press /CY 100(3)200 (CONT)300 (CONT)400 (ENDLINE) /S

VisiCalc Display

R4 (V) 409 Cwv
Eturage: oad tore l€elete Mnitialize fflass Storage Is 8998

168
260
308

Press S EXTWO

VisiCalc Status Area

A4 V> 40 Cv
File to store 8998

Exmol

Press END LINE

CAUTION
The /78S command purges the old file name, if one existed, and then creates a new one. If an /SS
command results in a disc error, for example F L1L.L, then another storage medium with enough space
on it should be used to save the worksheet. If this error is produced, the old file is purged and cannot be ‘

restored.

Loading the Worksheet From a File

Loading a file from a disc is similar to storing that file. If you have forgotten the names of the files on the
disc, when you are prompted forthe File to 1oad you can press to print the names of
the files contained on the disc. Then type in the file name and continue.
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To load a worksheet and data from a disc file into VisiCalc:

1. Press /S, followed by L, to select the storage command and the load option. The prompt line on the
VisiCalcscreen willaskforaFile to load,

2. Enter the name of the desired data file onto the edit line. For a printed list of the disc files at this
point, you can press first. If no external printer is attached to your Series 80 Personal
Computer, the catalog will be displayed on the CRT screen. When you are finished viewing the
catalog press to return VisiCalc to top-level mode. Reenter the storage command.
Then type in the desired file name.

3. Press (ENDLINE). The VisiCalc worksheet from the specified file is copied into computer memory.

Information from the file is copied onto the VisiCale worksheet; it does not first erase existing data. So if
you are careful about cell positions, you can copy data from a file into VisiCalc without disturbing
information that is already present. This can be a very useful feature. For example, a VisiCalc data file
consisting of a “blank form” with column and row labels entered could be constructed once, stored, and
then reloaded and filled with data. This avoids the time consuming process of setting up the form labels
every time the worksheet is to be used. You can then enter the data onto the prepared worksheet, or you
can load a data file onto it if none of the data cell coordinates conflict with the labels on the prepared
worksheet. As you’re learning about VisiCale, though, you’ll prob;ably want to clear the worksheet each

time before loading a new file from the disc.
Example. Let’sreload the data from the first example, EX1, onto the VisiCalc worksheet:

Press /CY /SL

VisiCalc Status Area

At . c>
File to load 2867

Press END LINE

VisiCalc Status Area

A1 c>
File to load 28087
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As you can see, a directory of the files on the disc has been printed, and the prompt line continues to ask
forthenameofa File 1t 1 oadcl Ifthere are no other files on a disc, for example, the directory of its

files might look like this:

Now we’ll finish loading by typing in the name of the file EX1:

Press EX1

VisiCalc Display

208 230
128 133
20 52
AZAZAZA

Notice that the cell cursor has returned to the position it occupied when the file EX1 was originally
stored on disc.

If you had not cleared the worksheet before loading EX1, the data in those cells, such as A4, for which

there was no new data from the file EX1 would have remained intact.

Deleting a File
The /SD command is used to delete a VisiCalc file (or any data file) from a disc. As when loading a file,
you enter the name of the file onto the edit line from the keyboard. And, just as when loading a file, you

can press to print out a list of the files on the disc before you type in the file name.

/\7 To delete a file from a disc:

1

313
i

1. Press /S followed by D. The prompt linedisplays Fils 1o del

2. Typein the name of the file to be deleted. (Or press to print a list of the files on the disc,
then type in the file name.)

3. Press (ENDLINE). The prompt linethenshows Dz lete: Y to confirm

4. PressY to execute the delete command. Any entry other than Y cancels the delete command.
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For example, to delete the file EXTWO from the disc:

Press /CY /SD

VisiCalc Status Area

At c>
File to delete 90807

Press EXTWO

VisiCalc Status Area

Al C>
Delete: ¥ to confirm seev?

Press Y

VisiCalc Status Area

A1 c>
s0e?

Reading /PD and /SS Data Files

It is often useful to be able to read the data files which you previously created with VisiCalc, to identify
the data on the files. Your VisiCale PLUS disc contains a BASIC language program called VZREAD
which you may use to read /PD or /SS data files.

To load the program, insert the VisiCale PLUS disc into the disc drive and type LOAD “VZREAD”
. When the program is loaded, press (RUN). (If VisiCalc is still running, you must first end it by
pressing and then confirming the command by pressing Y.)

VZREAD will first ask you to define the printer. If you have no printer press 1 (END LINE). If you have a
printer enter its address and follow it with .
|
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VZREAD will prompt Enter file rmame: -0FR- Preszs LEHD LIMED for
=&t alog. Younow have the option of pressing to have the printer produce a catalog of the
files available on the disc. Then you must enter the name of the file to be read and press (END LINE).

Next, VZREAD will prompt Serial or Random accessz: (5-F27 Random
access not wsed on 55 files to ask for the reading method. If the file to be read is an
/88 file, you must respond with S; the data will be accessed beginning with the first record on the file. The

file is then printed and reading stops.

If, however, your file is a /PD file, then you can respond with either S or R. If you choose random access
(R), VZREAD will repeatedly prompt Eriter record #: -[0F- Fress CEHD LIHEJD
to &ricl Following these prompts you may enter either a number followed by to see that
record number, or an to stop reading. If you choose serial access (S), the file will be printed and
reading will be stopped.

Note: Because each record in a /PD file contains only one string, you may access data in this type of
file at random. In contrast, the /SS file contains many strings per record and using random access will

read only the first string in each record.

The /PD File

Data is stored in a /PD file in the form of character strings. Each file record contains one string, which
corresponds to one VisiCalc worksheet cell. If the cell contained a label, the string will consist of that
label. If the cell contained a value or expression, the string will consist of the value or the result of
evaluating the expression, rather than the actual expression. The length of each string is equal to the
worksheet column width, with blanks used as fill characters.

Recall that the number of strings in your /PD file is controlled by the cell cursor when the /PD command
is issued, and by the lower right cell which you specified.

If the example worksheet is section 1 had been stored as a /PD file called TESTPD, from cell A1 to cell C3,
and then read with VZREAD the results would be:

Serial Access

File name: TESTFD

SALES
200

230

-COST~
120
138
GROSS
80
P2
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Random Access
File name: TESTFD
RECDORD NUMBER: 1 SALES
RECDRD NUMBER: 4 -COsT-
RECORD NUMBER: 7 GROSS
RECDRD NUMBER: 2 200
RECDRD NUMBER: S5 120
RECORD MUMBER: a g0
RECORD NUMEBER: 3 230
RECORD NUMBER: & 138
RECORD NUMBER: @ @2

The /SS File

The data and organizing structure for the entire VisiCalc worksheet are stored in an /88 file. An /S8 file
consists of 256-byte physical records. Each record contains a series of strings, one string for each VisiCalc
cell. By examining the /SS file you can see the actual expressions which were used to compute the

worksheet values.

If the example worksheet in section 1 had been stored as an /SS file called TESTSS, and then read with
VZREAD the result would be:

File name: TESTSS
*C3R 012
*RI:dR1-RB2
*AZ: "GROSS
L2 . 6%C1
*RB2s . 6¥EB1
*AZ: " -COS8T~
312230
*R1:200

*Al: "SALES
/W1

/B0OC

/BRA

/6C7
/XEY X +A1: 2C3:
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Each string includes either the * (GOTO coordinate) character or the - (command) character. The last
character in each string is the end line or CHR$(13) which appears as a blank. Note that the organizing
structure contains several commands, including: #l41, one window, and -G, the global command
specifying the order of recalculation as column priority. The final command is an internal VisiCale
command and includes §g, a direction indicator character, and L3 the cell cursor location. Different

worksheets will have different organizing commands depending on their structure.

Writing to an /SS File

Often, raw numeric data can be stored by another HP application pac (Math Pac, General Statistics Pac,
etc.) in a data file consisting of a single dimension array. HP VisiCale PLUS also includes a BASIC
program called VZWRITE which enables you to create /SS files from such a file. This further extends the
compatibility of VisiCale PLUS with other Hewlett-Packard application pacs. An /SS file so created
could then be loaded onto the VisiCalc worksheet.

VZWRITE will accept any file consisting of a single dimension array containing exclusively numeric

data. Such a file must be contained on a flexible disc.

Array Size

If your Series 80 Personal Computer does not have a plug-in memory module, your data array cannot
exceed 600 elements. With a 32K memory module VZWRITE can process an array as large as 1970
elements. If your plug-in memory is 64K or greater, the array in your data file can contain up to 2700

elements.

The Wrap-Around Sheet Load
VZWRITE will load the array either across the rows or down the columns, according to your needs. You
provide both the beginning cell location and either the column limit or the row limit, depending on

whether you are loading across the rows or down the columns.

For example, let’s say we are loading an array of length 40 which is in file ARRAY40 into an /SS file. We
might begin in cell C3 with loading proceeding across the rows (C3, D3, E3, etc.), and set a column limit of
L. This means that the tenth element of ARRAY40 will go into cell L3 and the eleventh will go into cell C4.
During loading the array’s elements will continue to “wrap-around” to the beginning cell’s column every
time we fill a cell in column L. The wrap-around would go back to the beginning cell’s row if we were
loading down the columns. We could also decline to set a column limit, in which case the data would
wrap-around when it hit the edge of the worksheet (column BK). If we were loading down the columns and
declined to declare a row limit, the data would wrap-around when it hit the last worksheet row (row 254).
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Running VZWRITE

To load VZWRITE first make sure the VisiCalc PLUS disc is properly installed in your disc drive. Then
press LOAD “VZWRITE” (END LINE). If you have a single disc drive, you should check that the data
required for each step is available in the disc drive when it is needed. If you have more than one disc drive
then you can insert both the VisiCalc PLUS disc and the disc with the data array and avoid having to
switch discs. You may want to keep the VisiCalc PLUS programs, your source data, and your new /S8 file
data all on separate discs. If your system has fewer than three disc drives, this will require that you
switch at least one of the discs while the program is running. Press (RUN).

VZWRITE will prompt you to Erit &+ (MIUS or (WOLUME label of source disc
and later will repeat the prompt for the destination disc. How you answer these prompts will determine
which disc VZWRITE will go to to retrieve your data and to write its output file. Whenever VZWRITE is
preparing to do a disc operation, it will tell you what disc to install in which drive according to your
:MSUS or .VOLUME declarations. The answers to these two prompts can be identical (in which case your
/S8 file will be written on the same disc as your data array).

Your answers are scanned for the proper length and beginning character (colon or period). You must
correct your answers if they do not pass this scan. If your answers pass the scan but still do not address a
disc, you will be asked later to correct them.

Next, VZWRITE asks for the name of the data array file and gives you an option to see the disc catalog. If
you want to see the catalog, press (ENDLINE). If this is the first time a catalog has been requested,
VZWRITE will first ask you where you want the catalog to be routed (the CRT or an external printer). All
future catalogs will be routed to this device. After the catalog has been printed, you must enter the data
array file name.

The next prompt is [l Wiy want the data from (file name) placed in an <S5
tile by row or colume: CR.-C3% If you respond with R, the array will be loaded across
therows (Al, B1, C1, etc.). A response of C causes a columnwise load (A1, A2, A3, etc.).

Then VZWRITE wants you to Eriter the startitg oell looation. This will be the
top- and left-most cell of your /SS file, and can be any legal cell on the worksheet (from Al out to BK254).
This is where the cursor will appear when the /SS file is loaded onto the VisiCalc worksheet.

Then you will be asked to define a bottom row limit or a right column limit, depending on your loading
priority (row or column). If you are loading across the rows, enter the column where you want the
wrap-around to begin (AF, BI, Y, etc.). If your data is to be loaded down the columns, enter the row where
you want the wrap-around to begin (25, 111, 243, etc.). If you don’t want to set a limit just press ,
and the data array will wrap-around at column BK (or row 254).



Section 2: Storing Your Work 45

VZWRITE will assemble the data in the proper file formation. If it is unable to complete this step (either
because it has run out of cells in your defined worksheet size, or there are too many array elements for
your internal memory), it will tell you how many elements have been assembled. It will also ask you if you
want to save the partially assembled sheet.

If no limits have been reached and the size of your data array does not exceed your memory, VZWRITE
will then ask for the name of your new /S8 file (and give you the option for a catalog). Enter the
name of the new /S8 file.

If you have duplicated an existing data file name you will see Fi 1= riame (file name) a3l reacdy
exists, Helect Option: (0-sE-C) You must do one of three things: press O
to overwrite the old file with the new one, or press R to rename the new /88 file, or
press C to cancel the store operation.

If you have not duplicated a file name, then VZWRITE will inform you of a successful store operation, and
tell you the starting cell location and the ending cell location.
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Section 3

Editing the Worksheet

This section illustrates how to use the clear command, /C (or the (CLEAR) or (-LINE) keys), the blank
command, /B, and the edit command, /E (or the key), to edit and alter your cell entries. It also
illustrates how to use the insert command, /1, the delete command, /D, and the move command, /M, to

alter the form of your worksheet.

Clearing the Worksheet

The /C (clear) command lets you clear all entries from the VisiCalc worksheet.
To clear the VisiCalc worksheet:

1. Press to select the VisiCale command set. The prompt line shows Lommiaric:
BCOEFGIMPES TV,
2. Type the letter C. The prompt line shows E lear: ¥ to confirm.

3. TypeY (for yes). This clears the worksheet, resets all cell entries to blanks, resets formats, windows,
titles, etc.

(CLEAR) and (-LINE) also perform the clear command, exactly as when you type /C.

If when the prompt line shows E lear: ¥ to conf irm youtype any entry other than Y, that
entry is discarded and VisiCalc returns to its setting before you pressed (7).

CAUTION
The (RESET ) key clears the worksheet, and it also resets the computer to BASIC mode. Be sure that you
save your worksheet on disc, as detailed in section 2 of this manual, before pressing ( RESET ).

Replacing Cell Contents With Blanks

To replace the contents of any cell with a blank (what each cell contains when the worksheet is cleared),
use the /B (blank) command. To change the contents of a cell to a blank, set the cell cursor to the cell and

type /B, then press (END LINE).

Example. To clear cell Al of a label:

Press /CY ’ “TOBE,ORNOTTO BE” /B
47
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VisiCalc Display

Al <L> "TO BE, OR NOT TO BE" cy
lank 2000

Press END LINE

VisiCalc Display

Al c>
%885

Edit Mode

Up to this point, you’ve been able to edit cell entries of the VisiCalc worksheet only as you've written them
in, by using the key. However, additional editing capabilities of VisiCalc greatly increase your
control over value and label entries.

When VisiCalc is in edit mode, you control the edit line cursor, instead of the cell cursor, with the cursor
control keys (3), (1), (1), (=), and (=). Edit mode also displays the current cell contents on the edit line in
addition to the entry contents line of the status area. Edit mode makes it easy for you to modify
complicated expressions right in their cells without “rewriting” the entire cell contents.

Switching Into Edit Mode

Use the /E (edit) command to switch to edit mode and edit the previously entered contents of a cell. Use

the key to switch to edit mode and edit a label or expression which you are currently entering into a
cell.
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When you switch to edit mode:

1. Thepromptline displays [SIXB® to indicate that VisiCalc is in edit mode.

2. Theedit line contains the contents of the current cell, which can be up to 158 characters long. (Only
79 characters of the expression can be displayed on the edit line at one time.) If the line is a long one,
the first 79 characters of the line are “scrolled” through the edit line, then the last part of the line is
displayed.

3. The cursor movement keys, (3), (1), (1), (=), and (=) do not affect the cell cursor. Instead, they
control the edit line cursor.

(=) and (=) move the edit line cursor along the edit line, for setting that cursor to the exact character
to be edited. The computer beeps if no further movement is possible.

or (1) cause the first portion of the edit line to be displayed. (f) causes the computer to beep if no
further movement is possible.

(1) causes the second portion (if present) of the edit line to be displayed. The computer beeps if no
further movement is possible.

4. (/R), and can be used to insert, replace, or delete characters from the edit line.
alternates between insert and replace modes. deletes single characters.

Switching Out of Edit Mode

VisiCalc automatically restores normal operation and switches out of edit mode when you terminate an
entry by pressing (END LINE) or (CONT). If you use (ROLL) or (SHIFT) (ROLL) to switch cursor control out of
edit mode, the next cursor movement terminates the entry and moves the cell cursor.

Example. Let’s type in as a label “ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERED
WEAK AND WEARY, OVER MANY QUAINT AND CURIOUS VOLUME OF FORGOTTEN LORE—"
EDGAR ALLEN POE.

Press /CY ’ “ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERED WEAK AND WEARY,
OVER MANY QUAINT AND CURIOUS VOLUME OF FORGOTTEN LORE—" EDGAR
ALLEN POE.
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VisiCalc Display

A1 <L>» "ONCE UFPOH A MIDNIGHT DRERRY, WHILE I FONDERED HEAE AHND WEARY, OVER Mﬂ.C}

Now that the label is entered into cell Al, let’s use edit mode to correct this misquoted line:

Press /E

VisiCalc Status Area

Al <(L> "ONCE UPON A MIDNIGHT DREARY, WHILE I FPONDERED WERK RMD WEARY, OWVER MH'C)
Labe ! 8577
WEARY, OVER MANY RUAINT AND CURIDUS VYOLUME OF FORGOTTEM LORE-* EDGRR RLLEN POE..

Now the cursor control keys (=) and (=) move the edit line cursor, while (*), (1) and () can be used to
view the first or second part of the line.

Press

VisiCalc Status Area

A1 (L) "ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERED WEAK AND WEARY, OQVER MR.C>
Label EQIT 8977
nDNCE UPON A MIDNIGHT DREARY, WHILE I PONDERED WEAK AND WERARY, OVER MANY QUAINT




Section 3: Editing the Worksheet 51

Pressand Hold (=)

VisiCalc Status Area

AL C(L> “"ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERED WEAK AND WERRY, OVER HH.C)

Labe ! I 8977
"ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERE WEAK AND WEARY, OVER MANY QUAINT

Press ()

VisiCalc Status Area

Al ¢L> "ONCE UPON A MIDNWIGHT DREARY, WHILE 1 PONDERED WERK AND WERRY, OVER nAfjc>
Label 89?7

"ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERE WEAK AND WEARY, OYER MANY QUARIN

Pressand Hold (=)A

VisiCalc Status Area

Al (L> "ONCE UPGN A MIDNIGHT DREARY, WHILE I PONDERED WEAK AND WEARY, OVER MAfc>
Label 8977

"ONCE UPON A MIDNIGHT DREARY, WHILE I PONDERED, WEAK AND WEARY, OYER MANY uUA

On the edit line we now have the quotation as Poe actually wrote it (in his poem, The Raven). Let’s further
edit the label by correcting Poe’s middle name:

Press (1)



52 Section 3: Editing the Worksheet
Pressand Hold (=)(i/R)A

VisiCalc Status Area

A1 (L> "ONCE UPON A MIDNIGHT DREARY, WHILE I POHNDERED WEAK AND WERRY, OVER MHIC)

INT AND CURIOUS VYOLUME OF FORGOTTEM LORE-" EDGAR ALLA POE .

The (1) key places the second part of the label on the edit line. (The key switches between replace
mode, where you’ll see only a single cursor, and insert mode, where a double cursor is visible. For details
of operation, consult your computer owner’s manual.)

Finally, now that the quotation is correct, we’ll terminate the entry and leave edit mode:

Press END LINE

VisiCalc Display

A1 <(L>» "ONCE UPOM A WIONIGHT OREARY. WHILE I FOWNDERED, WEAK AND WEARY, OVER NlC}
eav?

R

Editing During Cell Entry

You can switch temporarily to edit mode as you are typing in the contents of a cell by pressing the

key. When you press , VisiCalc switches to edit mode, and you can edit the expression you are
entering. The word appears on the prompt line to verify that VisiCalc is in edit mode. m

To switch out of edit mode again, just press once more. (ROLL) (or (SHIFT) (ROLL)) switches VisiCalc
between data entry and edit mode, making it easy for you to change or correct your entries as you type

themin.

As you use VisiCale, you will find that edit mode permits you to modify expressions quickly, rather than
completely rewriting them. Be sure to use edit mode as you work through this manual, and in setting up

your own VisiCalc worksheet.
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Inserting a Row or Column

The /1 (insert) command in VisiCalc makes it easy for you to insert a row or column onto the worksheet.
You simply set the cell cursor on the row which is to be just below the new row, or on the column which is

to be just to the right of the new column.
When you press /1, the prompt line displays n sert: 0 W Eo lumn.

/IR  Inserts a row just above the row to which the cell cursor is currently set.

/IC  Inserts a column just to the left of the column to which the cell cursor is currently set.

When you insert a row or column, subsequent rows or columns are moved, and any value references are

automatically rewritten to reflect the new row/column status.

Example. Let’s set up a simple schedule of interest payments. We will assume an initial investment of
$4000 drawing 7.9% quarterly:

Press /CYQUARTER(Z)(®)1(=)1+C1(=)1+D1(=)1+ E1 (ENDLNE)(S) A2 (ENDLINE)
AMOUNT (3) INTERES (=) T (END LINE) (3) A4 (END LINE) TOTAL (END LINE)

VisiCalc Display

A4 (L> TOTAL c
8974

INTEREST

Press C2 (END LINE) 4000 (3).079* C2(3)+ C2 +C3

VisiCalec Display

C4 (W) +C2+C3 Cwv
8965

INTEREST
TOTAL




54 Section 3: Editing the Worksheet

Press (>)D2(ENDLINE)+ C4(3).079 * D2 (3) + D2 + D3 (ENDLINE) (S) E2 (ENDLINE) + D4 () .079 * E2
(1) + E2 + E3 (ENDLINE) (3) F2 (END LINE) + E4 (3).079 * F2 (1) + F2 + F3 (END LINE)

VisiCale Display

F4 (V) +F2+F3 Cwv
8930

1 2 3

4080 43216 4557 .0

316 348,36 367.98
4316 4657 .8 5824, JEEEE

Notice that our entry beginning at cell A3, INTEREST, is too long to fit in one cell, so we entered it into
two adjacent cells. Since VisiCalc justifies labels to the left in their cells, it appears as one word. Thisis a
common method to obtain more complete titles on a worksheet without decreasing the number of cells
displayed. Occasionally you will want to fit a long label into a single cell; for this you will need to expand
the cell size. This is described in section 6, Formatting the Worksheet.

This worksheet is not as readable as it could be, so let’s insert some rows and columns to separate the
data. We'll insert rows below the quarter row and the interest row, and a column after the title column:

Press (>)B2(ENDLINE)/IR (3)C5(ENDLINE) /IR (3) C1 (ENDLINE)/IC

VisiCalc Display

4096 4216 46S7.8 S824.9
INTEREST 316 24@,36 367,90 296,96

TOTAL 4316 4657.8 50824.3 5421.82

When inserting a row, it doesn’t matter where in the row the cell cursor is, just as long as the cursor is

somewhere in the row which is to follow the inserted row. The same is true for columns.
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Now move the cell cursor to cell F6 and examine the formula:

Press (>)F6 (ENDLINE) . .
VisiCalc Display

F& (V) +F3+F Cv

8921

1 2 3 4
AMOUNT 4000 4316 4657 .0 5824.9
INTEREST 216 348 .9¢ 3267.98 395,96
TOTRL 43216 4657 . O IE 5421 .3

When you insert a row or column, VisiCalc automatically updates all value references to maintain the old

relationships on the new worksheet.

If you want to use values or value references in the new row or column, you must change other formulas
on the worksheet which depend on the new values. For example, suppose there is a service charge on our
investment of 12.5% of the interest paid each quarter. We can subtract the service charge on row 5, but we

must take this charge into account when computing our quarterly totals:

Press (5)A5(ENDLINE)CHARGE (=)(=)(=).125* D4 .125* E4 (CONT).125 * F4 (CONT)
.125 * G4 (END LINE) (3>) D6 (END LINE) /E — D5 (CONT) /E — E5 (CONT) /E — F5 (CONT) /E — G5

VisiCalc Display

HE cC>
8892

2

AMOUNT 4802 4276.5 4572.1 4888.2
INTEREST 318 337.84 361.28 386.18
CHARGE 3.5 42,238 45.158 48,271
TOTAL 4276 .5 4572.1 4888.2 522&.1
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Deleting a Row or Column

You can use the /D (delete) command to delete a row or column from the VisiCalc worksheet. To use the
command, just set the cell cursor to any place along the row or column to be deleted, then type /D. The
prompt line displays [lle le te : ow Eo lumn

/DR Deletes the row on which the cell cursor lies.
/DC  Deletes the column to which the cell cursor is set.
All value references affected by the deleted column or row are automatically rewritten to reflect the new

row/column status. Deleting a row or column which contains cells referenced by other cells will generate

EFFOF in the dependent cells and their formulas.
Example. Inthe annuity schedule, to delete the row of blanks that now occupies row 2:

Press (5)A2(ENDLINE)/DR

VisiCalc Display

C>
8892

A2 (L> AMOUN

4276.5 4572.1 4888.2
316 337.84 361.20 386,15
39.5 42.230 45.150 438.271
4276.5 4572.1 4888.2 S226.1

If you examine the formulas in the cells below row 2, you will find that they now reflect the new dependent

status.

Note: Be careful in selecting the row or column option after you have specified the delete command.
Once the row or column option has been entered, the information on that row or column can never be

accessed.
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Moving a Row or Column
The /M (move) command permits you to move any row or column on the VisiCalc worksheet to any other

row or column location.
To move a row or column:

1. Type /M. The prompt line displays O'UE' : From...To

2. Enter the cell coordinates of the F I izitii row or column. The edit line displays the cell cursor location
as the F i row or column, but this can be changed by using and typing in another cell
address, if desired.

3. Enter a three-dot ellipsis (this can be entered by typing a single period) followed by the T
coordinates. The T row or column address should be the destination row or column plus one
position for a move right or down. The T row or column address should be the actual destination
row or column for a move left or up.

4. Type(ENDLINE), (CONT), or (C) to execute the command.

To move a column, the F +m and T rows must be the same: thus, /M A3...G3 moves the contents of
column A to column F. To move a row, the F 1 and T2 columns must be the same: thus, /M A3...A7

moves the contents of row 3 to row 6.

Example. Let's move the quarter row from row 1 to row 5 so it will follow the total row. Since this is a

move down, the T coordinates should be on row 6:

Press C1(ENDUNE)/M

VisiCalc Display

c>
8892

To

2 3 4
4276.5 4572.1 48s8¢e.2
337.84 361.20 386.186
42,230 45.15@ 48.271
4572.1 4883,2 5226.1
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The prompt line is asking for the F v and T coordinates; our F 21 coordinates are already on the
edit line. (We could edit these coordinates with if we wanted.)

Press (JC6

VisiCalc Display

c1 C»

3832

AMOUNT 4z 4572.1 4a88.2
INTEREST 316 3I37.24 3261.20 386,16
35.5 42.230 45,158 45,271

42F6.5 4572.1 4888.2 52261

1 z = 4

a

Now we’ll move column H (a blank column) to column C to increase the spacing. Since this is a move to

the left, the T coordinates should be on column C:
Press (>)H3(ENDLINE)/M(DC3

VisiCalc Display

H3 ¢V)> ,125%H2 cx

8889

AMOUNT 4276.5 4572.1 . /‘\
INTEREST 316 337.84 361.20 386.18
CHRARGE 39.5 42.238 45. 15 CENERE
TOTAL 4276.5 4572.1 4 1
QUARTER 1 z 4




Section 4

Functions and Formulas

This section outlines the mathematical functions you can use in VisiCalc values, and gives information

about the numbers and labels used in VisiCalc. For further information about any Series 80 computer

functions or notation, refer to the owner’s manual for the computer.

Pointing the Cell Cursor

As you write formulas onto the VisiCalc worksheet, you can use the cell cursor to select cells for value

references. You simply use the cell cursor in the middle of a value entry to fill in the cell coordinates as you

write a formula.

The procedure is as follows:

1.
2.

You set the cell cursor to the cell where you want the formula to appear.
Begin typing in the formula, to set the value mode and obtain an entry on the edit line.

When you come to a place where you need a cell coordinate, just move the cursor to that cell, then
continue typing the rest of the formula. The cell coordinates will appear in the formula.

When you terminate the entry by pressing (END LINE) or {CONT), the cell cursor appears at the cell

where you were entering the formula.

Example. Place the number 1250 in cell Al. Then place a formula to calculate 11.4% of A1 in cell A2:

Press /CY1250(3).114*

VisiCalc Display
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We could continue by typing the coordinates Al. But instead, we’ll point the cell cursor to obtain the
coordinates Al in the formula:

Press (1)

VisiCalc Display

Look at the formula on the edit line. It’s exactly the formula we need: .114 * Al. We know the formula will

be loaded into cell A2 because the entry contents line indicates A2. So all we need to do now is press

(ENDLINE): N
Press

VisiCalc Display

AZ (V> . 114%A1 c~
8399

1250

The idea of moving the cell cursor as you write a formula may seem a little strange at first, and if you wish
you can always type the cell coordinates yourself. But as you gain experience and familiarity with
VisiCalec, you’ll probably find that the technique of moving the cell cursor to the cells you want will
become easier and more natural. In time, you’ll find that you can almost forget about coordinates entirely,

and think in terms of the relative positions of numbers and formulas on the worksheet.
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Expressions and Numbers
Generally, an expression in VisiCalc consists of a series of operands (numbers or expressions which
evaluate to numbers) separated by arithmetic operators. Each operand can be one of the following:

¢ A number, optionally with a decimal point and/or an exponent.

e A valuereference, obtained either by cursor movement or by typing the cell coordinates.

e A function reference, with zero or more arguments in parentheses.

e An expression in parentheses. (Such a subexpression is evaluated first.)

o Any of the above, preceded by a + or — sign.
Each operator can be one of the following:

s + Addition.

o — Subtraction.

o * Multiplication.

¢ / Division.

e ~ Exponentiation.

e DIV or\ Integer division. (Truncates digits to the right of the decimal point after division.)
e MOD Modulo division. (Returns the remainder as a result of division.)

o Alogical operator such as AND, OR, EXOR, or NOT, or a relational operator such as < or >.

Mathematical Hierarchy

In the examples from previous sections, we have used only simple formulas (or expressions) whose
meanings have been clear. As you begin to write more complex expressions involving several arithmetic
operations, the way in which such expressions should be evaluated may not be so obvious. For example,
to evaluate the expression 9 + 6 / 3, should we first add 9 to 6 giving 15 and then divide by 3 to obtain 5; or
should we first divide 6 by 3 giving 2, and then add 9 to obtain 11? Try it:
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Press (1)9+6/3(ENDLINE)

VisiCalc Display

A3 (V> 9+6.-3 Cwv
8994

1258
142.5

As you can see from the answer, 11, in cell A3, VisiCalc evaluated the expression as 9 + (6 / 3). VisiCalc
operates like languages such as BASIC and FORTRAN; it always evaluates expressions so that
multiplication and division are performed first, followed by addition and subtraction.

You can change the order of evaluation of arithmetic operations in an expression by using parentheses.
For example, to clear cell A3 and then replace its contents with the result of (9 +6) / 3:

Press /B (ENDLINE)(9 +6)/ 3 (END LINE)

VisiCalc Display

A3 (V) (9+6)>/3 Cv
29954

1250
142 .5

If you are in doubt about how an expression will be evaluated by VisiCalec, add parentheses to clarify your
understanding. If you add unneeded parentheses, they are automatically removed when the expression
appears on the entry contents line. Parentheses may be nested to any depth, so even an expression such

as 700 + ((100 — (35 * 45)) / (11 * 12)) can be easily evaluated by VisiCale.

The mathematical hierarchy in VisiCalc is the same as that of the Series 80 Personal Computer. For

further information on mathematical hierarchy, consult the owner’s manual for your computer.
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Scientific Notation

If a number in a value or value reference is followed by an E and another number, as in the case of
& . BZEE, it means that the first number is multiplied by a power of 10. So & . HZE & should be read as
6.02 X 108, or 6,020,000.

/\ For example, clear the worksheet and type in the number 999999:

Press /CY 999999

VisiCalc Status Area

This is the largest number that can be displayed in a column seven characters wide (with a leading blank

character). Now move the cell cursor to cell Bl and type 1 + Al:

Press (=)1+(=)(ENDLINE)

VisiCalc Display

Bl (U) 1+A1 Cc<
S000

l! 99999”!

The calculated result, 1+ 999999 or 1000000, is too large to display in ordinary form at B1, so VisiCalc has
switched to scientific notation. The number appears as 1 . ©HE £, meaning “1 times 10 to the 6th power”,
or “1 followed by 6 zeros.” Scientific notation can also be used to display very small numbers. At C1, type

.0000001 followed by (END LINE):
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Press (=).0000001

VisiCalc Display

C1 <¢Vv>y .po0BR01 [
2333
l! 2959339 l.@@EGH’

The number appears in the cell as | . &E~ 7, meaning “1 times 10 to the —7th power,” or “1 with the

decimal point moved left 7 places.”

When a number is displayed in the general format (the format used when VisiCale is first loaded),
VisiCalc will automatically shift between conventional and scientific notation as required to display the

value with the greatest precision.

Exponents -

The exponentiation operator, 4, lets you calculate numbers to “powers.” For example, to calculate “2 to
the 5th power” (or 2 X2 X 2 X 2 X 2), you need to type only a few keys:

Press (=)2+5(ENDLINE)

VisiCalc Display

o1 vy 249 o
8934

393339 .1 ,8@E:z |, 8E-7

The evaluation of 2° yields 32.

To find a root of a number, just type the number followed by the proper fractional exponent. For example,
to find the cube root of 5, you'd type 5 A (1 / 3).
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Precision of Calculations

Later in this manual you will learn how to change the number of digits you see displayed in the “window”
on the worksheet. But no matter how you alter the appearance of the worksheet numbers, VisiCalc always
computes with numbers that are maintained to their full precision of 12 significant digits.

VisiCalc Functions

As you know, you can use functions as part of the formulas you write onto the VisiCalc worksheet. In fact,
you can use almost the entire set of available Series 80 mathematical functions in your formulas, and you

can also use a special set of functions that are unique to VisiCalc.

You will find a complete list of available Series 80 and VisiCalc functions in appendix A of this manual,
as well as in the VisiCale PLUS Pocket Guide.

Remember, any entry you type in that has for its first character a letter of the alphabet (such as SIN) will
be seen as a label by VisiCalc. In order to type in the function SIN, you must precede it by a mathematical
symbol, such as +.

An alternative is to precede the function with the “at” sign, “@”, as you type it in. The @ tells VisiCalc
that the entry is a value. The @ does not appear on the entry contents line.

Entry Ranges

An entry range is any number of entries in consecutive rows (such as A2, A3, A4, and Ab) or consecutive
columns (such as B3, C3, and D3). An entry range is specified by entering the coordinates of the first entry
followed by a comma (,) and then the coordinates of the last entry. In these examples the entry ranges are
(A2,A5) and (B3,D3), respectively. Cell coordinates are entered by typing them in or by “pointing the

cursor.”

Each built-in VisiCale function, such as SUM, performs a calculation on the entry range of values given
to it, and yields a numeric result. Functions such as SUM will operate over an entry range, such as
SUM(B2,M2). Other examples of VisiCalc functions are MINR, MAXR, and AVERAGE. The numeric
result of the function can be used wherever an ordinary number could be used: for example, in a function

or another formula.

If you need to process a list of coordinates that are not in consecutive rows or columns, you can do it by
combining a series of entry ranges, such as SUM(A4,A11) + SUM(B16,B22) + SUM(E4,H4).

In the VisiCalc functions MINR, MAXR and LOOKUP, a blank cell or one containing a label is evaluated

as zero.
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The SUM Function

The VisiCalc function SUM adds up the values in all the cells of an entry range and computes their sum.
To compute the sum of an entry range, type in the word SUM preceded by a + or @ sign, and followed by
the entry range in parentheses.

Example. You are computing total business income for the year. Your monthly incomes are as follows: /\
January $2200 May $3150 September $2335
February $ 750 June $ 220 October $1200
March $ 100 July $ 995 November $ 700
April $1200 August $ 850 December $1000

First, set up the VisiCalc worksheet as shown here:

VisiCalc Worksheet

A1 (L) MONT

C>
8955

LR

DIOWALVRHNDR
QeI

1
2
1
2
3
3
3
2
7
o)

—_-

To compute the sum now, you could laboriously type in + B3 + B4 + B5+ B6 + B7 + B8 + B9 + B10 +
B11 + B12 + B13 + B14. But a faster way is to use the SUM function. Just type in SUM, followed by the
entry range B3,B14 in parentheses:
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Press D1 TOTAL (=) + SUM(B3,B14)
VisiCalc Display

E1 (V3 +SUM (B3,B149) Cr
8932

] C o E
HMONTH  INCOME 14744

zzoa
756
1oa
12045
13589

226

2
El

3
2335

1z2pa

As you can see, the business income for the year was $14,700.

Finding Maximum or Minimum

The MAXR (maximum in range) function finds the maximum value in an entry range while the
minimum value is found with the MINR (minimum in range) function. In each case, to enter the function,

you type in MAXR or MINR, followed by the desired entry range in parentheses.

Example. To find the minimum monthly income in the months January through June:

Press D2 LEAST (=) + MINR(B3,B8)
VisiCalc Display

E2 (V> +MINR (BZ,BS)> c>

TATAL 14708

-------------- LensT
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Counting Entries

The function COUNT followed by an entry range in parentheses returns the number of entries (cells that

contain arithmetic values) in that range. For example, to find the number of entries used by the entry
range B3,B8:

Press D3 NUMBER (=) + COUNT(B3,B8)

VisiCalc Display

N

E3 (M3 +COUNT (BZ.BE2> C>
89520

TOTAL 14786
LERST 138

As we expected, the number of entries was 6. (Notice that COUNT(B1,B8) would also return a value of 6,
since only cells B3 through B8 in that range contain arithmetic values.) /‘\

Computing Average

The AVERAGE function computes the average (or arithmetic mean) of the values in an entry range. To
enter the function, just type in AVERAGE followed by the entry range in parentheses.

Example. To find the average monthly income for the business in the previous example:
Press D4 AVERAGE (=) + AVERAGE(B3,B14)

VisiCalc Display

E4 (V) +AVERAGE (B3,E14> C»
€914

CTOTAL

LEAST
NUMEBER
AVERAGE

The average monthly income was $1225.
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Mean

MEAN is a VisiCalc function that computes the mean of values contained in a range of cells. The result is
exactly the same as the AVERAGE function. To compute the mean of the values in cells C3, D3, E3, F3,
and G3, for example, you would enter the function MEAN(C3,G3).

Standard Deviation

You can calculate the sample standard deviation of the values contained in a range of cells by using the
STDEV (standard deviation) function. Just enter the function name followed by the cell range in
parentheses; for example, STDEV(F5,F90).

Variance

To calculate the sample variance of the values contained in a range of cells, use the VARIANCE function
followed by the entry range; for example, VARIANCE(K5,T5).

Example. To calculate the mean, standard deviation and variance of an entry range:

/'\ Press D5 MEAN (=) + MEAN(B3,B14) Dé STDEV (=)
+ STDEV(B3,B14) D7 VAR (=) + VARIANCE(B3,B14)

VisiCalc Display

E? (V) +VARIANCE (B3,B14) c>
8896

=

INCOME

MONTH

TGTRL 147684a

- LEAST 108
2208 NUMBER 3
758 AVERAGE 1225
100 MEAN 1225
1280 STDEV  998.83
3150 VAR
/’—‘\ zza@
935

250
23385
12009
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Propagating NA and ERROR

If you enter an incorrect formula onto the worksheet (such as attempting to divide a value by zero), or if an
error is caused by overflow or underflow of a number as values on the worksheet change, the affected cell
will display ERFE, In addition the error will be “propagated” throughout the sheet—that is, any
formula or value reference which depends on the contents of the incorrect cell will also display the word
ERFDF when viewed through the CRT “window”. You can also type + ERROR into a cell, and the word
EREDE will propagate.

Similarly, if a value needed for a particular cell is not available, you can simply type in + NA. Like
EFECFE, the HH display is propagated over the entire worksheet, wherever there is a value or formula
that depends on the contents of the cell.

Example. In the business income example in this section, suppose that the value for October’s income
was not available. To see what happens to the worksheet:

Press B12 +NA
VisiCalc Display
B12 (V> +NA c>
g983
MMONTH INCOME TAGTAL
B~ ————— LEAST 166
2z\aa HUHMEBER &
759 AYERAGE NR
1aa MERH R
1284 STOEW MR
2159 VAR HA
2za
ERCh
254
2339

HA

As you can see, the MF propagates to every cell containing a formula or value reference that depends on
the contents of cell B12. Notice that the contents of cells E2 and E3 are unchanged, because the values of
the functions in them depend on the contents of cells in the range (B3,B8). If you type another number into
cell B12, all cells with NA in them will again contain values.
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In addition to mathematical errors that are propagated in VisiCalc, there are also system errors that can
cause the VisiCalc program to halt operation. A list of these errors may be found in the owner’s manual

for the computer.

Net Present Value

The VisiCale function NPV calculates the net present value of a series of cash flows. The function is typed
in as NPV(discount rate, first cell of range, last cell of range).

The first argument is a single expression specifying a discount rate in decimal form, such as .15 for 15%
per period. The second and third arguments are an entry range; the first entry in the range is the cell
containing the initial investment or initial cash flow, the second entry is the cash flow at the end of the
first period, etc. The result of the function is the net present value of the cash flows in the range,

discounted at the rate specified by the first argument.

As with all financial functions on VisiCalc, the cash flow sign convention should be observed: cash

received has a positive sign, while cash paid out has a negative sign.

Example. Suppose that you have a project which requires an investment or cash expenditure of $5000 at
the beginning, and which is expected to generate cash over a period of five years. Set up your VisiCale

worksheet as shown:

VisiCalc Worksheet

C8 (V) .19 c>
8974

The initial investment, entered in cell C1, is $5000. The cash flows are entered in cells C2, C3, C4, C5, and
C6. The discount rate which we have labeled {1 . R TE is.15 (thatis, 15%), and is entered in cell C8.
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To compute the net present value of this series of cash flows:

Press Al0 NPV (=) (=) + NPV(C8,C1,C6)

VisiCalc Display

~—

Ci@ (V> +HNPV (C8,C1,C6> c>
8963

This causes the $1000 cash flow in the first year to be discounted by 15%, the $1500 cash flow in the second /-\
year to be discounted twice, etc. The result at C10 should be $288.25. )

Now change the discount rate to 17% to see the effect on net present value:

Press C8 (END LINE) .17 (END LINE)

VisiCalc Display
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Discount
The discount function, DISCOUNT, is similar to NPV except that the initial investment is not part of the

entry range.

The form of the function is DISCOUNT(discount rate, first cell of range, last cell of range). The first entry
of the range is the cell containing the cash flow at the end of the first period, the second entry is the cell
with the cash flow at the end of the second period, etc. If the initial investment is added to the result of the
DISCOUNT function, the sum is equivalent to the result of NPV. DISCOUNT can be used where the
initial investment is in a cell in a different row or column and cannot be part of the entry range for the
function.

Example. To calculate net present value for the example above by using DISCOUNT:

Press D10 + C1 + DISCOUNT(CS8,C2,C6)

VisiCalc Display

D18 <V) +C1+DISCOUNT <(C8,C2,C8) cr

Notice that the answer in D10 is the same as + NPV(C8,C1,C6).

Internal Rate of Return

The IRR (internal rate of return) function returns the internal rate of return of a series of cash flows. It
uses the range of cash flows as the arguments; for example IRR(A1,A9), or IRR(C5,M5). The first entry in
the range is the initial cash flow or investment, the second entry is the cash flow at the end of the first

period, etc.
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Example. To find the internal rate of return on your example investment:
Press A12 IRR (=) (=) +IRR(CL,C6)

VisiCale Display

C12 (W) +IRE (C1,C8> c:

C
-Saaa
1808
1588
25an
zean
1806

17

34 ,38% 34,209

As you can see, the internal rate of return on your series of cash flows is .17287, or 17.287% per year.

You'll notice that the IRR calculation takes more time than NPV. This is because IRR is an iterative
calculation, arriving at a solution after computing a series of successively better approximations. As the

number of cash flows increases, the time to calculate a result also increases.

Note: If the IRR calculation cannot converge to a solution, the result of the function is EFF 1.

The LOOKUP Function
The search function, LOOKUP, is another VisiCalc function that accepts three arguments. To set up the

function, there must first be two rows of values or expressions, one above the other, or there must be two
columns of values or expressions side by side on the worksheet. When VisiCalc evaluates the function
LOOKUP(x,range), it compares the value x to the values of successive entries in a range row or column,
and selects as the result of the function the corresponding value from the column immediately to the right,
or the row immediately below, the entries in the range row/column. The values in the range must be in
ascending order, and the result is the value corresponding to the last entry in the range row/column that
is less than or equal to x, before an entry greater than x is found. If the first entry in the range

row/column is greater than x, the result of the function is IHH (not available).
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Example. Clear the worksheet and set up a table showing price per unit of merchandise varying

according to the quantity ordered. Your worksheet should look like the one shown:

VisiCalc Worksheet

CS <(v> 2ga Cv
89332

AMOUNT ORDERED 1 10 S 108 =11 1088 2508 Seee 16000
PRICE ERCH 19,95 9.95 9.a5 8.25 7.75 7.35 7?.85 6.55 6.15

NUMBER ORODERED
PRICE EACH
TOTAL PRICE

Now suppose you decided to order 380 units. This becomes the first argument of the LOOKUP function.
The range row is row number 2 (AMOUNT ORDERED) and the result row is row number 3 (PRICE
EACH). So the function is typed in as + LOOKUP(C5,C2,K2), where the search value of 380 is in cell C5:

Press Cé +LOOKUP(C5,C2,K2) @+C6*Cs

VisiCalc Display

C7?7 (V> +C6XCYH Cwv

8968

AMOUNT ORDERED 1 10 58 160 See ie06 2560 5060 100880
PRICE EACH 18,35 9.95 9.85 g.29% 7.75 7.35 7.85 6.55 6.15
NUMBER ORDERED 3173

PRICE ERCH
TOTAL PRICE

As you can see, the result is 8.25, since 8.25 corresponds to the value 100 in the range row (AMOUNT
ORDERED), which is the last value that is less than or equal to 380.
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Series 80 Functions and VisiCalc

In addition to the functions that are found only in VisiCalc, you can also use almost the entire set of
mathematical functions on your Series 80 Personal Computer. Like the VisiCalc functions, if a Series 80
function is the first entry to a cell, you must precede it with the @ sign, or + or some other mathematical
symbol, so that VisiCalc knows you are typing in a value and not a label. Unlike VisiCalc functions,
Series 80 functions do not recognize entry ranges like (A3,A6). For a detailed description of any Series 80

function, you should consult your computer owner’s manual.

Remember that you can use the entire set of Series 80 logical and relational operators, including =, >, <,
>=, <=, <> or #, AND, OR, EXOR, and NOT. This means that powerful expressions or formulas are
possible without requiring special functions. For example, you can write conditional expressions such
as: 1000 * (A1 <0)+ 2000 * (A1 =0)+ 3000 * (A1 >0). This expression translates as:

If Al is less than 0, the cell value is 1000.

If Al is equal to 0, the cell value is 2000.

If Al is greater than 0, the cell value is 3000.

Note: All NOT expressions must be enclosed in parentheses when entered or edited to result in a

correct answer.

Precalculation of an Expression

A value entry may consist of a number, or of a formula or expression such as (75 + 25) * 100. By pressing
(D) after writing a formula on the edit line, you can actually cause the value to be calculated before it is
entered into a cell. When you are entering values, (1) lets you use the edit line like a simple calculator.

For example, to calculate (50 + 100 — 35) * 2, and then enter the result in cell C1:

Press /CY(>)C1(ENDLINE)(50+100—35)*2

VisiCalc Status Area

c1 c>
Value seer
(58+188-35)>%2 X
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Press (1)

VisiCalc Status Area

Now simply terminate the entry to cause it to appear in the cell:

Press
VisiCalc Status Area

C1 <) 2309 c>
9003

The (1) key can also be used to recalculate the entire worksheet at once. More about recalculation shortly.

Entering Results With

You can use the (RESLT) key to enter the current value of any cell into a formula or expression. As you are
typing in the expression, just enter the cell coordinates of the value reference followed by (RESLT), and the
current value of the reference is entered into the expression at that point. You can type in the value

reference, of course, or you can simply “point the cell cursor” to enter the cell coordinates.

In top-level mode, places the value of the current cell expression on the edit line. Unlike (1),
does not place the calculated value into the cell— is an editing aid only.

Recalculation

As your VisiCalc worksheets and calculations grow larger and more complex, there can be significant
delays as you enter formulas into cells. This is because VisiCalc computes each formula to twelve
significant digits as it is typed in and after every following data entry, then places the computed value in
the cell on the worksheet. Each function such as LOG and SIN, for example, takes a fraction of a second
to evaluate, and an iterative function such as IRR, or a sheet full of function references, can take several
seconds to recalculate. The amount of delay increases as the amount of information on the worksheet

increases.
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In many cases, you don’t need to have all the values recalculated every time you change an entry. The
/GR (global recalculation) command lets you change several entries and then trigger a recalculation
when you're ready to look at the results. And /GO (global order) specifies the order of recalculation—
down the columns or across the rows.

The Recalculation Order Indicator

VigiCalc will evaluate the formulas on the worksheet in one of two possible orders: “down the columns”
or “across the rows.” Look again at the letter C just to the left of the direction indicator at the upper right
corner of the status area on the computer’s CRT screen. This is the recalculation order indicator, and it
can be either C, for columnwise recalculation, or R, for rowwise recalculation. When you load the VisiCalc
program or clear the sheet, VisiCalc is set to recalculate “columns first.” It will evaluate first Al, then A2,
A3, etc., then Bl, B2, B3, etc., then C1, and so on. If you change the recalculation order to “rows first,”
VisiCalc will evaluate first Al, then B1, C1, etc., then A2, B2, C2, etc., then A3, and so on.

Recalculation Commands

You can change the recalculation order with the /GO command, and you can specify automatic or manual
recalculation with the /GR command. When you type in the command /G, the prompt line displays
lobal: C 0O R F P B topromptyou for a further entry. The global commands are:

/GO The prompt line displays eeva luate order: ow E-:; lumn.
/GOC sets the recalculation order to be down the columns beginning with column A.
/GOR sets the recalculation order to be across the rows beginning with row 1.

Recalculation order at program start is down the columns.

/GR  The prompt line displays eca lculate: u to anua 1.
/GRA sets recalculation to be automatic.
/GRM sets recalculation to be manual.
Recalculation at program start is automatic.

/GC  Global column width. The prompt line displays o L umtr width,

/GF  Global format command. The prompt line displays c- rmat: D G I L R $ %.
/GP  Global page size.

/GB  Global background.

~

N

The column width, format, page size, and background commands are explained in section 6 of this /-\

manual.

Automatic recalculation is set after a /CY command. However, since automatic recalculation is
performed whenever a new value is entered, manual recalculation allows faster data entry than
automatic recalculation. Manual recalculation of all entries is performed when all other entries or
commands have been terminated (as indicated by the prompt and edit lines) and you type an exclamation

point, (1).
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As recalculation occurs, the recalculation order indicator is highlighted, and the cell count indicator may
blink.

For many problems, the choice of row-first versus column-first recalculation has no effect on the results
displayed on the screen. But there are times when you must use the correct recalculation order to obtain
correct results, and it’s important to recognize these cases when they arise.

Let’s consider an example. As you type the following formulas, think about how each entry depends on
the others.

Press /CY1(3)2*Al(ENDLINE)(S)B1 (ENDLINE)2 * A2(3)2* Bl (END LINE)

VisiCalc Display

B2 (V) 2¥B1

Press (>)C5(ENDLINE)+ Al (=)2* C5(ENDLINE)(S)C6 (ENDLINE)2* D5(=)2* C6

VisiCalc Display

R1 (V> 1 C
8971
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As you can probably see, the group of entries starting at A1 must be recalculated in the order A1, A2, B1,
B2 (since B1 depends on A2). The group of entries at C5, however, must be recalculated in the order C5,
D5, C6, D6 (since C6 depends on D5). With the cursor at Al, type 2 and watch what happens:

Press 2
VisiCalc Display

Al (V) cC>
8971

A2 becomes 4, Bl becomes 8, and B2 becomes 16, as expected; but while C5 becomes 2 and D5 becomes 4,
C6 remains at 4 and D6 at 8. The formula at D5 was recalculated, but this happened too late to affect the
recalculation of C6 and D6. Now press (1) to trigger an extra recalculation:

Press (1)

VisiCalc Display

Cx
8971

N
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This time C6 has become 8 and D6 has become 16.

Now we’ll change the order of recalculation from “columns first” to “rows first” by using the /GOR
command. But first we'll specify manual recalculation with the /GRM command:

Press /G

/\ VisiCalc Status Area

Al <Y c>
Elobal: CORFPEB 8971

Press R

VisiCalc Status Area

I

A1 (V) 2 Cc>
[@ecatculate: futo [fanual 8971

Press M

VisiCalc Status Area

AL (V) c>
8971
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Now that we’ve selected manual recalculation, we’ll change the recalculation order to rows first:

Press /GO

VisiCalc Status Area

A1 <> 2 c>
[feevaluate order: Jfou olumn 8371

Press R

VisiCalc Status Area

)

Notice that the recalculation order indicator at the top right of the VisiCalc status area has changed to R
for rows. Now type the number 1 into cell Al again, then perform the manual recalculation with a single
press of (1) while you watch the VisiCalc window:

Press 1(ENDLINE)(D

VisiCalc Display

R>
8971
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This time D5 becomes 2, C6 becomes 4, and D6 becomes 8; but while A2 becomes 2, Bl stays at 8, and B2 at
16. Our problem with Bl and B2 is similar to our earlier problem with C6 and D6.

The moral of this example is that you should plan your calculations with either columnwise or rowwise
recalculation in mind, but not both. If possible, you should arrange things so that the results will be
correct with either columnwise or rowwise recalculation. Then, if you decide to calculate something new

that requires a particular order of recalculation, you won’t be hindered by the recalculation order.

In general, try to construct your worksheet so that all cells with value references will be recalculated only
after the cells on which they depend. This is done by locating these “dependent” cells below and to the
right of all their value references. Also, be careful when creating formulas which refer to cells which, in

- turn, refer to other cells. Such a situation could lead to a forward or circular reference, discussed below.

If you find yourself with a problem of conflicting requirements for “row first” and “column first”
recalculation, you can deal with these requirements by pressing (1) for an extra recalculation each time
you change a value and look for recalculated results. But first make certain that your row and column
conflict is not actually due to a “forward reference” or a “circular reference.”

Forward and Circular References
VisiCalc is extremely simple and powerful to use, but there are a few problems that can occur if you are
not careful about how you set up the worksheet. Two of these are forward references and circular

references.

A cell with a forward reference refers to an entry which will be recalculated after the cell is recalculated,
as in the previous example. The only way to achieve the correct results throughout the worksheet is to
perform a second recalculation. In extreme cases, forward references may refer to other forward

references, so that correct results can be obtained only after several recalculations.

An effect even more startling is caused by a circular reference. The value of such a formula cannot be

determined with any number of recalculations!

For example, suppose that you are projecting future profits, taking into account various revenues and
expenses. One of the expenses is employee salaries, and one part of salaries consists of profit-sharing.
Unless you are careful, you may create a circular reference: salaries with profit-sharing depend on
profits, but profits depend on expenses including salaries. (To resolve this circularity, you must calculate
a figure for profits before profit-sharing is taken out.)

You can often discover forward or circular references because pressing (1) repeatedly does not give you a

consistent result. You can thus use (1) to check for forward and circular references.

Once you are aware of the issues involved in recalculation, it is not difficult to avoid conflicts in the order
of recalculation or forward and circular references. Generally these problems arise when you are working
too quickly without a plan, or “patching” an existing layout on the worksheet. If your approach to the
problem is orderly and well thought-out, it is unlikely that you will encounter any problems with

recalculation.
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Section b

The Replicate Command

This section details the use of the /R, or replicate, command, which is used for repeating an entry across a

row or column, or for repeating an entire row or column on the VisiCalc worksheet.

With this command a single cell can be replicated into either another single cell or a row or column of

adjacent cells. A single row or column can be replicated into either another row or column, or into a range

of adjacent rows or columns.

The replicate command is one of the most useful and powerful commands in VisiCalc. By replication, you

can cause cell entries such as formulas, labels, values, or value references to be copied across rows and

down columns. (Cell formats can also be replicated. More about formatting in section 6.) The replicate

command can save you the time you might otherwise spend laboriously copying these expressions into

each cell position.

Here is the replication procedure:

1.

Position the cell cursor on the first source range cell (the first cell to be replicated) and type /R. The
prompt line displays e plicate: Source range topromptyou for asource range or

for {END LINE).

The source coordinates (that is, the addresses of the cell or cells to be replicated) are now entered. To
type in these source coordinates, first enter an ellipsis (pressing a single decimal point or period will
generate the three-dot ellipsis) and then type in the last cell in the source range, followed by
(ENDLINE), the colon (:), or (CONT). (Pressing (END LINE) or (CONT) also generates the colon in this
command.) The final source range cell may be entered by “pointing the cursor,” if desired.

If the source range does not include the cell where the cell cursor is currently positioned, you can
change the edit line with (§4%), then type in the correct source range first cell before entering the
ellipsis (...) and the final cell of the source range.

The prompt line displays Feplicate: Target ranae to ask you to enter the target
coordinates (that is, the addresses of the cell or cells where the copies are to go). You may type in the

target coordinates, or you may enter them by pointing the cell cursor. As with the source range, the

target range cell coordinates must be separated by an ellipsis.

Press (END LINE).

If the expression to be replicated contains value references (that is, references to other cells), the
prompt line displays Replicate: 0 change ,e l1ative toaskyou toselect either
NorR.
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86 Section 5: The Replicate Command

If the source range cell contents are to be simply repeated across the target range without
modification, type N. However, if the value reference at each new cell position should always refer to
the value reference in the same relative row or column position rather than to the original entry,
your response is R.

If there is more than one value reference in a cell to be replicated, VisiCalc prompts for [flloc chanage
or e latiwve for each value reference. When the prompt Replicate: o change,
e lative appears on the prompt line, the edit line cursor appears at the first letter of the
appropriate value reference.

To return to top-level mode from the replicate command before execution, press (X))

When replicating a single cell into another single cell, your source and target ranges should both
reference single cells (B2...B2:Q7...Q7). If you want to replicate a single cell into a row or column of cells,
your source range is the single cell and your target range must refer to the first and last cells of the row or
column (C1...C1:D2...G2, or A3...A3:D3...D8).

Replication of a row or column into another row or column is done by indicating the first and last cells of
the source range and just the first cell of the target range (A6...D6:B7...B7, or F3...F8:E2...E2). Rows can
only be replicated as rows, and the same applies to columns. A row cannot be replicated into a column,

and a column cannot be replicated into a row.

You can also replicate a row or column into a range of adjacent rows or columns. For this procedure the
source range is the first and last cells of the row or column to be replicated. If the structure being
replicated is a row, then the target range should be the first and last cells of the column consisting of all
the “first cells” (the cells which will receive a copy of the first entry of the source row). Otherwise, the
target range should be the first and last cells of the row consisting of all the “first cells” (the cells which

will receive a copy of the first entry of the source column).

Examples
(A1...D1:A2...A4) (A1...A4:B1...D1)

source range
target

Al e e D1 range

source

A2 range

target A4

range

AL —
—a ““first cell’’

- —the cell which will go into the “‘first cells’”
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Here are some examples of typical replications:

Replicating this source Copies the contents of the cells

and target range: as follows:

Al..Al:Bl1..Gl Alinto B1,C1,D1,E1, F1,G1

Al..Al:Bl1..B4 Al into B1, B2, B3, B4

Al..A3:.Cl..C1 Al into C1; A2 into C2; A3 into C3

Al..Cl1:A2...A2 Al into A2; Bl into B2; C1 into C2

Al..C1:A2..A4 row Al...C1 into rows A2...C2, A3...C3, A4...C4
Al..A4:B1..D1 column Al...A4 into columns B1...B4, C1...C4, D1...D4

As with any other entry that appears on the edit line, you can correct or alter the replicate command by

using .

If the cells in a source range or in a target range are not linear (i.e., not part of the same row or column),
the cell replicated displays EFFFE,

Replicating Numbers and Labels

With an expression, such as a simple label or number, that does not contain a value reference to another
cell, the replicate command does not prompt for a c- change or e latiwve replication. So all
you need to do is press /R to select the replicate command, then type in the cell coordinates of the source
and target ranges.

Example. Let’s set up a simple monthly expense account for a full year. Our first entry will be income,
which will be a constant $1800 per month for the year. To begin, we’ll clear the VisiCalc worksheet and

key in our first label, followed by one month’s income:

Press /CY(3)A2 INCOME (=) 1800

VisiCalc Display

B2 (V) 1806 cC>
=X 10
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We now have the first month’s income in cell B2. In order to create a row that includes income for each
month of a 12-month period, we could move the cell cursor to C2 and type in 1800, then move it to D2 and
do the same thing, all the way out through cell M2. But an easier way is to use the replicate command.

The value 1800 is our entire source for the replication. Since the cell cursor is already pointing to cell B2,
which contains the number 1800, we can select the replicate command and proceed:

Press /R /-\

—

VisiCalc Status Area

B2 (V> 18040 c>
Eeplicate: Source range 9800

CE |

As you can see, VisiCalc has prompted for the source range. Since our entire source for this replication

will be cell B2, we press , then select our target range. The target range will be the eleven cell
positions from cell C2 to cell M2.

Press

- VisiCalc Status Area

B2 (V) 189 c>
Replicate: Target range Sa0n

BZ...BZ:.

Press C2()

VisiCalc Status Area

Bz (V) 1809 [
Replicate: Target range 9p68B

32...32:02....
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Notice that when you keyed in the first cell of the target range, then pressed the decimal point key, an
entire three-dot ellipsis was entered. To finish the replication, specify the ending coordinates:

Press M2

r\ VisiCalc Display

B2 (V) 18869 c>
8977

1860 1208 1888 18e8 1200 1880 tgaa 1880 1206

To verify that the replication was performed through the entire target range you specified, you can scroll

the window out to column M:

Pressand Hold (=)

VisiCalc Display

M2 (V) 1886 c>
8877

18090 1800 1300 1800 1809 1300 18008 1800 1800 13@9




90 Section 5: The Replicate Command

The replicate command also copies labels. For example, to type a line across the worksheet below your
entries for income:

Press A3 /—— (END LINE) /R (END LINE) B3 () M3

VisiCalc Display

180a 1880 1288

Replicating a Formula

When you replicate a formula that contains a value reference, you must decide whether you want the
formula replicated exactly as written, with no change, or whether you want the formula that is replicated /_\
into each succeeding cell to be changed so that it is relative to the preceding cell.

Example. To help label the monthly expense account that we began setting up in the previous example,
we’ll place a title for months on the first line and follow it with the numbers 1, 2, 3, etc., over the columns
from B through M:

Press MONTH (=)1(=)

VisiCalc Display

1206 188 1580 1284

At this point, we could type 2 in column C, and so forth. But instead let’s use a formula to calculate the
number for the next column. Clearly, if the value in cell C1 is calculated using the formula 1 + B1, it will
be the desired number 2:
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Press 1+Bl1

VisiCalc Display

1308@ pR-1:17 1580 1806 12aa

Now we’ll replicate the formula out to cell M1. If we simply replicated the formula with no change, the
formula 1 + B1 would be repeated in each cell of our target range. But since we want the formula in cell D1
to be relative to the formula in C1 (to refer to the cell immediately preceding it, just like the formula in C1

does), and E1 relative to D1, etc., we’ll specify relative replication:

Press /R

(\‘ VisiCalc Status Area

C1 <V> 1+B1 cC>»
Replicate: Target range 8952

c:...cul

Our source range is cell C1 only. For our target range, if desired we can “point the cursor” instead of
typing in the cell coordinates. Just point the cell cursor to select D1 followed by an ellipsis, then move the
cell cursor to position M1 and press (END LINE):

Press (=)0

h VisiCale Status Area

C1 (V) 1+Bl1 c>
Replicate: Target range 8952

ct1...c1:01...j
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Pressand Hold (=)

VisiCalc Status Area

C1 (V) 1+B1

c>

952
|:1:D1...m:1+1

VisiCalc is prompting you for the type of replication: N for no change or R for relative. Since we want the
replication to be relative:

Press R

VisiCalc Display

4 19 11
1808@ 1268 1800

As you can see, the replication was a relative one, with the formula not merely copied in each cell, but
actually depending on the formula in the previously replicated cell for its argument.

Now think for a minute about our example. If your income in the sixth month changed to $2000, you’d
have to change it in that month and in each following month. Instead, let’s use a relative replication of a
formula to make the calculated value for each month’s income depend on that of the month before it:
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Press C2 (END LINE) + B2 (END LINE) /R (END LINE) D2 () M2 R

VisiCale Display

cz (V) +BZ cy
8911

18 11 12
13606 1c00 1o 1200 1cea 1368 s 188a 1380 18880

Now if in the sixth month you received a raise in salary to $2000, you could account for it there and in
every following month just by changing the value in the sixth month. To try it:

Press G2 (END LINE ) 2000 (END LINE)

VisiCalc Display

3 4 s & 7 8 g 1@ 11
1669 1300 1809 sl 2b00 2000 2000 2000 2000

If you scroll out to cell M2, you’ll see that the incomes for all following months have also been changed to
$2000.

Replicating Down Columns

Replicating down a column is similar to the replications you have seen thus far. You simply set the cell
cursor to the first cell whose contents are to be replicated, and press /R. Then press , or enter an
ellipsis (...) followed by the cell coordinates of the end of the source range, followed by (END LINE) . Finally,
select the target range—that is, the cells into which the contents of the source range are to be repeated—
separated by an ellipsis. If an expression in the source range is a formula with a value reference, you’ll
also have to specify whether the formula is to be repeated with no change or relative to other formulas.



94 Section 5: The Replicate Command

There are three versions of columnwise replication. You can replicate a single cell down a column. You
can replicate an entire column into another one. You can also replicate a column across a range of
adjacent columns.

Example. To continue the example we began earlier, let’s add some more entries to our monthly expense

account. Type in the labels and values so your worksheet looks like the one shown here:

VisiCalc Worksheet

C2 (V) +B2

S 1 7 2 9 10
1gae 1888 1&0@ 2000 z2pea 20086 2pa0 2000

Next, we would like to replicate the monthly expense figures in column B (month #1) across for the
remaining 11 months. Remember our discussion of the merits of replicating a number versus a formula
for our monthly income? To give ourselves maximum flexibility, we should also replicate formulas for the
monthly expenses. At C4 we want the formula + B4; at C6 we want the formula + B6; at C7 we want + B7;
and so on. These formulas are so similar to each other and to the income formula + B2 that it's tempting
to look for a shortcut in typing them. Once again, the replicate command comes to our aid. This time, we’ll

replicate a formula down a column instead of across a row.

First, make sure that the cursor is at C2, so the entry contents line reads C2 (V) + B2. Then replicate that
formula from C4 to C8:

Press C2 (ENDLINE) /R (ENDLINE)C4 (1) C8

VisiCalc Status Area

£2 (Y>» +B C>»
Replicate: Target range 8872

c2...c2:C4...C8]

~

—
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Press (ENDLINE

VisiCalc Status Area

C2 (V) +B2

Replicate: elative
C2:C4...C8:§2

o change,

95
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In a relative sense, C2 is to B2 as C4 is to B4, and so on. We want to treat the coordinate C2 as relative to
B2, and the other formulas we’re replicating as relative to the other numbers in column B. So:
Press R

VisiCalc Display

C2 vy +82

c>
8862

8 9 10
1800 tgee 1gB0 2000 2000 2000 2000 2000
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A column of numbers, from 600 to 150, has appeared in column C. Use the (1) key to move the cursor
downward, pausing to look at the formulas we’ve replicated. We have what we wanted: at C4is + B4, at
C6is + B6, and so on. '

In order to replicate a column of expressions across several rows, simply specify the top and bottom cells
of the column as source coordinates, and the top cells of the first and last columns into which the column

is to be repeafed as the target coordinates.

Example. In the expense account worksheet we have been writing on in this section, we will want to

repeat the entire column of formulas across the rows for each month.

W

Repeat this
column of
formulas... ...across all these rows.

To perform the replication, first specify the top and bottom cells of the column as the source range
coordinates:

Press (>)C4(ENDLINE)/R () C8 (ENDLINE)

VisiCalc Status Area

C4 (V) +B4 [
Replicate: Target range 8862

ca...cs:]
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Now specify as the target range the first cells of the left-most and right-most columns into which you
want the column replicated:

Press D4()M4

(\

VisiCalc Status Area

C4 (V3 +BY4 Cv
Replicate: o change,[@elative 2862
Cd4:04. .. .M4:[34

Naturally, the replication should be relative, in order to maintain the relationship of all formulas to their
/\ preceding expressions:

Press R

VisiCalc Display

C5 V) +B C>
Replicate: o change,l@elative 8842
CS:DS., . MS:[ES

Look at the edit line. It reads I=% : [T . . | 15, VisiCalc has finished replicating the formulas B4, C4, D4,
etc., in row 4, and now wants to know how to handle the formula B5 on row 5. Just press R four more times
and watch as the rest of the column is replicated:
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Press RRRR
VisiCalc Display

C4 (V> +B4

1)

@
L)

@
g

[

=

= m

2T 3T £a8 3T can 2T 2T 600
7S 7S 7S TS 7S 7S 7S 7S
168 1@e 198 188 1ea 1aa 188 198
L) 3] ae 39 ga 80 50 T
158 158 158 158 158 154 150 15%

Think about the technique we used to replicate the expense formulas. Starting with the prototype formula
+ B2 at position C2, we created six more prototype formulas by replicating down a column:+ B4 at C4,
+ B6 at C6, etc. Then, we used these formulas as our source range to replicate similar formulas across
rows 4 through 8. Each of the resulting monthly expenses can be changed for all twelve months simply by /-\
typing a new number for the first month. For example, to raise your budget for clothes to $120 for the last

ten months of the year:
Press D6 (END LINE) 120 (END LINE) (5) M6
VisiCalc Display

M6 (U) +L# Cc>

< S © 7 2 S ita 11 12

1 2 3
z 18089 1ga@ 1369 1388 z00a 20088 2nen zaee 2608 2a00 2000
4 608 -1 T £0a 3! €ae (41 4] (-1 588 600
5 7S 7S b 7S 7E TS b= 75 75 7S ik /\
199 1za 128 1za 1zm 1zm 1za 124 12a 12 129
7 an LT 20 24 2@ =] =L aa L 58 EL)
= 150 150 156 158 15m 15a 158 158 158 15m 159

o

You can see that your budget for clothes on row 6 has been changed for the remainder of the year. Note
that the formula in cell D6 now is independent of the formula in any other cell.
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Replicating Across Rows ‘
The replication of a formula or expression across a row, or the replication of a row across a range of rows
can be done using the same methods applied to columns. Let’s use this technique to play “what if”’ with

expenses in our example.

Example. Assuming that expenses are proportional to income, we would like to know what the expenses
would be if income was multiplied by some constant. Multiplying income by 1.05 represents getting a 5%
raise. What would expenses be then? We should be able to find out by multiplying all expenses by the
same factor, 1.05. Let’s set up another table and find out.

First, we set up the labels:

Press Al0 FACTOR (=)1.05 All INCOME (1) /——
RENT PHONE CLOTHES (CONT) CAR (CONT) FOOD (END LINE)

VisiCalc Display

A17 <L> FOO Cv
8699

2 1086 128 128 129 126
BCAR 88 =1 8a 80 -] se 80 ge 80 =1}
BFOOD 150 158 1506 150 15@ 158 158 15@ 150 150

JEEFACTOR 1.a535

{7FOon




100 Section 5: The Replicate Command
Next, we see what income would look like if we had started with a 5% raise in the first month:

Press B11 +B10* B2

VisiCalc Display

+B10%E2

B11 <y
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Now, let’s extend this formula to the remaining months, using the same constant but a relative income
factor:

Press /R(ENDLINE)C11()M11(ENDLINE)NR

VisiCalc Display

B11 (V) +B1@%B2) Cw
2658

BCLOTHES
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We're ready to calculate the expenses now. We will use the same formula, with the same constant but a

relative expense factor:

Press A12 (END LINE) /R (END LINE ) B12 () M12 B13 +B10* B4
/R (ENDLINE) C13 ()M13 (ENDLINE)N R

VisiCalc Display

B13 (V) +Blexe4
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Finally, we will extend this row to the ones below it, so that they will show the new expenses:

Press /R(OM13(ENDLINE)B14 (O)B17(ENDLNE)JNR NR NR NR NR NR NR NR NR
NR NR NR

VisiCale Display

B13 (V) +B1O*B4 Cv

&

BCLOTHES

1608

aa :27] 3a ea t=1] 8 ea s se se
156 158 159 150 15@ 1506 1506 1509 158 150
1.8%5
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What if our initial raise was 10% instead of 5%?

Press B10 (ENDLINE) 1.10 (END LINE)

VisiCalc Display

B1@ (v) 1.

BCLOTHES

1.

1

1280 13220 128@ 13208 1230 2z06@ Zzan 2zeon 2200 2200
E6@ cEl 6B €60 11 656 6@ 560 -3-1 &850
82.% CEZ2.5 22,5 32.5 sz.95 e2.s 22,5 2z. 3 82.5 22.95
118 11@ 132 1322 132 132 122 132 13z 132
88 ag =g 82 23 88 2g 33 a8 28
165 165 165 185 165 165 153 165 165 1€S
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What if we had been docked 5% in the first month?

Press .95

VisiCalc Display

B18 (V> 99

The replicate command is one of the most powerful and useful in the entire set of VisiCalc instructions. As
you practice and become more familiar with it, you will find that it can save you literally hours you would
otherwise spend typing in values and labels.







~

Section 6

Formatting the Worksheet

This section explains how to alter the appearance of cell contents. It explains how to use the /F, local
format, command, to change the format (that is, the way the contents appear) of a single cell, and it tells
you how to use the /G, global, command to alter the format of the entire worksheet at once. This section
also illustrates scientific notation and overflow displays.

Remember, formatting, whether done globally or locally, alters only the appearance of the numbers and
labels on the VisiCalc worksheet. Internally, each cell can hold a label of up to 158 characters, and each
cell always computes with values that are maintained to a precision of 12 significant digits.

Local Formatting

When you first load the VisiCalc program, or when you clear the worksheet with the /CY command, all
cells in VisiCalc default to the general format. In the general format, labels are left-justified (beginning at
the left-hand side of the cell). Numbers are displayed in whatever form will show the most information

about each entry.
You can alter the format of a selected cell by specifying the /F (local format) command.
To change the format of a selected cell:

1. Setthe cell cursor to the desired cell.
2. Typein the command /F. The prompt line shows c- rmat: D G I L R § %.

3. Select the desired local format by typing the letter for that format. The format is executed

immediately, and the appearance of the number or label is changed to the new local format.

Unless you change the local format specifically, or clear VisiCalc back to its initial state by reloading the
program or typing /CY, the local format is maintained in spite of all global format commands. (That is,

local formatting overrides any global formatting.)

Available Formats
Here are the specific formats abbreviated in the prompt o rmat: D G I L R $ X%x:

/FD Resets a cell entry to use the global default format (that is, whatever global format to which the
rest of the worksheet has been set) instead of any local format previously set with the /F

command.

107
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/FG

/FI

/FL

/FR

/F$

/F*

Section 6: Formatting the Worksheet

Local general format. Values are right-justified with as many digits displayed as possible, leaving
a blank left-hand column. Labels are left-justified beginning with the left-hand column. This lets
you select the same format for a cell that was set when the VisiCalc program was loaded,
regardless of the global format over the rest of the worksheet.

Local integer format. Values are right-justified without a decimal point, with a blank left-hand
column. Values are rounded, not truncated. Labels are left-justified.

Local left-justified format. Values are left-justified with a blank left-hand column. Labels are
left-justified.

Local right-justified format. Values and labels are right-justified.

Local dollars and cents format. Values have a blank left-hand column and are rounded to two
decimal plaes.

Local grpahing format. Converts cell values to asterisks. For example, a value of 5 (or —5) returns
five asterisks (¥ ¥ ¥ ¥). Fractional values are rounded, not truncated. Labels are left-justified.

The type of local format appears in the entry contents line.

Example. Let’s examine the number 1.789 in several formats:

Press

/CY 1.789 (END LINE) /R (END LINE)} B1 () F1

VisiCalc Display

A1 (V> 1.789 c<
8981

We now have the same number, 1.789, replicated in six positions in row 1. Now we’ll change the formats of

these numbers, beginning with the contents of B1:
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Press (=)/FI

VisiCale Display

Bl sFI <M 1.789 c>
8981

As you can see, the appearance of the number in cell Bl has been changed to integer format. The number
is rounded, with none of its decimal places visible in the cell. Naturally, it maintains its full value
internally, and you can see this value by examining the entry contents line at the top of the VisiCalc
status area.

In addition to the cell coordinates and the full value in the cell, the entry contents line also contains an
indicator, /FI, of the local format of the cell.

Let’s try some different formats on the other numbers:

Press (=)/FL(=)/FR(=)/F$(=)/F*

VisiCalec Display

F1 -F%x <Y)> 1.789 c>
8981

The number in cell C1 is in left-justified format, the number in D1 is right-justified, and the number in E1

is in dollars and cents format, with two decimal places visible. The number in F1 is shown in the local
graphing format, with asterisks indicating the magnitude of the value.

Local formatting always takes precedence over a global format. The only way to change or clear a local
format is with the /F command, the /C (clear) command, or by reloading the VisiCalc program.
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Replicating a Local Format

Just as you can replicate the label, value, or formula in a cell down columns or across rows, you can also
replicate the format. In fact, whenever you replicate a cell, if a local format has been specified in that cell,
the local format is replicated as well. Each new cell appears in that specific local format.

To replicate only a local format, just specify the format with the /F command, then fill the cell with a
blank by using the /B command. (If the cell is already blank, just use the /F command to select its
format.) Then replicate the cell over the desired range with the /R command. All cells replicated in the
range will contain blanks and will be in the selected format, ready for data.

Global Formatting

The /G, or global, command permits you to change the width of the columns that you see on the
worksheet, to change the format over the entire sheet, to alter the worksheet’s background color and page
size, and to select recalculation options. (Unlike the formatting commands, recalculation can alter the
actual contents of the cells. We discussed recalculation in section 4.)

When you select the global command by pressing /G, the prompt line displays lobal: C 0 R F
F B .Theglobal commands available are:

/GC The prompt line displays i1 mr il thi. Sets the column width to any width from 3 to 77
characters. Requires to execute. If two windows are present, column width may be
individually specified for each window. (Splitting the window is discussed in section 7.) Default
column width is seven characters.

/GF The prompt line displays [dormat: D G I L R $ ¥*.Sets the global default format,
which determines the display format of all cell entries having no local display format set with a /F
command. The commands perform the same function in global mode as in local mode. /GFG,
global default format, sets the global default format to the general format, just like when VisiCale
is first loaded or /CY is executed.

/GP Global page size. Your personal computer can display either 12 or 20 rows of the VisiCalc
worksheet. If /GP is executed while 12 rows are displayed, 20 will then be shown. If you see 20
rows and you press /GP, you will then see 12 rows. This command is executed immediately after
you press the P.

/GB  Global background. This command takes advantage of the inverse video capability of your Series
80 Personal Computer. If the worksheet has a black background when /GB is pressed, it will be
changed to a white background. If you see a white background when /GB is executed, you will

then see a black background. This command is executed immediately after you press the B.
/GO The prompt line displays eeva luate order: -:-w Eo lumn.

/GR Thepromptlinedisplaysecalculate: uto anual.

Refer to section 4 for a discussion of the recalculation commands /GO and /GR.

~
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Changing Column Width

The /GC (global column width) command permits you to change the column width of the VisiCale
worksheet so that the cells are displayed with anywhere from 3 to 77 characters. To select a global column
width, you must type /GC followed by the number of characters you want to display in each cell.

As with all format commands, /GC alters only the appearance of the cells that you examine when you

f-\_ scroll the CRT “window”. It does not change their contents. Although /GC changes the width of all
columns on the worksheet, by splitting the window you can actually have two sets of column widths on
the same worksheet.

Example. A company needs a worksheet that shows costs for labor, overhead and materials for each
quarter of the fiscal year. It needs to obtain the total for manufacturing expenses, then divide by the

number of units produced to arrive at a unit cost. Here are the figures:

Quarter 1 2 3 4
Labor 48399.73 49675.42 51288.66 50305.33
Materials 56466.00 58940.18 60288.00 59378.00
Overhead 2388.91 5679.79 1434.00 5622.61
Units Produced 11000 15689 22380 35600

/\ To begin setting up the worksheet:

Press /CY COSTS(3)/—— (1) QUARTER LABOR MATERIALS OVERHEAD
UNITS PRODUCED (®HTOTAL COST UNIT COST

VisiCale Display

A10 (L) UNIT COST

Notice that many of the labels you're using for titles have been truncated, cut off, because VisiCalc is

currently formatted to display only seven characters of each cell.
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To see the complete titles, we’ll first widen the column width to show 15 characters:

Press /GC

VisiCalc Status Area

A1® <(L> UNIT COST Cv
Column width 8976

VisiCalc is prompting you for the column width. You want to view 15 characters, so:

Press 15

VisiCalc Display

18 (L) UNIT COST Cv
8976

Now you can read all of each title. Notice that the repeating labels, the dashes, in cell A2 were

automatically extended to fill the cell.
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Since most of our numbers will be dollars and cents, we’ll specify a global dollars and cents format:
Press /GF

VisiCalc Status Area

A18 <Ly UMIT COST Cwv
Hormat: D G 1 L R $ % 8976

Press $

VisiCalc Status Area

A18 oLy UNIT COST Cwv
8976

Now let’s type in the numbers and formulas. First, the numbers for the four quarters:

Press A2 (ENDLINE) /R (END LINE) B2 () E2 B3 (END LINE) 1 (END LINE)

VisiCalc Display

113
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You can see that although we’ll probably want most of the values on our worksheet to be in dollars and
cents format, with numbers shown to two decimal places, the values for quarter would be easier to read if
they were in integer format. So let’s specify local integer format for the first number for quarter:

Press /FI

VisiCalc Display

B3 ~FI1 (V) 1

Cwv
955

N

Now we’ll move to cell C3 to generate the formula for the rest of the quarters. We’ll also repeat the local
integer format specification and replicate it along with the formula for quarter

Press (=)1+ B3 (ENDLINE)/FI/R (END LINE) D3 () E3 (ENDLINE)R

VisiCale Display

C3 ~F1 (V) 14B
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If you move the cursor out to column E, you’ll see that both the formula and the format in cell B3 have
been replicated.

Now add the values for labor, materials, and overhead:

Press B4 48399.73 (=) 49675.42 51288.66 (CONT)50305.33

VisiCale Display

E4 (V) 50385.33 c>

49675.42 S12e8.66

MATERIALS

/" Press B5 56466 (=) 58940.18 (CONT) 60288 (CONT) 59378 (ENDLINE) (S) B6
2388.91 (=) 5679.79 (CONT) 1434 (CONT) 5622.61

VisiCalec Display

E6 M) S5522.61

ALED T [y

UNITES PRODUCED

Notice that all these values appear in dollars and cents format (the global format) regardless of how
they’re typed in.
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If we typed in the numbers for units produced now, they would also be displayed in the global dollars and
cents format. Before we type in these values, we’ll replicate a local integer format from cell B7 through cell
E7.

Press B7 /FI1/R CTOE7 11000 (=) 15689 22380
35600

VisiCalc Display

E7 sF1 (V) 35608

c>
8922

48399.73 49675, S1i2 . 56385.33
J646¢€ .00 589408.18 60282.00 5937v8.00
2388.91 5679.79 14
UNITS PRODUCED 116986 15682

Now we’ll figure the total cost and unit cost for each quarter. The total cost will be the sum of the values in

rows 4,5, and 6, and unit cost will be the total cost divided by the number of units produced.

To figure total cost:
Press B9 + SUM(B4,B6) (END LINE) /R (END LINE) C9 (O E9 RR

VisiCalc Display

BO (V) +SUM (B4, BE c>
89686

512 . S83BS.323

58940.18 68268 .00 S59378.80

. S5€679.79 1434.80 5622.61

UNITS PRODUCED 1535892 22386 356080
TOTAL COST 114295.39 113810.66 115385.94

UNIT COST
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Add to compute unit cost:

Press + B9 / B7 (END LINE) /R (END LINE) C10 () E10 RR

VisiCalc Display

B1O (V) +BI-B7 Cv
8890
g E C

1 z

458399,73 49575 ,42 51238.66 56305.33

EIMATERIALS 56466 .00 5894p,13 682385 ,00 59378.090
HOVERHERAD 2388, 91 5679.73 1434 .00 5622,61
NITS PRODUCED 11890 15633 22350 35600
GTRL COST 197254 .64 114295 .39 112010.66 115385.94
JUNIT COST v.23 5.85 3.24

Now we have the manufacturing costs and unit price for all four quarters. If we move the cursor across to
the fourth quarter, examining the unit cost as we go, we can see that the cost has fallen substantially,

indicating that the manufacturing operation is becoming more efficient.

We have just one more change to make. Let’s examine our unit cost, in row 10, to as many decimal places
as possible. We could use the key at this point, but since we want to see all unit costs, we’ll specify

the general format:

Press (>)B10(ENDLINE)/FG /R (ENDLINE) C10 (JE10 (ENDLINE)RR

VisiCalec Display

El@ FG (V) +EB9-B7)

LW 0 P Py

...
wan O R¥ DA

AR TN
(SRRSO

aop
]
@
-
o
-
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Now we have a useful display of our worksheet. As you can see, the format commands give you maximum
flexibility in the way you view your VisiCalc worksheet.

Changing Page Size

The /GP (global page size) command is a feature of VisiCalc which provides you with control over the
number of worksheet rows which are displayed on the CRT screen. Like the PAGESIZE command of HP
BASIC, /GP allows you to switch the display between 16 and 24 lines. This command prov1des flexibility
in using the 80-column screen.

The status area and the top coordinate axis occupy 4 lines, so either 12 or 20 rows of the worksheet can be
displayed.

When the VisiCalc program is loaded or the worksheet cleared with the /CY command, the page size is 16,
8o 12 rows are displayed. Every time /GP is executed the page size switches between 16 and 24 lines.

Let’s switch the page size; notice the number of rows displayed:

Press /GP

VisiCale Display

Bl (FG (V) +B9/B

S6466.00
2388.91 S&79.79
11066 15689

107°54 64

~
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Changing the Background

The /GB (global background) command is a feature of VisiCalc which lets you use the inverse video
capability of the computer. /GB changes the computer display’s background color (black or white) to the
opposite color. The /GB command changes only the background color; VisiCalc still operates in exactly
the same way. The worksheet has a black background when the VisiCalc program is loaded, or when /CY

is executed.

Press /GB

VisiCalc Display

/\ Local Format Graphing

The asterisk format command, /F*, causes the display of the number of asterisks equal to the rounded
integer portion of the value in the selected cell. If the value is negative, its absolute value is used. This can

be used to create bar graphs of functions and values in VisiCalc.

As with all /F commands, /F* is a local format. To change the format of more than one cell at a time, you

can use the /R (replicate) command, or the /GF* command.
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Example. To replicate the graphing format, type the following:

Press /CY/F*/R(ENDLINE)A2 (D) A7 (ENDLINE)

VisiCalc Status Area
Al “Fx% C>
8999
The first seven cells in column A will now display their contents in the asterisk format:
Press 1 (D 2 (CONT)4 (CONT)6 (CONT)8 (CONT)9 (CONT) 20 (END LINE)
VisiCalc Display
A? 7/F%x vy 2 Cv
8992

b
o Xk

B okEXx
X¥kkE%
=l KEkXkX
8 kEkxkk

As you can see, if the integer portion of the value is too large, the asterisk format displays the maximum \
number of asterisks possible. Naturally, you can change the width of the cells to see a larger /F* display.

Example. Let’s create a bar graph of the sine function SIN. We’ll use a column width that will let us

display each column up to 19 characters wide.

First we’ll set the “start” and the “step” values for our graph. We’ll start with the number 0, and increase

the number by .3 each step:
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Press /CY STEP (=).3 (ENDUNE)(>) A2 (ENDLINE)/—— (ENDLINE) /R (END LINE) B2 () C2

VisiCale Display

Now we’ll set up the sheet to use the step value to calculate 18 argument values for the sine function:

Press (5)A3(ENDLINE)O(3)+ B1+ (1)(ENDLINE) /R (ENDLINE) A5 () A20 (ENDUNE)NR

~

VisiCalc Display

A4 (V) +B1+AJ c~

8911

= o= 0 m e il
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Next, we’ll use column B to calculate the corresponding results for the sine of each of the numbers in
column A:

Press B3 + SIN(A3) + 1 (END LINE) /R (END LINE) B4 () B20 R

VisiCalc Display

B3 (V) +SINH C(A3x+1

LI DR e R O Y )

LR I RS
R I L e ]

Now we will set the graphing column, column C, to the proper format by replication:
Press (>)C3(ENDLINE)/F* /R (ENDLINE) C4 () C20

VisiCalc Status Area

C3 /Fx% c~

2840

All that is left to do is to scale the function values and represent them in asterisk format. We “scale” them
by making sure the maximum value of the function reaches just out to the edge of our graph (19 places).
Notice that we have written our equation as + SIN(x) + 1; this will lift the true graph up one unit,

eliminating complications from negative function values. In order to “scale” our function values, we need
to find the maximum:
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C1 + MAXR(B3,B20)

VisiCalc Display

ct

(VU +MAXKR (B3,BZ2B

Now we graph!

Press

C3 18 / C1* ABS(B3) (ENDLINE) /R (END LINE) C4 (1) C20 NR/GC19
(ENDLINE)/GP

VisiCalc Display

cA
arze

C3

AF¥ cVy 183-C1¥HES

o B3

)

44k
RERRERERE
(22222222252 21
FEERERERERRERE KR
22 2SS SRS LSS
EES 2SS ESSEFEETE S
22222 RS SRS E S
(252225 EEESR LSS
KEFkkx ki rbtx
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kEEEFE
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The /GC (global column width) command changes the width of each column on the worksheet to the
specified number of displayed characters. We need to increase the number of characters displayed to get
better detail on our graph.

The /GP (global page size) command changes the number of rows displayed on the worksheet between 12
and 20. We need to increase the number of displayed rows to see more of the graph. /‘\

The formula 18/ C1* ABS(B3) is our scaling function. Its general form is: (column width -1)/
(maximum function value) * ABS(value).

We can easily adjust the graph. This is allowable, since most of the worksheet is calculated from formulas
automatically. We could change the width of the graph, the step size (resolution), or the starting point:

Press B1 (END LINE) .25 (END LINE) (>) A3 (END LINE) 2.4 (END LINE)

VisiCalc Display

A3 (U 2. 4 cn
8717

[N u]
1. 675468315855

[N

NIRRT R,
D e O s O
TR O N O IO I A N |

o Ti 0N Ja e I

D D -

) L0 G0~ T U1 s G D e D DD

If the sine graph doesn’t look familiar, tilt your head sideways and imagine the X-axis on a column and

the Y-axis on a row.
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Overflow Display

For all formats, as column width is decreased, the display of values goes first to scientific notation and

then to an “overflow” display, using the “greater than” ( ) symbol. Here are some examples of automatic

overflow:
Column / iue /FG /FI /F$ /F*
/\ Width
7 106496 1EEdSe kX
6 106496 1 .1ES 2 £
5 106496 1E& kS Fo
4 106496 1ET IZ=' ko
3 106496 & I::- ko
7 12.36 12,38 12 T
6 12.36 12,36 1z *
5 12.36 12.4 1z dk
4 12.36 1z 12 T
3 12.36 1z 12 i

Even though a cell may overflow in the display, the actual cell contents remain unaltered within

VisiCalc. To see the actual cell contents again, just change the column width or format.

~
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Section 7

Adjusting the Viewing Window

The computer’s CRT screen is the viewing window through which you see part of the VisiCalc worksheet.
This section illustrates how to set titles, vertically or horizontally, how to “split” the window to look at
two separate parts of the worksheet at the same time, and how to scroll the two windows separately or
together.

Fixing Titles

The titles command, /T, allows you to “fix”” window title areas in VisiCalc. Once fixed in place, the title
areas cannot be moved or altered by the cell cursor, so you can set up a titled worksheet “form” that
remains immune to the other labels or values that are entered. As the screen is “scrolled” across the
worksheet, the fixed titles remain visible.

To use the title command, first set the cell cursor to the bottom- or right-most area you want “fixed”, then
press /T. When you press /T, the prompt line displays i tles: or* izontal ’Her tical
o th o ne . Here are the title commands:

/TH  Horizontal. Fixes a horizontal title area consisting of one or more rows, including the row in which
the cell cursor rests and all rows currently on the worksheet above the cell cursor.

/TV  Vertical. Fixes a vertical title area consisting of one or more columns, including the column in

which the cell cursor rests and all columns currently on the worksheet to the left of the cell cursor.

/TB  Both. Fixes both horizontal and vertical title areas at the same time, including the row and column
where the cell cursor currently rests, all rows on the worksheet above the cell cursor, and all
columns on the worksheet to the left of the cell cursor.

/TN None. Resets the worksheet to have no fixed title areas. This command operates regardless of the

cell cursor location.

Example. You have $1072 to invest in an annuity that is projected to grow at an annual rate of 15%,
compounded monthly. Let’s arrange the VisiCalc worksheet to give you a monthly schedule of the

beginning amount in the annuity, the interest paid for the month, and the total after interest is paid.

127
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First we’ll set up the titles:

Press /CYMONTH (1) AMOUNT INTRST TOTAL

VisiCalc Display /_\
A4 <Ly TOTAL Cv
Now we’ll add the formulas to give our monthly figures: /\

Press (5)B1(ENDLNE)1 (7)1072 (CONT).15/ 12 * B2 (CONT) + B2 + B3 (ENDLINE)

VisiCalc Display

B4 (V) +Bz+BJ Cw
g9e1

Now we’ll use the replicate command to repeat our formulas out to column M (month #12). First, for the

months we simply repeat the number for the first month, adding 1 to it each time:
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Press C1(ENDLINE)1 + B1 (END LINE) /R (ENDLINE) D1 () M1 (ENDLINE)R

VisiCalc Display

€1 (v) 1+B1 Cv
8917

MONTH 1
AMOUNT iavez
INTRST 13.4
TOTAL 1685.4

The beginning amount for a month is simply the total for the previous month:

a

Press (1)+ B4 (ENDLINE)/R (END LINE) D2 () M2

VisiCalc Status Area

c2 (V> +B4 Cv
Replicate: 0 change.f@elative 8914
ce:D2...M2:[44

™

Press R

All of the zero entries will disappear when we get some numbers for their formulas to use. The formulas

for interest and total in rows 3 and 4 are simply replicated across the columns:
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Press B3 (ENDLINE) /R (END LINE) C3 (L)) M3

VisiCalce Display

B3 (V) .15-/12%B2 Cw
Replicate: o change,ffelative 8894

B3:C3...M3:.15/12¥52

1 2

1672 1885.4
174
1985.4

Press R(3)/R (ENDLINE)C4 ()M4 (ENDLINE)

VisiCalc Display

B4 (V) +BZ2+EJ
Replicate: o change,elative

2+B3

1 2
lev2 1885.4
13.4 12,563
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Press RR

At this point the window on your worksheet should look like the display shown here:

VisiCalc Display

B4 (V> +B2+B Cwv
8774

2 3 4 5 & 7 3 9 10
1872 1885.4 1639%.8 1112.7 1126.6 1148.7 1155.8 1169.4 1184.9 1198.8

12.4 13.568 13.737 13.909 14,083 14.259 14.437 14.617 14.88@ 14.98S
112€.6 1149.7 1155.8 1169.4 1184.8 1198.8 1213.8

JREEREY 1699 .8 1112.7

As you know, in order to see the beginning amount, interest, and total for each month, you can scroll the
window out to column M, the 12th month. If you do, though, the titles will be scrolled to the left off the

CRT screen as the window moves to the right.

The titles command lets you fix those titles in place, so that even as you scroll the window to the far right

of the worksheet, the title for each row remains visible.

To fix the column of vertical titles, just set the cell cursor to the column you want fixed, then use the titles

command, /T:

Press /T

VisiCalc Status Area

Al (L> MONTH| c>
itles: orizontal ertical [@oth fone 8774
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Press V

VisiCalc Status Area

R1 (L> MONT c>
grv2

You’ve fixed the column of vertical titles in the window. Now, if you scroll the window out to the 12th
month, the titles remain at the left of the display, labeling your cell contents:

Pressand Hold (=) /\

VisiCalc Display

M1 (VY 1401 c>
srra

4 5 €
18%93.8 1112.7 1126.6 1146.7 1155.9 1169.4 1184.8 1198.8 1213.8 1229.0
13.737 13.999 14.883 14.252 14.437 14,617 14,800 14,985 15,172 15.362
1112.7 1126.6 1148.7 1155.98 1169.4 1184.9 119%.5 1213.2 1229.0 1244.3

To keep you from mistakenly changing a fixed title, you cannot use the cursor movement keys, (1), (3),

(=), (=), to move the cell cursor into a fixed title area. (You can use (), however.) To try it, scroll back to
the left side of the worksheet:
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Pressand Hold (<)

VisiCalc Display

MONTH 4 S 3 7 8 ] 16
AMOUNT 1972 1085.4 1899.8 1112.7 1126.6 1148.7 1155.8 1169.4 1184.08 1198.8
INTRST 13.4 13.568 13.737 13.909 14,0883 14,259 14.437 14.617 14,808 14,985
TOTAL 1685.4 1899.8 1112.7 1126.6 1149.7 1155.8 1169.4 11£4.8 1198,8 1213.8

The cursor beeped as it “bumped” against the fixed title area just as if it were the edge of the worksheet.

To move into and edit a fixed title area, you can first use the /TN command to “unfix” all title areas, or

you can use followed by the cell coordinates of the desired title or to “home” the cursor (“home” is
f\ cell Al). For example, to change T THL to TOT AMT:

Press A4 TOT AMT

VisiCalc Display

A4 CL> TOT RMT C<
8772

2 9 18

lg72 1@85.4 1899.0 1112.7 1126.6 11486.7 1155.6 1169.4 1184.8 1198.8
13.4 13.568 12.737 132.989 14.683 14,259 14,437 14.617 14.2060 14.985
1885.4 1032.9 1112.7 1126.6 1148.7 1155.98 1169.4 1184.8 1198.8 1213.8

The title area remains fixed.

Just as you fixed a vertical title area with /TV, you can also fix a horizontal area with /TH, or both
horizontal and vertical areas with /TB.
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Splitting the Window

Another option you have in the way the VisiCalc “window” looks at the worksheet is splitting the window
to look at two parts of the worksheet at once. You can choose to scroll the two areas of the split window
together or separately.

The window command, /W, allows you to split the window in VisiCalc. When you press /W, the prompt
linedisplaysi ndow ! or~ izontal Her‘ tical Egnchr‘on ized

H nsynchraonized topromptyou for further commands. Here are the window commands:

/WH  Horizontal. Splits the screen horizontally into two windows between the cell cursor position and
the next higher row. Places the cell cursor in the upper window.

/WV  Vertical. Splits the screen vertically into two windows between the cell cursor position and the

next left-hand column. Places the cell cursor in the left window.
/W1  Returns the screen to one window.

/WS  Synchronize. Allows scrolling to be synchronous for both windows. When synchronous scrolling
is specified, the window without the cell cursor will scroll to achieve proper row or column
indexing. A vertically split screen allows vertical synchronous scrolling, and a horizontally split

screen allows horizontal synchronous scrolling.

/WU Returns scrolling to the unsynchronized condition, so that only the window containing the cell

cursor will be scrolled. Scrolling is unsynchronized when VisiCalc is first loaded or cleared with
/CY.

When you split the window, the second window is highlighted like the first, with the one-line upper border
with column designators (A, B, C ...) for a horizontally split window, or with the three-character left-hand

border with row designators (1, 2, 3 ...) for a window that is split vertically.

When you split windows and return to one window, the width of the columns in the single window will be
the same number of characters that were present in the last window to which the cell cursor was set. The
actual contents of the cells are unchanged and you can specify any display width by using the /GC
(global column width) command. Section 6 of this manual describes the use of the /GC command.

Among other uses, the split screen permits you to make changes at one part of the worksheet and examine
the effects at another part.

Example. Add to the previous example another set of columns that show some grand totals: the total
interest you would receive from the annuity in a 12-month period, and the actual percentage return on

your investment. Then split the screen and watch how the totals change as you alter the original amount.
To add columns for grand totals:

Press N1 GRTOT (1) (1) TOT I (=) + SUM(B3,M3) (END LINE) (<) () RETURN (=)
+03/B2*100

~
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VisiCalc Display

04 (V) +03-/B2%160 c>
e8r3rv

12GR TGT

1126 .6 1141.7 . 1162 .4 1z2z%.8
14.8832 14,25 . 14.617 14.860a . 15,362707 1
TOT AMT 1148.7 1155.4 3N 1124. 6 1135.8 1: N 229, 1244, 3RETURH

To split the window, set the cell cursor to the first cell you want to be in the new window, then press /W.
You then press V for a vertically split screen. (Before you split the window in this example, you should
first “unfix” the titles. Otherwise, the fixed titles will also appear on the right-hand screen.)

Press /TN)&E®)/W

VisiCalc Status Area

N4 (L> RETURH
Hindow: Horizontal ertical ynchronized nsynchronized

Press V

VisiCalc Display

M4 (V) +M2+M C<
8737

5 € 7 e a 1@ 11 12
1126.6 1148.7 1155.06 1169.4 1184.6 11325.5 1213.8 1229.40
14.883 14,259 14,437 14,617 14.80@ 14,985 15.172 15,362 TOT I 1v2.3
1149.7 1155.06 1169.4 11284.,@8 1198.8 1213.8 1223 .0
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At this point, the VisiCalc window has split in two. You can see that the new window on the right

contains row designators (1, 2, 3 ...) followed by your new set of labels and formulas.

Each screen window can be scrolled independently to view any portion of the worksheet. At present, the
cell cursor is in the left-hand window at cell M4. Now use (=) to scroll the cell cursor back to column A and

look at your first set of labels and initial investment:
Pressand Hold (=)

VisiCalc Display

A4 (L> TOT AMT c<
8737

1872 1885.4 1099.08 1112.7 1126.6 1148.7 1155, 9
13.4 13,568 13.737 12.9692 14,083 14.259 14,437 TO0T I 172.3
RAERANIIM 1225 .4 1899.8 1112.7 1126.6 1146.7 1155.6 1169 . 4QEEIRETURN 16,88

Now suppose you wanted to see how much profit you could make if you invested $5000 instead of $1072.
Change the value at cell B2 to 5000 in the left-hand window and watch the effect of the change on your
total interest, TOT I, in the right-hand window:

Press B2 (END LINE) 5000 (END LINE)

VisiCalc Display

B2 (V) Seey 4
8765

EAMOUNT EEgss S062.5 5125.8 5183.,9 5254.7 5328.4 5386.9
BINTRST €2.5 63.221 64.672 64.8732 £5.684 65,505 67,334
BTOT AMT S5862.5 5125.8 S189.9 5254.7 5320.4 5386.2 5454.3

Moving the Cell Cursor Between Windows
As you have seen, when the window is split in two, the cell cursor moves only within its present window;
no matter how you move the cell cursor, whether with the cursor movement keys or (3), only the current

window is affected.
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The semicolon is the only key that moves the cell cursor between windows. When you press () the cell
cursor jumps to the other window. When you press ({) again, the cell cursor returns to its original position
in the first window.

Try it now. Move the cell cursor to the last position it occupied in the right-hand window, and scroll that

window, if you like:

Press (=)

VisiCalc Display

DL S |

SN NN
ry

W@ oan

PR

LTI QU (o RN

o -

Now return the cell cursor to the left-hand window:
Press (3)

VisiCalc Display

Bz (V> S00¢ c>
2765

MONTH
BMAMOUNT 1L . 5125.8 S1892.3 5254.7 5326.4 S3286, 9

£4.872 £4.873 65,684 66.585 E7 . 336
S189.9 5254.7 S52268.4 S5386.3 5454, 3

Notice that the cursor returned to the position in the left-hand window to which it was set just before

exiting.
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Scrolling the Windows

So far you have seen examples of unsynchronized scrolling of the two display windows; as you move the
cell cursor, vertically or horizontally, only the window in which the cell cursor is located is scrolled.
However, you can also specify synchronized scrolling of windows by using the /WS (window

synchronize) command.

A pair of vertical windows can be synchronized vertically, while horizontal windows are synchronized /\
horizontally. If the two windows are not already synchronized before the /WS command is executed, /WS -

synchronizes them, “locking” them together.

Let’s first examine unsynchronized and then synchronized scrolling of our vertical windows. First, scroll

the left-hand window down to row 20:
Pressand Hold (1)

VisiCalc Display

B28 Cv
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Notice that the right-hand window was not scrolled, even though the left-hand window is now set to row

20. Now let’s “lock” the two windows together for vertical scrolling:
Press /WS

VisiCalc Display

=53] Cw
87veS
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When you execute the /WS command, the right-hand window is automatically moved until it is
synchronized with the window containing the cell cursor. Now scroll both windows together back to the
top of the worksheet:

PressandHold (1)

VisiCalc Display

B1 (V> 1

HAMOUNT 00 Se862.5 5125.8 S5189.2 S5254.7 5320.4 S386,9
RINTRST 62.5 63.281 64.872 64.873 £€5.684 66.505 67 .3Z3cHMKITOT I 803.8
5183.9 S5254.7 5320.4 5386.9 5454 . JEEEIRETURN 16,02

Observe that the two windows were scrolled together. Synchronous scrolling lets you scroll both windows
together to examine two parts of the worksheet at the same time.




Section 8

The VisiCalc Worksheet and Computer Memory
&

. The VisiCalc program itself occupies a portion of the computer’s available memory space. In addition, as
you add labels and values to the VisiCalc “electronic worksheet,” more memory is used.

The Cell Indicator

On the right side of the second line, the prompt line of the status area, is the cell indicator. This shows
how many unused worksheet cells are available at any time for further entries. This number will vary
depending on how much of the worksheet has been used, the memory requirement of each cell, the number
of ROMs that are plugged into the computer, etc.

Worksheet Size

When VisiCalc is loaded into memory, the computer’s CRT screen may be thought of as a window that
looks on only a small portion of the worksheet.

ABCDEFGHIJKLMN BH Bl BJ BK

CRT ““window’’

252
253

254

Just how large is this worksheet? The columns are lettered A through Z, AA through AZ, and BA through
BK, for a total of 63 columns. There are 254 rows, so that makes a total of 254 X 63 or 16,002 possible cells.

Memory bytes are used by cells at the rate of eight bytes per cell position. So if you create a large
worksheet, but most of the sheet is blank, the blank cells will each use eight bytes of memory. Naturally,

141
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as you write labels or values into a cell, more memory is used for each additional character. Also, VisiCale
consumes additional memory for overhead, depending primarily on the number of rows and columns in
use.

Even though VisiCalc lets you scroll down to cell BK254, the sheet is not really this large, because of
memory limitations. In fact, the worksheet is dynamically reconfigured; it grows to be the size and shape
you need as you use it. You actually start with a 1 by 1 sheet, starting and ending at cell A1. Although you
can move the cursor to any cell out to BK254, no memory is actually allocated for the sheet until you write
something on it. Then the sheet grows into a rectangle just large enough to include the highest-numbered
rows and columns (that is, the bottom and furthest-right cells) in which something is written. As you
move further down and to the right, writing labels, numbers and formulas, this process continues until
the available memory is exhausted.

If you begin with a blank worksheet, then write a number or letter at cell BK1, the sheet grows to a size of
1 row by 63 columns. If you then move the cell cursor to any cell in row 254 and try to write there, the entry
will not be accepted because you are attempting to extend the worksheet to a rectangle of 254 rows by 63
columns, and there is not enough memory available in your personal computer (unless memory modules
are installed).

It is possible to add up to four memory modules of size 32K, 64K, or 128K to the computer. The maximum
available plug-in memory could be up to 4 X 128K = 512K = 524,288 bytes. This is enough to handle even
the largest worksheet. But a situation where this much memory is needed is the exception, rather than the
rule.

The cell indicator will show the decrease in available memory as you write information on the sheet, or as
you use comman&s which write on the worksheet. If you exhaust all of the available memory, VisiCalc
will beep at you and refuse to write anything more on the sheet, as it will if you try to write at cell BK254
with insufficient memory.

In practice, you don’t need to worry about memory. VisiCalc manages memory efficiently and
automatically. Because memory is dynamically allocated and the sheet is reconfigured to suit your needs,
you can, for all practical purposes, work on a sheet that is much larger than you could actually fit into the
computer’s memory. Aside from noticing from time to time how much space is still available for you to fill

additional cells, you need not concern yourself with problems of memory management.

Shrinking the Worksheet

One thing VisiCalc does not do automatically, however, is “shrink’ the worksheet. Suppose that you have
written on various portions of the sheet, causing it to grow to a size of 50 by 50 cells. Later, having
finished with this information, you might have erased or blanked out the cells near the right and bottom
edges of the 50 by 50 sheet. The sheet will remain configured as 50 by 50, although each empty cell will
require only two bytes. If you begin using additional memory by writing lengthy labels and formulas in

other cell positions, you may want to shrink the sheet to the smallest possible configuration for the
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information still written on it. To do this, you must save the sheet on disc with the /SS command, clear
the sheet with /CY, and reload the saved sheet with the /SL command (/SS and /SL are discussed in
section 2). As the file is loaded, VisiCalc will enter onto the sheet only those labels, numbers and formulas
actually saved, and in the process the new sheet will grow from a 1 by 1 configuration to just the size you
need for the information remaining. This will make more memory space available for additional labels
and formulas.
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Section 9

Printed Output

This section outlines the procedures for obtaining printed output of the VisiCalc worksheet and data from

an optional peripheral device such as the HP 82905B Printer.

Using the Print Command

The /P (print) command allows you to print an entire VisiCalc worksheet, or specific portions of a

worksheet. A special print command permits you to store the worksheet data on a disc as multiple strings

of text, exactly as it appears on a printer. This data file may then be accessed by a BASIC graphics

program or by a program designed to read the file and convert the strings of text to individual data items.

Details of this are discussed at the end of section 2 and in section 10.

To print all or a portion of the VisiCalc worksheet:

1. Set the cell cursor to the upper left cell of the area of the worksheet to be printed.

2. Type/P.Thepromptlinedisplaysrinter:ﬂur‘rent ew flata File.

3. Answer the prompt by typing C, N, or D.

Note: For the /PC and /PN commands an external printer must be attached to the computer. The CRT

cannot be declared as the printer for these commands.

/PC

/PN

Current. The prompt line displays F it lower riakht oell. Directs the program to
print output on the currently specified printer. Your response is to type the coordinates of the lower

right cell you want on the printout.
New. The prompt line displays Frirter =elect oCoode, Allows a new printer select code

to be entered. (The printer select code may also be entered before you load the VisiCalc program by
using the PRINTER IS command from the keyboard.) To use the current select code press

(ENDLINE).

An example of a printer select code is 701 (a typical external printer). After the printer select code is
entered, the prompt line displays "o 1 umr wi o t b, Your response is to type the number of print

columns you want, followed by .

The number of print columns needed is the product of your column width and the number of
columns to be printed. If this number is greater than the column width on your printer (the
HP 82905B has a maximum line length of 80 characters), the lines (worksheet rows) will “wrap-

around.” That is, all characters which exceed the maximum line length of your printer will be
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printed on the next line. So you may want to print your worksheet in sections of 80 characters or

less and then tape the sections together to obtain the proper worksheet structure.

Example. There is an /SS file on your VisiCalc PLUS disc called XYZ. This file has a column
width greater than 80 characters, so if it were loaded onto the worksheet (loading is explained in

section 2) and some of the rows printed with /PN (out to column M), the result would be:

COSTS AND EXPENSES: .

COST OF GOODS SsOLD 123 130 176 225 260 275 08 414
528 605
RESEARCH % DEVELOF 19 246 34 o35 41 S0 b2 72
3
MARKETING & SALES 42 49 b4 80 7 G 110 13%6
172 198
GENERAL. & ADMIN . 33 39 49 1) 71 &7 89 102
129 163

/PD Data file. The prompt linedisplays F it : Lower riahit oell. Allowsall or a portion

of the worksheet to be stored on the current mass storage unit as a multiple string data file, exactly
as it would be printed on a printer. Allows you to extract and store worksheet data for later
retrieval and processing by a BASIC graphics program or a simple BASIC program that can read
the data file as multiple strings. Data will be stored beginning with the location of the cell cursor at
the time /P was selected.

Your response is to enter the coordinates of the lower right cell of the data to be stored.

The prompt line then displays Frivt: File mname,

- ‘Enter the file name or use to print the file name directory. See sections 2 and 10 of this

maénual for details of the /PD command.

Uniike a storage command, /PD is a print command, and stores only what would be visible in a
cell when the CRT “window” displayed it. Thus, even though an internal label might be

~

RETAILING CENSUS, if the cell width were set to seven characters, only the label RETAILI \

would be stored by /PD.

The file created by the /PD command is for use with an external plotter or printer. Attempting to reload
. a /PD file by using the /SL command will produce unpredictable results.

CAUTION
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When you use the /P command, the VisiCalc status area and the specifiers for columns and rows that you
see in the CRT display window are not printed. So if you want your printed output to be labeled and titled,
you must set up a system of labels and titles on the worksheet.

Pressing the key halts printing and returns VisiCalc to top-level mode.

Example. Let’s use the print commands to copy part of a worksheet to a peripheral printer. First, make
sure your printer is properly connected to the computer. We will use the worksheet of the mythical XYZ
corporation which is available on your VisiCalc PLUS disc:

Press /CY/SLXYZ

VisiCalc Worksheet

Al C>

8812

XY¥YZ CORPORRTIONM

TEN-YEAR. ERRNINGS FORECAST
tMillions excl. =share amts)
fllYears ending June 3@

19281 1982 1983 1934 1385 198¢ 1987 1988

JqSNET SALES . . . ., . 236 288 374 468 oia Setl 624 243

JEECOSTS AND EXPENSES:

The /SL (load) command loads the worksheet from the disc. This command is explained in detail in
section 2, There will be a momentary delay while the worksheet is being loaded.

Now we set the cell cursor to the top left-hand cell of the rectangular area we want printed. We will choose
a small section in the lower left-hand corner:
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Press A28 /PN

VisiCalc Status Area

A28 (L> COMMOH c>
Printer select code 8|12

VisiCalc now needs to know the Frirmter =&le&ct ooods, Enter the code for your printer and
press (END LINE). Your computer now asks for the ix L umt il For an HP 82905B the column
width is 80, so:

Press 80

VisiCale Status Area

A28 <L> COMMON c>
Print: Lower right cell 8012

Now Press G35
VisiCalc Printed Output

COMMON SHARES, YR END H2 &

o
ﬁ\

&0

FER SHARE:
NET EARNINGS . . . O.16 0.40 0.43 O.57

CASH DIVIDENDS . . 0.02 0. 08 0,05 0.05 )
TOTAL DIVIDENDS . . . 1 = 3
RETAINED EARNINGS . . ? 22 25 b

Since we have just designated the peripheral device where printed output is to be sent, the next time we
want a printout we can use the /PC (print to current device) command.
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Using a Peripheral Printer

With VisiCalc and the Series 80 Personal Computer, you can use any peripheral printer that is compatible
with the HP-IB (Hewlett-Packard-Interface Bus), HP 82939A Serial Interface module, or HP 82940A GPIO
Interface module. You can specify the worksheet column width using the /GC command. And you can

also specify printed column width using the /P command.

It is possible to increase the number of characters printed per line on many HP printers. The HP 82905B
printer can print up to 132 characters per line. This is accomplished by sending an escape sequence to the
printer as the first characters to be printed. The escape sequence does not cause anything to be printed,
but it changes the number and/or size of letters to be printed per line. In order to send the escape sequence
to the printer you could place it in the first worksheet cell to be printed, and then use the /PN or /PC
command. The escape sequence should look like a label to VisiCalc, so precede it with a quote.

For example, to print 132 characters per line on an HP 82905B Printer, place the cell cursor to the cell just
ahead of your first worksheet cell which contains actual data, and press () (D &k2S. (Don’t
forget to execute a /PN or /PC command in order to define a column width of 132.) If you want to switch
back to 80 characters per line, you could go to your leading cell and press () (D &k0S, and
then “print” this escape sequence with /PN or /PC. Other escape sequences are available for various

types of printing styles. Refer to the owner’s manual for your printer for its set of escape sequences. Note

that (D serves for the escape character in VisiCalc.

Before attempting to print to a peripheral printer, make sure that the printer is properly connected to the

computer and is on line. Consult the printer manual for user instructions.

7@
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Section 10

VisiCalc PLUS: Graphing With VisiCalc

This section explains how to use the /PD command to store a file on a disc. It also explains how to use the

file stored by /PD and one of the four BASIC graphics programs to create graphs which represent the

VisiCalc data.

In addition to the programs on the VisiCale PLUS disc, you will need the following items to create graphs

from VisiCalc data:

e HP-86/87 Personal Computer with disc drive attached.
o Atleast one 32K, 64K, or 128K memory module for the HP-86/87.

e A plotter, such as the HP 7225, HP 7470, or HP 9872 and its interface cable and a Plotter ROM, if you
plan to do peripheral plotting. You can display your graphics output on the CRT screen if you don’t

have a plotter.

The Graphics Programs

Four graphics programs are on the VisiCale PLUS disc in addition to the VisiCalc program. These
programs are VZLINE, VZCURV, VZPIE, and VZBAR, and they generate the following types of plots:

Line Charts: VZLINE produces line charts which may be linear, logarithmic, or semi-logarithmic. You

can plot as many as six lines per chart, and each line can be plotted from up to 150 data points.

XYZ Corporction

Ten~Year Earnings Forecast

(M31lione of Dollare)

18

e - —

e TR T

—— - - e — L DTEE Y

st
s STUUC C Ly, guss
ek
I o 1 1 1 1 i 1 1 1

1981 1062 1983 1984 1885 1086 1097 1988 1989 1998

Years ending June 38
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Curve Fitting: VZCURV plots up to 250 data points and permits you to fit up to four standard curves to
the points. The standard curves are linear, logarithmic, exponential, and power.

XYZ Corporation

Ten-Year Sales Forecast

R.l;‘:on m:: R-gmi:-l R.;z':;nn

Qii1lione of Dollare) /-\

. 1 Il

L L L
'l“ 1981 1982 1983 1984 1985 1966 1987 1988 1989 1998
Years ending June 38

/\

Pie Charts: VZPIE plots one or two pies on a single chart. Each pie consists of from two to 25 slices, and
you can specify any slice as either normal or exploded from the rest of the pie. Pie charts also have six
shading (hatching) options.

XYZ Corporation
Costs & Expenses, 1962 Forecast

Marwfaoturing 54. 1%

v"""
‘0 0.0 D

General & Admin 14.5%

Mrktng & Sales 2. 41
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Bar Charts: VZBAR plots normal, stacked or clustered bars, according to your needs. Up to 25 normal
bars, stacks or clusters can be drawn on a single plot. Each stack or cluster may contain up to six bars.

Like pie charts, bar charts have six shading (hatching) options.

XYZ Corporation

Costs & Expenses Forecast

/\ Mitllione of Dollared

708

VI

('\ Years ending June 38

All plots can use up to eight pen colors, and all programs permit you to write chart titles in upper- and
lower-case, upright and slanted characters. Titles are automatically centered by each PLUS program.

Preparing VisiCalc Data for Graphing
To plot data, each of the four graphics programs requires that your VisiCalc data first be arranged in a
special format and stored on disc with the /PD command. Then, each graphics program can load and use

data from the special type of file that has been created for it.
Each of the four VisiCalc PLUS graphics programs can use data from only two kinds of files:

h 1. VisiCalc (/PD) Data File: A file created with data arranged in a specific format. There are three
types of file formats, one of which can be used to plot with either VZLINE or VZCURV.

2. Converted VisiCalc Data File: A special file stored by the graphics program itself. A converted
VisiCalc data file contains not only data (often from several /PD files), but also all graphing
information, including titles, labels, pen colors, axes, etc. Each file is usable only by the VisiCalc
PLUS graphics program which created it. (The converted VisiCalc data files created by VZLINE

and VZCURYV are not interchangeable.)
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Refer to the user instructions in this section for a specific program to determine the /PD VisiCalc data file
format you will need. Short descriptions of each of the three file formats are:

1. VZLINE and VZCURV: Two adjacent rows or columns of (x,y) data points.

2. VZPIE: Two adjacent rows or columns. The first row or column must contain labels for the pie

slices; the second must contain data for the pie slices.

3. VZBAR: A single row or column of up to 25 numbers. If you wish to create a stacked or clustered

bar graph, you may have up to six of these files, all in the same format.

Using the /PD Command

The /PD (print to data file) command is a special print command in the VisiCalc program that stores
data as a series of ASCII strings on a disc. In VisiCale, these strings are usable only by the VisiCalc
PLUS graphics programs. If you attempt to load a /PD file back onto your VisiCalc worksheet,
unpredictable results will occur. (You can use a simple BASIC program to extract data from a /PD file.
Refer to Reading /SS and /PD Data Files in section 2 of this manual.)

Since using the /PD command for graphics may require that you rearrange your worksheet, you may
want to save the original sheet and its data in a file with the /SS command before proceeding.

To use the /PD command:

1. Set up the data on the VisiCale worksheet in the specific format required by the individual graphics
program you are going to run (VZLINE, VZCURYV, VZPIE, or VZBAR). Use /M (move) and other

editing commands to assemble the data you need.
2. Ensure that a disc is installed in the disc drive.
3. Set the cell cursor to the upper left-hand cell whose contents are to be stored.
4. Type/PD.The prompt linedisplays Fririt: Lowsr riaht cell.
5. Enter the coordinates of the lower right cell whose contents are to be stored, then press (END LINE).
6. When the lower right cell has been entered, the prompt linedisplays F +ritit: File rams.

7. You now have the option to press to generate a listing of files already on the disc onto the
current PRINTER IS device.

8. Type the new file name, then press (END LINE).



Section 10: VisiCalc PLUS: Graphing With VisiCalc 155

Example. Here is a portion of a ten year forecast for the XYZ Corporation. (This data is available on
your VisiCale PLUS disc, in the file named XYZ. The XYZ file was created with the /SS command, so you
can load the file by using /SL.)

XYZ CORPORATION

TEN-YEAR EARNINGS FORECAST
(Millions excl. share amts)

Years ending June 30
1981 1982 1983 1984 1985 1984 1987 1988 1989 1990

NET SALES . . . . . . 236 288 374 468 510 o6l &84 849 1078 11464
COSTS AND EXFENSES: .
COST OF GODDS s0LD 123 130 174 22 260 275 08 416 o528 H05
RESEARCH % DEVELOF 19 26 34 35 41 S0 &2 72 84 k)
MARKETING & SALES 2 49 64 80 ?7 95 110 136 172 198
GENERAL % ADMIN . 33 35 49 Sb 71 &7 a9 102 129 163
TOTAL & . . W 217 239 322 395 449 488 568 726 P14 1059
EARNINGS EEFORE TAXES 19 49 o2 73 41 73X 116 123 162 103
TAXES ON INCOME . . . 9 24 24 33 18 34 S& 59 79 50
NET EARNINGS . . . . 1Q 23 28 39 22 39 &1 &4 22 54
COMMON SHARES, YR END &2 63 &b 48 70 7= 74 79 82 a3
FER SHARE:
NET EARNINGS . . . .16 0.40 0,43 0,37 0.32 0.34 0.80 0.81 1.01 0.66
CASH DIVIDENDS . . 0,02 0,05 0,03 0.0 0,05 0,06 010 0,10 012 0.08
TOTAL DIVIDENDS . . . 1 3 3 3 4 4 8 g 10 7
RETAINED EARNINGS . . 9 22 25 34 19 35 53 ) ) 48

To store the net sales and the year data as two rows of (x,y) data points (the format required by the
VZLINE and VZCURYV programs), first load the XYZ file using /SL. Then arrange the data as shown.

You can use the move command to set the years row and the net sales row to be adjacent:
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Press /CY/SLXYZ(ENDLINE)(S) A8 (ENDLINE) /M (D) A10 (END LINE)

VisiCalc Display

Ag C>

8612

®YZ CORFORATION

TEN-YERAR ERRNINGS FORECAST
tMillions excl. share amts)

flYears ending June 38

-
Dyl
w0
&

7 1988
2453

JRECOSTS AND EXPENSZES:

Install the disc on which the data should be recorded. Set the cell cursor to the upper left-hand cell you
want to store, then press /PD:

Press D9 /PD

VisiCalc Status Area

D9 (W> 1981 c>
Print: Lower right cell 8012
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Now move the cursor out to cell M10 to enter the coordinates for the lower right-hand cell of the data you
want to store:

Press
Then Press and Hold (=)

a8 VisiCalc Display

D9 (V) 1981 C>

Print: Lower right cell se12

KYZ CORPORATION

TEH-YERR EARNINGS FORECAST
(Millions excl. share amts)

1981 1982 1923 1984 1985 19g¢ 1927 1988 1929 1998
236 288 374 482 S1@ 561 584 £49 19?3

Now press , then assign the file a name. You can help identify the file later by naming it with a
meaningful code. For example:

Press (ENDLINE)XYZSTATS

VisiCalc Status Area

09 <v> 1981
Print: File name
XYZSTHTSI
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When you press now, the data is stored on the disc, ready for access by the line plotting
(VZLINE) or the curve fitting (VZCURV) program.

Press (ENDLINE

VisiCalc Display

D9 (V) 1981

KYEZ CORFORATIOGN

TEN-YEARR EARNIHGS FORECAST
tMillions excl. share amts)

1332 1353 1324 133%S 1386 1227 19823 1025 129@

22
eg=35 374 48 S1a Sel g =243 1a7s 1164

Note: When arranging data on the worksheet to be stored by the /PD command, you should use the
editing commands (move, delete, and insert) with caution. Blank rows/columns may be deleted,
because no formulas depend on their entries. However, avoid deleting non-blank rows/columns, as
their values may be referenced by other cells. For example, on the XYZ worksheet, the net sales row
should never be deleted, because the entries in the cost of goods sol/d row depend on net sales.

Switching Between VisiCalc and Graphics Programs

The VisiCalc program itself is a binary program that you load by typing LOADBIN “VZCALC”
(ENDLINE). The PLUS portion of VisiCalc [PLUS, the four graphics programs, consists of BASIC
programs that are loaded by the LOAD command. In turn, the PLUS programs load and execute a binary
program called LINCURg. (You never have to worry about this program; it is loaded automatically by the
graphics programs.) REDZERg is another binary program that is loaded at the same time as LINCURg,
but is not needed with VZPIE. VisiCalc and the PLUS programs cannot be run at the same time on the
computer, so you must use the key to/halt the execution of the VisiCalc program before loading
one of the PLUS programs. To go from a PLUS program back to VisiCale, you must use SCRATCH
and LOADBIN “VZCALC” (END LINE).

/'\
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To switch from the VisiCalc program to one of the graphics programs:

1. Savethe VisiCalc worksheet and data with the /SS command before proceeding, if you wish to reuse
it.

2. Press (RESET). VisiCalcreturns Fesat: % to confirm

3. Enter Y to confirm that you want to reset.

4. Press LOAD followed by the name of the desired graphics program (e.g., LOAD “VZLINE”). Then
press (END LINE).

To switch between graphics programs, simply load the new graphics program.

Running the PLUS Programs
To run one of the VisiCalc PLUS graphics programs, just turn to the part of this section that details its
operation, then follow the instructions. Each graphics program prompts you for all inputs as they are

needed.

When a PLUS program prompts you for input, usually one of the options is highlighted. This means it is
the default (assumed) option, and to select it just press (END LINE).

Whenever a PLUS program prompts you for a file name, you have the option of appending the file name
with a colon (:) and a mass storage unit specifier (msus). This can be useful when running VisiCalc PLUS
on a system with more than one disc drive. In particular, it is convenient to refer all requests for data to
one disc, while the VisiCale PLUS programs themselves are kept separately on another disc.
Example: FILEONE:D701.

All graphics programs allow you to generate a small plot on the computer’s CRT screen (no peripheral
plotter need be attached), as well as allowing for a full plot on a peripheral device. Each graphics program
allows you to title the entire chart and to label axes, legends, pie slices, etc. You also are given various
editing options by each program.

Each of the programs makes use of the special function keys (k1-k14). One of these keys is always
designated the HELP key; it generates a full description of the key functions for you.

Line Charts

The VZLINE program permits the data in up to six VisiCalc data files, or a single converted VisiCalc
data file, to be used to create a graph of from one to six lines. A converted VisiCalc data file is a file that
has been stored from the VZLINE program and which contains all graphing information in addition to
data. From a single VisiCalc data file, one line may be graphed; from two files, two lines may be graphed
along the same axes, etc. Each line may be plotted using up to 150 (x,y) data points.
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The graph can be linear, logarithmic, or semi-logarithmic, and you can plot a chart title and subtitle in
addition to the X- and Y-axes titles. You can specify both labeled major units of measure and unlabeled
tics along the axes, and an additional option permits you to plot a grid on the graph. A special feature

allows X-axis units of quarters, months or days (years are treated as numeric data).

To use the program, you must know the values of the data; a special option permits review of the raw data
in the /PD VisiCalc data file.

File Format for Line Charts

In order to use VZLINE, each VisiCalc data file you create with the /PD command must contain the (x,y)
data points arranged in two adjacent rows or two adjacent columns. The data file may contain only
values; labels and blank cells are not allowed. If X-axis data is expressed in days, months or quarters, it
must be converted to equivalent values (e.g., SUNDAY =1, MONDAY =2; or JAN =1, FEB=2, etc.) on
the VisiCalc worksheet.

User Instructions for Line Charts

To load the line chart program, insert the VisiCalc PLUS disc into the disc drive and type LOAD
“VZLINE® .

To run the program, press (RUN). LINCURg and REDZERg will be loaded automatically by VZLINE,
and you will be asked to specify a printer device number. This will determine where your printed output
will go throughout the VZLINE program.

Make sure a suitable VisiCalc data file (/PD file) is available for each line, or that a converted VisiCalc
data file is available on a disc.

Whenever VZLINE prompts you for a file name, you can first press to generate a directory of
the files on the disc. The directory is routed to the current PRINTER IS device.

Data File Selection—VZLINE prompts =& lect tupe: W00 7 to ask for the type of data
file.

If your file is a converted VisiCalc data file—enter C (ENDLINE). VZLINE prompts Ernter fils
rame ! ~0FE- Press CEMD LIMEJ for cataloasothatiscan find your file. You now
have the option of pressing to get a listing of all files on the disc. After you have taken or
declined this option you must enter the file name, followed by (END LINE). Continue with Primary Select
Options.

If your file is a /PD file—enter V (ENDLINE). VZLINE prompts Mumber of lines 1o be
graphed: C1l-53 7 A separate VisiCale data file (/PD file) must exist for each line. Enter the
number of lines (files), press and continue.
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Data Set-Up—When Erntetr file name for line # (line number) -F~ Fress
CEHD LIMEJF +or catalogis displayed, you again have the option to see the file
directory. After this option, enter the name of the file with the data ((x,y) coordinates) for the present line,

and press (END LINE).

You can review the data on the /PD file, to help answer the prompts you will receive on file format, X-axis
and Y-axis scaling, line legends and labels. When Fewigw data: ... Select: (P-D-f> is
displayed you can press P to print the file, or you can press D to display the file, or
you can press to continue without reviewing the data. If you choose to review the data you must
then press to continue.

When you see File format: 2 Eows or 2 Columns CE-027, you should press R
if your data points are arranged in 2 rows. If you data points are in 2 columns, press C
END LINE ).

If your data is in two rows—VZLINE prompts ¥-axis row: (prer‘ or Lower)> ?.You
should press L if the lower row in your file contains the X-coordinates. If the upper row has the
X-coordinates, press (END LINE).

If your data is in two columns—VZLINE prompts X—axis column: (!ef t or
Right? 2. You should press R if the right-hand column in your file contains the X-
coordinates. If the left-hand column has the X-coordinates, press (END LINE) .

Line Legends—VZLINE prompts L.=asrd for Line # (line number) ! (FIRST 12
characters) 7 to ask you for the first part of a line legend. If you don’t want a line legend, just
press .

Note: [f a legend for the line has already been entered and is now being edited, the original legend
appears with the cursor beneath the prompt. You can enter a new legend, alter the original legend, or
leave the original unchanged.

If you want a line legend, enter it (up to 12 characters) and press (END LINE); VZLINE will then prompt
Slanted label: (Y / > ? and allow you to declare a plain label (upright) with or
a slanted one with Y (END LINE).

Note: If a legend for the line has already been entered, a n or for slanted legend appears with
the cursor. You can change the n or for the legend or you can leave it unchanged.

Now VZLINE displays L=gernd for Line #(inenumber) : (LAST 12 characters)
**. If the second part of the line legend is not needed, just press . '

If you want the line legend to have a second part, enter it (again, 12 characters or less) and press
(END LINE); VZLINE will again prompt Slanted label: (Y /) ? and allow you the choice
of a plain label (press (END LINE)) or a slanted one (press Y (END LINE)).
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Pen Color—The display nowreads Zelect pen color: L Enter 1-327 Enter 1 (black), 2

(red), 3 (blue), 4 (green), 5 (lime), 6 (gold), 7 (orange), or 8 (brown) to select the color of ink for this line. Then
press (END LINE).

If Pen Color is adjusted as an editing option, follow Edit Select Options.

If there are more lines (files) to be prepared, repeat Data Set-Up for each one.

Axes Set-Up—When X-axis type: (e ar/L0G)Y ? isdisplayed, press to
set the X-axis on a linear scale, or type LOG to make a logarithmic X-axis scale. VZLINE will
now prompt Y-axis tuype: ((MWlear-L0OG)> 7 and give you the same choice for the
Y-axis.

After you have entered the Y-axis scale, VZLINE prompts Grid: <Y /ffl> ?. Press for a
normal plot, or Y for one with a grid.

Now VZLINE prompts i—~@xis urnitzs! . . Enter (HsMs05H 7 for units of measure along
the X-axis. Permissible units are either in terms of time (quarters, months, or days) or numeric units. If a
logarithmically-scaled X-axis has been selected, it will be changed to a linear one if quarters, months, or
days are selected here.

If you want numeric units (including years)—type (END LINE). VZLINE must know the Mirimum

m-axis walue 7 since you are using a strictly numeric axis. Enter the smallest X value and press
(END LINE). VZLINE then needs to know the Fla=ximum #-axis waluse 7 sothatitcan setthe

other end of the scale. Enter the largest X value and press (END LINE). Continue with Axes Dimensions.

If you want quarters—press Q (ENDLINE). VZLINE will now ask for the Fir=t (uartsr
Humber: ¢l = 1lzt, &2 = Znd, ... 21,3 and then for the l.ast Huarter
MHumber: 4 = dth, 5 = lzt, & = Zrnd .. &tc. 2 Enterl,5,9,ete. for the first
quarter, or 2, 6, 10, etc. for the second, and so on. then press and continue with Axes
Dimensions after both prompts have been answered.

If you want months—press M (ENDLINE). VZLINE will now ask for the Fir=t Morth Mumber:
1l = JAM, 2 = FEB, 3 = MAR ... =1<. 2, and then for the Last Marnth
Humber: 12 = DEC, 13 = JAHM, 14 = FEEB ... &tc. 2 Enterl, 13, 25, etc. for
January, or 2, 14, 26, etc. for February, and so on. Then press and continue with Axes
Dimensions after both prompts are answered.

If you want days—press D . The two prompts you willnow seeare F i =t [Dau MHumber:

vl o= SUH, 2 = MOM, 3 = TUE ... &tc,?andthen Last Day Humber: oF
= AT, & = SUM, 3 = MOM .., =tc. ) Enterl,S8, 15, etc. for Sunday, or 2, 9, 16, etc. for
Monday, and so on. Then press and continue with Axes Dimensions after both prompts have
been answered.
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Axes Dimensions—Now VZLINE wants to know the Humber of wurnits betwssn
m-axiz labels 7, and then the Humber of umits betwesrn H-axis tics 7
For each of these successive prompts enter the value (distance) you want between each label or tic on the

X-axis, followed by (END LINE).

When Mitiimum Y-a=is walue 7 is displayed, enter the smallest Y-coordinate value to be
graphed, followed by (END LINE). Do the same for the largest Y-coordinate value to be graphed when
Mlaximum Y-—-a=is walue 7isdisplayed.

Now, VZLINE will prompt successively for MHumbar of urnits betwesen Y-axis

labels 7 and Humber of units betwsern Y-3xls tics 7. Handle these the

same as you did the X-axis labels and tics.
If Axes Dimensions are adjusted as an editing option, follow Edit Select Options.

Chart Titles—Erter chart title ¢ 32 character ma=imum? 7 is now dis-
played. If you do not need a main title, press (END LINE).

If you need a main title, enter it (1-32 characters), followed by (ENDLINE). VZLINE prompts Slanted
label: <Y f > ? and accepts eithera Y response for a slanted label, or an

response for a plain one.

Whenyousee Eriter chart zubtitle | 32 characier ma=imum? 7 VZLINEis
ready for you to enter the chart’s subtitle. If no subtitle is desired respond with without entering
alabel.

If you want a subtitle, enter it, followed by (END LINE). After this, VZLINE will give you the same slanted
label option.

VZLINE will now prompt you with Enter H-zxiz title ¢ 32 character

maximumy 7, andlaterwithErnter Y—axiz title ¢ 22 character maximudmd
7. Both of these labels can be from 1 to 32 characters long, either or both can be slanted (you will receive
the familiar “slant” prompt for each). Either or both can also be blanked (no\label printed) by pressing

without entering a label.

If Chart Titles are adjusted as an editing option, follow Edit Select Options.

Primary Select Options— == 121 Up 1 ionis displayed and the special function keys (k1-k14) are
labeled:

CRT FLOT
FLOTTER THYE DATH GET DATH LIET ECIT HELF EXIT
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VZLINE is now waiting for you to declare the next task to be accomplished. Here are short descriptions of

the key functions: key #1, , plots the graph on a peripheral plotter; key #2, EERB , Creates a
converted VisiCalc data file from the current data, so that it can be easily replotted; key #3, ,
helps you load a VisiCalc data file or a converted VisiCalc data file and re-execute VZLINE to plot the
new data; key #4, , lists all data, titles, labels, etc. of the set of lines; key #5, , lets you edit data,
titles, legends, axes specifications and pen color; key #6, , displays more complete descriptions of

these key functions; key #7, , ends the VZLINE program and returns the computer to calculator

mode; and key #8, B , returns an abbreviated plot on the CRT screen.

Once you have decided on your next course of action, press that key and continue with the paragraph
labeled with that key’s name.

Key #1, —Select fupe of plotter: L Enter (1-22 7 requires a response
of 1 if the HP 7225 plotter is being used, or a response of 2 if the HP 7470 is in use, or a
response of 3 if your plotter is the HP 9872. If your plotter is an HP 9872, VZLINE will now

prompt you for the number of pens your version uses.

When Erter plotter address ovr press CEMD LIMER for AUTO-ZCAM 7
is displayed, enter the plotter address and press (END LINE). (Refer to the plotter user’s manual for its
address. A typical peripheral plotter address is 705.)

If you don’t know or aren’t sure of the address, press instead and the computer will try to find
the plotter. If the plotter cannot be found, continue these directions with Primary Select Options.

When Freparse the plotter and press LCOHTis displayed, ensure that paper is in
the plotter; then press and continue with the directions for key #8, .

Key #2, —VZLINE asks you to Erter file name: ~0F~- Fress
CEMD LIMEZ for catalog If you want a catalog of files on the disc, press first.
(This may be a good idea, to keep you from accidentally duplicating a file name.) Then enter the file name
for the new converted VisiCalc data file you are creating, followed by (END LINE).

il 4

i1}

If you do not see the prompt File name (file name) already esxizts, Sel
op tioty C0-FE <) you can now go back to Primary Select Options to assign the next task. But if

you do see it, you have duplicated a file name, and must continue.

You must do one of three things: enter O to overwrite the old file with the new data and
continue with Primary Select Options, or enter R to rename the new file and repeat the
directions for key #2, , or enter C to cancel the store operation and continue with
Primary Select Options.

Key #3, BEEEGIE —This will allow you to re-execute the VZLINE program with a new data file (or files).

Continue with the directions for Data File Selection.

~
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Key #4, —The listing is routed to the current PRINTER IS device, so if it comes out on the wrong
device you may want to the VZLINE program, redefine PRINTER IS, restart VZLINE with
(CONT), and re-execute this key function. Once the listing is complete you can return to Primary Select
Options and choose another task.

Edit Select Options—Key #5, —You can now edit the graph before plotting. & l=ct op tiomn
(\ is displayed and the keys are relabeled:

Key #1, , lets you edit the (x,y) data to be used for graphing. When you see
Line number fordata edit 7 enter the line number (1-6) of the line of (x,y) data points

you wish to edit, followed by (END LINE).

VZLINE then wants to know the latas Foint rumber for data edit 7, which you
should enter, followed by (ENDLINE). The program displays the line number, point number, and (x,y)

coordinates.
Now youwillsee #i~oordinats, YW-ooorodinats! ™ ononeline and the (x,y) coordinates
h on the next with the cursor. You can press to proceed without editing, or enter the new data,

followed by . The X-coordinate is to the left of the comma, the Y-coordinate to the right.

VZLINE will ask Edit another point: ¢ Y/) ? . Enter and continue
with Edit Select Options if you are through editing the data points.

If there are more points to edit, enter Y and repeat the directions for key #1, .

Key #2, , lets you edit the line legends. For this, VZLINE needs the L itie number for
i leaermed 7. Enter the line number (1-6) followed by (ENDLINE), and continue with Line
Legends.

Key #3, EEEB , permits you to edit the units and scaling parameters used for the X- and Y-axes.

Continue with the directions for Axes Set-Up.

Key #4, , i8 used to adjust the chart and axes titles. Continue with the directions for Chart

h Titles.

Key #5, ,displays Lire rnumber for new pen color 7. Respond with the
number of the line (1-6) for which the pen color is to be changed, followed by (END LINE). Continue with
the directions for Pen Color.

Key #6, , displays more complete descriptions of the keys used in this step; continue with the
directions for Edit Select Options.
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Key #7, , cancels the editing option and returns you to the primary options; continue with
the directions for Primary Select Options.

Key #6, —displays descriptions of the functions of the special function keys and returns you to
Primary Select Options.

Key #7, —This key will end the VZLINE program and return the computer to calculator mode. A
special safety feature requires that you press Y to confirm that you want to end VZLINE, and
prevents accidental exits.

Key #8, —The program prompts for each line, giving the title and the number of (x,y) data
points in the line. When First point to graph: (Oefault iz point 12 7is
displayed, you can press to begin the graph with the first data point, or you can enter the
number (1, 2, 3, etc.) of the first data point to be graphed, followed by .

VZLINE then prompts for the L.a=t point to graph: (Default iz point (final
point) ! . Press to end the graph with the final point, or enter the final point number,
followed by (END LINE).

If the first and last points of all lines have not been declared, these last two prompts will be repeated until
they are. The graph will then be created.

When plotting is complete, press (CONT), and continue with Primary Select Options.

Example. Using the data shown here for the XYZ Corporation, plot the lines for projections of costs of
goods sold, research & development, marketing & sales, general & admin., income taxes, and net earnings
for the years 1981-1990. (You have created a /PD file for net sales if you worked the example under Using
the /PD Command. The data itself is available on the file XYZ on the VisiCale PLUS disc.)

XYZ CORFPORATION
TEN-YEAR EARNINGS FORECAST
(Millions excl. share amts)
Years ending June 30
1981 1982 1983 1984 1985 1984 1987 1988 1989 1990

NET GALES . . . . . . 236 288 374 4468 510 561 &84 849 1078 1164

COSTS AND EXPENSES: .

COST OF GO0DS SOLD 123 130 176 22 260 275 308 414 oZ28 605
RESEARCH % DEVELOF 19 2 4 3o 41 50 62 72 B& 93
MARKETING & SALES 42 49 &4 80 7 ki 110 1346 172 158
GENERAL & ADMIN . 3z 35 49 36 71 &7 89 102 129 183

TOTAL . . . . 217 239 322 295 4469 488 568 724 916 1059

EARNINGS BEFORE TAXES 19 49 a2 73 41 73 116 123 162 103

~
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Curve Fitting
The VZCURYV program permits the data in a single VisiCalc data file to be fitted to up to four standard

curves:
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Q 24 24 33 18 34 a& 59 79 50
10 23 28 39 22 39 &1 &4 a2 54

708

XYZ Corporciion

Ten"Year‘ Earnings FOF‘ECGS*

(Millione of Dollare)

1 1 1
1982 1083 1984 1085 19868 1987 1988
Yeare ending June 38

e Straight line (linear regression); y = a + bx.

¢ Exponential curve; y = aeP*(a >0).

e Logarithmic curve; y =a+b* In(x).

e Power curve; y = ax?(a>0).

The type of curve fit is specified after data is read from a VisiCalc data file or converted VisiCalc data file.

Any curve can be specified by pressing the desired key.

The data is entered from either a VisiCalc data file (/PD file) or a converted VisiCalc data file on disc. A
converted VisiCalc data file is a file that has been stored from the VZCURV program and which contains
all graphing information in addition to data. The program is designed for a maximum of 250 data points.
The data which has been entered can then be plotted, but not edited.
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Once the curve fit has been selected, the regression values will be calculated. The coefficient of
determination, r?, indicates the accuracy of fit achieved by the regression. Values of r2 close to 1.00
indicate a better fit than values close to zero. The regression coefficients, a and b, define the curve
generated, according to the equations shown above.

After the analysis of variance has been calculated and printed, you can plot the regression curve over the
data. '

The analysis of variance which is generated for each regression type prints the folloWing values:

® Degrees of freedom
® Sum of squares

¢ Mean sum

e F-ratio

o 2

The value of the F-ratio is set to 999.9 if it is greater than 999.9. Therefore if the r2 value is close or equal to
1, the value of the F-ratio will be printed as 999.9.

Negative and zero values of x; will cause a displayed error for logarithmic curve fits. Negative and zero
values of y; will cause a displayed error for exponential curve fits. For power curve fits both xj and y; must
be positive, non-zero values.

As the differences between x and/or y values become small, the accuracy of the regression coefficients
will decrease.

Linear
x;Zy;
Xy ————
y —
)2
Exiz—_(ZXl)
n

1
/ y =a + bx a=;(£Yi"bzxi)
X
/ ,_ b(nIxly;—xy)
r =

n3y?— (Sy)?

A



y = ae®

y=a+binx

y =ax®

Section 10:

VisiCalc PLUS: Graphing With VisiCalc
Exponential

b nEx;lny;—3x;SIny;
n3x;Z — (Sx;)?

a=exp|[ %(E Iny;—b2x;]

o_ b(n3x;lny;— 3x;31Iny;
nZ(Inyy)? — (2 Iny;?

Logarithmic

_ nZyjlnx;— 3 Inx;3y;
nZ (In x;)2 — (3 In x;)2

a =—111_(Eyi— b3 In x;)

2= b (nZy;ln x; — 3 In x; Zy;)
nly;? —(Iyp?

Power

_ nSlnx;lny;—3lnx;Zlny;
nZ (In x;)2 — (3 In x;)2

a= exp[;ll—(z Iny; — bXInx;)]

b(nEXInx;lny;—SIlnx;3Iny;)
n3 (In y;)? — (2 In y;)?
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The curve fitting program permits you to specify a chart title, a chart subtitle, and a legend for each curve.
You can obtain a value for § for each curve, and you have the option of plotting the curve or of calculating
the values without plotting. An additional option permits you to treat X-axis data as time intervals (that

is, to normalize X-axis data beginning with a value of 1) so that negative, zero, or very large X values do

not cause erroneous results.
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As with the line chart program, the curve fitting program requires that you know the values of the data; a

special option permits review of the raw data in the /PD VisiCalc data file.

File Format for Curve Fitting
In order to use VZCURYV, the VisiCalc data file you create with the /PD command must contain the (x,y)

data points arranged in two adjacent rows or columns.

User Instructions for Curve Fitting

To load the curve fitting program, insert the VisiCalec PLUS disc into the disc drive and type LOAD
“VZCURV” .

To run the program, press (RUN). LINCURg and REDZERg will be loaded automatically by VZCURV,
and you will be asked to specify a printer device number. This will determine where your printed output
will go throughout the VZCURYV program.

Make sure a suitable VisiCalc data file (/PD file) is available for the curve, or that a converted VisiCalc
data file is available on a disc in the disc drive. Whenever VZCURYV prompts you for a file name, you can
first press to generate a directory of the files on the disc. The directory is routed to the current
PRINTER IS device.

Data File Selection—VZCURYV prompts =& 1l &o 1t tupe: W02 to ask for the type of data file.

If your file is a converted VisiCalc data file—enter C (END LINE). VZCURV prompts Eritsr file
rrame: -0OFE- Fress CEMD LIMEJF for os1aslo9sothatit can find your file. You now
have the option of pressing to get a listing of all files on the disc. The listing will come out on
the current PRINTER IS device. After you have taken or declined this option you must enter the file
name, followed by (END LINE). Continue with Select Options.

If your file is a /PD file—enter V and continue.

Data Set-Up—VZCURV displays Eritar mame of file with data to fit -0F-
Fress CEMD LIMED for catalog 7. You have the option of pressing first to

generate a file directory for the disc.

Then you must enter the name of the file with the data ((x,y) coordinates), followed by (END LINE ).

You can review the data on the /PD file to help answer the prompts you will receive about file format,
X-axis and Y-axis scaling, values, and labels. When F&vwisw data.. Select: (P-D-/Q> is /i\
displayed, you can press P to print the file, or you can press D to display it, or you can press to
continue without reviewing the data. If you choose to review the data you must then press to

continue.

Whenyousee File format: 2 Fows or 2 Columnz: (RS0 7 youshould press R
if your data points are arranged in 2 rows. If your data points are in 2 columns, press C
(ENDLINE).
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If your data is in two rows—VZCURYV prompts ¥-axis row: (mpper‘ or Lower)> ?
You should press L if the lower row in your file contains X-coordinates. If the upper row has the
X-coordinates, press (END LINE).

If you data is in two columns—VZCURYV prompts X—-axis column: (ef t
or Right ). You should press R if the right-hand column in your file contains the X-
coordinates. If the left-hand column has the X-coordinates, press (END LINE).

Points to Plot—The program returns the number of data points in the specified row or column. When
First point to araph: CDefault iz point 1) 7 is displayed, you can press
to begin the graph with the first data point, or you can enter the number (1, 2, 3, etc.) of the first
data point to be graphed, followed by (END LINE).

Next, VZCURV prompts you forthe L.a=t point 1o garaph: (Default i=(lastpoint) &
. You can press to end the graph with the last data point, or you can enter the number of the
last data point to be graphed, followed by (END LINE).

Note: If aninvalid data pointis entered, the program will re-execute Points to Plot.

VZCURV now asks youto S lect pen color: L Enter 1-% 7. Enter 1 (black), 2 (red), 3
(blue), 4 (green), 5 (lime), 6 (gold), 7 (orange), or 8 (brown) to select the color of ink you want for the data

points. Then press (END LINE ).

Axes Set Up—When Grid ¢ Y/) ? is displayed, press for a plain graph, or Y
(END LINE) for one on a grid.

VZCURV will now prompt you for firimum #-a=iz walue 7 and then for Maximuim
“—-axls waluwe 7. Enter the smallest and largest value to be plotted, and follow each response with
(ENDLINE).

Now VZCURV wants to know the Mumber of units betwesn H-a=iz lakelsz 7,
and then the Humber of units betwesn #-axis tios 7. For each of these

successive prompts, enter the value (distance) you want between each label or tic on the X-axis, followed

by (END LINE).

When Mitiimum %-a=izs walue 7 is displayed, enter the smallest Y-coordinate value to be
graphed, followed by (ENDLINE). Do the same for the largest Y-coordinate value to be graphed when
Mamimum Y-a=is walue 7 isdisplayed.

Next, VZCURV will prompt successively for MHumber of units betwsen Y-z ::-::i;
labelzs % and Humber of urmitsz betweern Y-axiz ticz 7. Handle these the

same as you did the X-axis labels and tics.
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Charts Titles—Ernter chart title ¢ 32 character maximuam?
played. If you do not need a main title, press (END LINE ).

is now dis-

If you need a main title, enter it (1-32 characters), followed by (END LINE). VZCURYV prompts Slanted
label: <Y /) ? and accepts either a Y response for a slanted label, or an

response for a plain one.

When you see Eriter chart zubtitle ¢ 32 character maximum? P VZCURV ‘
is ready for you to enter the chart’s subtitle. If no subtitle is desired, respond with without
entering a label.

If you want a subtitle, enter it followed by (ENDLINE). VZCURYV will give you the same slanted label

option.

VZCURV will now prompt you with Enter H-azxiz title ¢ 32 charactier
ma=imdm? 7 andlaterwithErter Y-axiz title ¢ 22 character masximum?
"?. Both of these labels can be from 1 to 32 characters long, either or both can be slanted (you will receive
the familiar “slant” prompt for each). Either or both can also be blanked (no label printed) by pressing

without entering a label.

Curve Declaration—If X-axis data contains negative, zero, or very large values, regression analyses
may be inaccurate or may not even be computed. To avoid this, treat the data as time intervals. VZCURV /'\
knows this, and gives you a chance to protect against it; it displays Do you want X-axis
data treated as time interwvals: ¢ Yf) ? . Respond with Y (END LINE) if your
X-axis data contains negative, zero, or very large values (values greater than 500). Respond with

END LINE ) if your data contains no such values.

Note: Treating X-axis data as time:intervals causes the data to be normalized beginning with a value
of 1. Thus, if the years 1981 to 1990 were treated as time intervals, 1981 would be computed in the
regression analyses as 1, 1982 as 2, etc. The values still appear as 1981, 1982, etc., on the plot. If you
are in doubt as to whether your data should be treated as time intervals, do it anyway. Treating data as

time intervals will never give you an incorrect regression, even if such treatment is unnecessary.

Select Regression—== 1=t rearess1on is displayed and the special function keys (k1-k14)

are labeled:
N

VZCURY is now waiting for you to declare the types of curves to be plotted. Keys k1-k4 can be used to
declare a regression method. K5, B ,i8 used to continue without declaring all 4 types of curve fits.

K6, , displays more complete descriptions of the keys used in this step, and returns to Select

Regression.
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Once you have decided on a curve you want plotted, press that key and continue. If you want to plot less
than 4 curves and you have already declared the ones you want, press key #5, , and continue

with Select Options.

If the curve can be plotted, the current PRINTER IS device generates values for degrees of freedom, sum

of squares, mean sum, F-ratio, and r2.

Estimate Y—VZCURYV then prompts Estimate ¥: ¢ Y/) ? . If you want an estimate—
enter Y (ENDLINE). You will be prompted to Eriter walus of X 7. Type in the value of X for
which you need the function value, and follow it with (END LINE). The function value will be displayed and
you will have a chance to ask for another estimate. Re-execute Estimate Y.

If you do not want an estimate—press (END LINE ) and continue.

Plotting Declarations—VZCURV now asks Do you want this regression line
plotted: <y > 2.

If you do not want the curve plotted—press (END LINE). Continue with Select Regression.

If you want the curve plotted—press Y and continue.

You arenow askedto Zelect pen color:  Enter 1-8 7 Enterl(black),2 (red), 3 (blue),
4 (green), 5 (lime), 6 (gold), 7 (orange), or 8 (brown) followed by to select the color of ink for this
line. (Default color is black.)

VZCURV prompts Leagsend for Line rnumber (line number) CFIRST 12
characters) 7 to ask you for the first part of a line legend. If you don’t want a line legend, just

press (END LINE).

If you want a line legend, enter it (up to 12 characters) and press (END LINE); VZCURYV will then prompt
Slanted label: (Y / > 2 and allow you to declare a plain label (upright) with or

a slanted one with Y (END LINE).

Now VZCURV displays l.zaernd for Line number (line number) CLHST 12
characters) 7.If the second part of the line legend is not needed, just press (END LINE ).

If you want the line legend to have a second part, enter it (again, 12 characters or less) and press
(ENDLINE); VZCURV will again prompt Slanted label: ¢ Y/) ? and allow you the
choice of a plain label (press (END LINE)) or a slanted one (press Y ).

If all regression lines have been specified, proceed to Select Option; otherwise, continue with Select

Regression.

Note: If all the regression values for all four possible curves have been computed, the program
displays FLL LIMEZS COMPUTED. Goto Select Option.
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Select Option— == 12t op 1 1o isdisplayed and the special function keys (k1-k14) are labeled:

CRT FLOT
FLOTTER SHWE OATH GET DATH LIST EDIT HELF EnIT

VZCURY is now waiting for you to declare the next task to be accomplished. Here are short descriptions /\
of the key functions: key #1, , plots the graph on a peripheral plotter; key #2, , e
creates a converted VisiCalc data file from the current data, so that it can be easily replotted; key #3,

, helps you load a VisiCalc data file or a converted VisiCalc data file and re-execute VZCURYV to

plot the new data; key #4, , lists all data, titles, labels, etc. of the set of lines; key #5, , lets you
re-enter the data values to be plotted, graph titles, axes specifications, or the regression lines to be plotted;

key #6, , displays more complete descriptions of these key functions; key #7, , ends the
VZCURYV program and returns the computer to calculator mode; and key #8, , returns an
abbreviated plot on the CRT screen.

Once you have decided on your next course of action, press that key and continue with the paragraph

labeled with that key’s name.

Key #1, (N8R —-=1l2ct tupe of plotter: (Enter ¢1-323 7 requires aresponse
of 1 if the HP 7225 Plotter is being used, a response of 2 if the HP 7470 Plotter is in N
use, or a response of 3 if you will be using the HP 9872 Plotter. If your plotter is the HP 9872, =~

VZCURYV will now prompt you for the number of pens your version uses.

When Ernter plotter address or press LCEMD LIMED for AUTO-ZCAM
is displayed, enter the plotter device address and press (END LINE). (Refer to the plotter user’s manual for
its address. A typical peripheral plotter address is 705.)

If you don’t know or aren’t sure of the address, press instead and the computer will try to find
the plotter. If the plotter cannot be found, continue these directions with Select Option.

When Frepare the plotter and press LCOMHTE is displayed, ensure that paper is in
the plotter; then press to allow the curves to be plotted.

Follow the plotting directions on the CRT while the plot is being made.

Once plotting is complete, return to Select Option.

Key #2, —VZCURV asks you to Eriter file name: -0FR- Freszsz LCEHD
LIMED for catalog If you want a catalog of files on the disc, press first. (This is a
good method for avoiding accidental file name duplications.) Then enter the file name for the new
converted VisiCalc data file you are creating, followed by (END LINE).
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If you do not see the prompt File rname (file name) slready exizts, Select
opftion: C0.-FE.-<CY youcan now go back to Select Option to assign the next task. But if you do see

it, you have duplicated a file name, and must continue.

You must do one of three things: enter O to overwrite the old file with the new data and
continue with Select Option, or enter R to rename the new file and repeat the directions for key
#2, EGEEEREE , or enter C to cancel the store operation and continue with Select Option.

Key #3, —This key will allow you to re-execute VZCURV with a new data file. Continue with

the directions for Data File Selection.

Key #4, —The listing is routed to the current PRINTER IS device, so if it comes out on the wrong
device you may want to the VZCURYV program, redefine PRINTER IS, restart VZCURV with
and re-execute this key function. Once the listing is complete you can return to Select Option and

choose another task.

Edit Select Options—Key #5, —You can now re-enter graph information before plotting.
Selact op tionis displayed and the special function keys are relabeled:

- D“TKNUE ] : ‘ E" A E‘ -

Key #1, , continues with Select Option after all editing has been accomplished.

Key #3, , lets you re-enter the points you want to graph, and the axes, labels and curves to
be computed and plotted on the graph. Go back to Points to Plot and use those directions.

Key #4, Jlets you re-enter the axes and labels, and the curves to be computed and plotted on the
graph. Go back to Axes Set-Up and start using those directions.

Key #5, , allows you to re-enter the curves to be computed and plotted on the graph. Go back to

Curve Declaration and use those directions.

Key #7, , displays more complete descriptions of the keys used in this step; continue with the Edit
Select Options.
Key #6, —This key displays descriptions of the functions of the special function keys and returns
you to Select Option.

Key #7, —This key will end the VZCURYV program and return the computer to calculator mode. A
special safety feature requires that you press Y to confirm that you want to end VZCURV, and
prevents accidental exits.
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Key #8, —The curves will be plotted on the CRT screen in an abbreviated form. When plotting
is complete, press to again see the functions of the special function keys. Then continue with Select

Section 10: VisiCalc PLUS: Graphing With VisiCalc

Option and decide on your next course of action.

Example. Using the data here, which you can load from the XYZ file on the VisiCalc PLUS disc,

determine which curve best fits the projected data for net sales for the XYZ Corporation. The X-axis data
should be treated as time intervals.

Years ending June 30

1982 1983 1984 1985 1984 1987
NET SALES + .+ + & &+ o 23 288 374 448 510 541 &84
ANALYSIS OF VARIANCE
LINEAR REGRESSION
SOURCE DEG OF suM OF MEAN
FREEDOM SQUARES SUM
TOTAL 9 PL910Z. 60
REGRESSION 1 871230.11 871230.11
RESIDUAL a 47873.49 5964.19
R SQUARE = 0.948
REGRESSION COMFUTED WITH 1981 = 1
YHAT=S, 4000E+001 +1.027&4E+002 X
ANALYSIS OF VARIANCE
LOGARITHMIC REGRESSION
SOURCE DEG OF sSuUM OF MEAN
FREEDOM SOUARES SUM
TOTAL. 9 PLIP103, 60
REGRESSION 1 705957 .47 705957 .47
RES IDUAL a8 213146.13 26647, 27
R SOUARE = 0,768
REGRESSION COMPUTED WITH 1981 = 1

1981

YHAT=4.,410E+001+3.821E+0020L0G(X)

1989

1078

RATIO

145.59

=
RATIO

26.50

1990

11464

a

~
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ANALYSIS OF VARIANCE
EXFONENTIAL REGRESSION

SO0URCE DEG OF sum OF MEAN
FREEDOM SQUARES SUM
TOTAL 9 2.597
REGRESSION 1 2.54 2.54
r\ RESIDUAL 8 Q.03 Q.00
‘ R SGUARE = 0.989
REGRESSION COMFUTED WITH 1981 = 1
YHAT=2,092E+002EXF (1. 754E~001 X)
ANALYSIS OF VARIANCE
FOWER REGRESSION
SOURCE DEG OF sumM OF MEAN
FREEDOM SEUARES SUM
TOTAL 9 2,97
REGRESSION 1 2.5 2.3
RESIDUAL 8 0.20 0.03
R SQUARE 0.922

(\

YHAT=1.2087E+002X

REGRESSION COMPUTED WITH 1981 =

6. 9929E-001

1

177

RATIO

695.62

F.’
RATIO

~0
Ly
0
'-‘4

As you can see from the r2 values, the curve which best fits the projected sales data is the exponential

curve.

XYZ Corporation

Ten-Year Sales Forecast

Logarithaic Exponential Power
Regreseion Regreesion

Linear

Regrassion

Millsone of Dollare)
1209

1 L 1
1881 1982 1083 1984 1985 1806 1887 1988 1609

Yeare ending June 38
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Pie Charts

The VZPIE program permits the data in a VisiCalc data file or a converted VisiCalc data file to be used to
create pie charts. A converted VisiCalc data file is a file that has been stored from the VZPIE program
and which contains all graphing information in addition to data. From a single file, you can plot one pie;
if two files exist, two pies may be plotted on the same sheet. Each pie may contain between two and 25

slices, inclusive.

Each VZPIE slice may be specified in any of eight pen colors. In addition, you can specify one of six
different shadings (hatchings) for a slice, and you can plot the slice as normal or exploded. Another

option allows you to label each slice with the percentage of the entire pie it contains.

File Format for Pie Charts

In order to use VZPIE, each VisiCalc data file you create with the /PD command must be made up of
either two adjacent rows or two adjacent columns, with the following sets of data:

e (Cells of the first row or column contain labels for slices. A maximum of 15 characters per label is
allowed. Use the VisiCalc /GC command to set global column width to 15 characters or less before
storing the data with /PD.

e (Cells of the second row or column contain data for slices.

User Instructions for Pie Charts
To load the pie chart program, insert the VisiCalc PLUS disc into the disc drive and type LOAD “VZPIE”
(ENDLINE).

To run the program, press (RUN). LINCURg will be loaded automatically by VZPIE, and you will be
asked to specify a printer device number. This will determine where your printed output will go
throughout the VZPIE program.

Make sure a suitable VisiCalc data file (/PD file) is available for each pie (up to two), or that a converted

VisiCalc data file is available on a disc.

Whenever VZPIE prompts you for a file name, you can first press to generate a directory of the
files on the disc. The directory is routed to the current PRINTER IS device.

Data File Declaration—VZPIE prompts =& l&ct fupe: (Wo03 77 to ask for the type of data
file.

If your file is a converted VisiCalc data file—enter C (ENDLINE). VZPIE prompts Eriter file
frame ! -~0FR- Pressz LCEHD LIMEJ for catalogsothatitcan find your file. You now
have the option of pressing to get a listing of all files on the disc. After you have taken or
declined this option you must enter the file name, followed by (END LINE). Continue with Select Option.
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If your file is a /PD file—enter V (ENDLINE). VZPIE prompts L i number of piss: o]
o 23 % If you will plot two pies, a separate VisiCalc data file must exist for each pie. Enter the

number of pies (files), press (END LINE ) and continue.

Data File Selection—When Eriter datas file mame for pie number (pie number)
¢ FPress CEMD LIMEd for catalogisdisplayed, you again have the option to
see the file directory. After this option enter the name of the file with the slice labels and data for the
indicated pie, then press (END LINE).

Note: If the VisiCalc data file (/PD file) will produce fewer than two slices, or if the file you have
selected is not a /PD file, the program displays FFEOGREAM EMHDOELD Press the key to restart

the program.

Whenyousee File format: £ Rows or 2 Columns: (RE-0) 7 youshould press R
END LINE)if your file consists of two rows. If your file has two columns, press C (END LINE ).

If this was only the first of two data files, go back to Data File Selection and follow the directions again

for the second file.

Slice Declaration—For each slice, the program displays the value and the label. When Slanted
label: (¥Y-[fl> ? isdisplayed, VZPIE allows you to declare a slanted label with Y ora
plain label (upright) with .

The display now reads “&lect per color: L Enter 1.3 7. Enter 1 (black), 2 (red), 3
(blue), 4 (green), 5 (lime), 6 (gold), 7 (orange), or 8 (brown) followed by to select the color of ink
for this pie slice. (Default color is black, or the highlighted code if editing.)

When Select hatch code: . Enter 1-&7is displayed, enterl, 2, 3, 4, 5, or 6, followed by
(END LINE), to select the type of hatching for the pie slice. Default is no hatching, or the highlighted code if
editing.

When yousee Exploded slice: (YA 1> 2 ,youmay cause the slice to be exploded (set off)
from its pie. If you want the slice to be exploded, press Y (END LINE). If you don’t want the slice exploded,
press (END LINE).

If there are still more slices to be declared for this pie, execute Slice Declaration for each remaining slice.

Chart Titles—F iz # (pienumber) Zubrtitle label (32 character maximum? 7
is now displayed. If you do not need a subtitle for this pie, press (END LINE).

If you need a subtitle, enter it (1-32 characters) followed by (ENDLINE). VZPIE prompts Slanted
labhel: <Y /) ? and accepts either a Y (END LINE) response for a slanted label, or an (END LINE

response for a plain one.

If this is the ﬁrst‘of two pies, continue with Slice Declaration for the second pie.
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When you see Chiart title label (32 character maximum) 7 VZPIE is ready
for you to enter the chart’s title. If you do not want a title, press (END LINE).

If you want a title, enter it (1-32 characters) followed by . VZPIE will give you the slanted label
option, which you should answer in the usual way.

Select Option—The special function keys (k1-k14) are labeled:

GET ORTA
SAVE DATH

EFT F‘L':‘T E[IIT

VZPIE is now waiting for you to declare the next task to be accomplished. Here are short descriptions of
the key functions: key #1, , produces a final (complete) plot; key #2, ECEEEEGRE , saves data,
labels, slice labels, and hatch and slant codes as a converted VisiCalc data file on the disc; key
#3, , produces an abbreviated plot on the CRT screen; key #4, , lists titles, labels, slice
labels, and hatch and slant codes on the current PRINTER IS device; key #5, , lets you re-enter the
current pie specifications; key #6, , displays more complete descriptions of these key functions; key
#17, , ends the VZPIE program and returns the computer to calculator mode; key #8, ,
produces a fast plot (bno hatching and in one color); and key #9, , helps you load a VisiCalc data
file (or a converted VisiCalc data file) and re-execute VZPIE to plot the new data.

Once you have decided on your next course of action, press that key and continue with the paragraph
labeled with that key’s name.

Key #1, —When Enter plotter address or press LEHD LIHEZ
for AUTO-SCAM 7 is displayed, enter the plotter address and press (END LINE ). (Refer to the plotter

user’s manual for its address. A typical peripheral plotter address is 705.)

If you don’t know or aren’t sure of the address, press instead, and the computer will try to find
the plotter. If the plotter cannot be found, continue these directions with Select Option.

select tupe of plotter:  Enter (1-3) 7 requiresaresponse of 1 (END LINE)if the
HP 7225 Plotter is being used, or a response of 2 if the HP 7470 Plotter is in use, or a response of
3 if the HP 9872 Plotter will be used. If your plotter is an HP 9872, VZPIE will now prompt you
for the number of pens your version uses.

VZPIE thenasks Do you wish to have the percentages labeled
Y /) 2 . If you do not want the slices labeled with percentages, press (END LINE). If you want the
percentages labeled, press Y .
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Note: Percentage values are truncated (not rounded) to one decimal place.

When Frepare the plotter and press LO0OHTT is displayed, ensure that paper is in
the plotter. Then press and follow the displayed instructions (which will vary, depending on the
plotter used). When the plot is complete, return to Select Option.

Key #2, —VZPIE asks you to Eriter file rame: ~0F- Fress L[EHD
LIMED for oatalog Ifyouwanta catalog of files on the disc, press first. (It is a good
idea to see the catalog, to keep from accidentally duplicating a file name.) Then enter the file name for the
new converted VisiCalc data file you are creating, followed by (END LINE ).

If you do not see the prompt File rame (file name) already exizts, Sclect
aption: (0-R.-03 you can now go back to Select Option to assign the next task. But if you do see

it, you have duplicated a file name, and must continue.

You must do one of three things: enter O to overwrite the old file with the new data and
continue with Select Option, or enter R to rename the new file and repeat the directions for key
#2, , or enter C to cancel the store operation and continue with Select Option.

Key #3, —This plots an abbreviated chart on the CRT screen. When plotting is complete, press
(CONT), and continue with Select Option.

Note: If two pies are being plotted on the CRT screen, pie subtitles greater than 28 characters in

length are represented by a box, rather than being printed out.

Key #4, —The listing is routed to the current PRINTER IS device, so if it comes out on the wrong
device you may want to the VZPIE program, redefine PRINTER IS, restart VZPIE with (CONT),
and re-execute this key function. Once the listing is complete you can return to Select Option and choose
another task.

Key #5, VZPIE willask Edit =zlice specifications (Y- §]> 7 Ifyouwant
to edit only the pie and chart titles, press and continue with Chart Titles. However, if you also
want to edit the slice specifications, press Y and continue with Slice Declaration.

Key #6, —This key displays descriptions of the functions of the special function keys and returns
you to Select Option.

Key #7, —This key will end the VZPIE program and return the computer to calculator mode. A
special safety feature requires that you press Y to confirm that you want to end VZPIE, and

prevents accidental exits.

Key #8, —This key accomplishes the same plot as Key #1, , except that the slices
will have no hatching and are drawn in one color. Follow the instructions for .

Key #9, —continue with Data File Declaration.
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Example. Use the data below for the XYZ Corporation to show the proportions of total costs and

expenses for the year 1982.

Years ending June 30

1981 1982 1983 1984 1985 1984 1987 1988 1989 1920
NET SALES . . . . . . 2386 288 374 448 S10 561 684 842 1078 1164

COSTS AND EXPENSES: .
COST OF 600DS SsOLb 127 130 1746 225 260 275 308 414 28 505
RESEARCH & DEVELOF ig 26 34 35 41 ala] &2 72 84 s
MARKETING & SALES 2 49 &4 80 7 5 110 13& 172 198
. BENERAL & ADMIN 3Z 35 49 S& 71 &7 a9 102 129 143
TOTAL. 217 239 322 395 449 488 548 724 1é6 1059

XYZ Corporotion
Costs & Expenses, 1982 Forecast
Mernfacturing 54, 11
General & Admin 14.5%
Mrktng & Sales 20, 4X
Bar Charts

The VZBAR program permits the data in a VisiCalc data file or a converted VisiCalc data file to be used
to create a bar chart. A converted VisiCalc data file is a file that has been stored from the VZBAR

program and which contains all graphing information in addition to data. From a single VisiCalc data

file you can plot from one to 25 bars. Bars may also be stacked or clustered; each cluster or stack may

contain a bar from each of up to six VisiCalc data files.

When plotting bars, you have the option of eight pen colors, and any of six shading (hatching) options.
These plotting options, along with the upright or slanted legends, make it easy to identify the bars in a

cluster or stack.
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XYZ Corporoiion

Net Sales Forecast
(Millione of Dollara)
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Years ending June 38
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XYZ Corporation

Costs & Expenses Forecast

Millions of Dollared

788

Years ending June 38

Clustered Bars

File Format for Bar Charts
In order to use VZBAR, each VisiCalc data file you create with the /PD command must be made up of a /\

single row or column of numbers.

In order to create a graph of 10 clusters, with three bars in each cluster, you would need three /PD files,

and each file would be a single row or column of 10 data values.

User Instructions for Bar Charts
To load the bar chart program, insert the VisiCalc PLUS disc into the disc drive and type LOAD
“VZBAR” (END LINE).

To run the program, press (RUN). VZBAR will automatically load LINCURg and REDZERg, and you will
be asked to specify a printer device number. This will determine where your printed output will go
throughout the VZBAR program.

Make sure a suitable VisiCalc data file (/PD file) is available for each line, or that a converted VisiCalc

data file is available on the disc.

Whenever VZBAR prompts you for a file name, you can first press to generate a directory of the
files on the disc currently in the disc drive. The directory is routed to the current PRINTER IS device.

Data File Declaration—VZBAR prompts == 1=ct fupe: 04 <001 7 to ask for the type of data
file.



Section 10: VisiCalc PLUS: Graphing With VisiCalc 1856

If your file is a converted VisiCalc data file—enter C (ENDLINE). VZBAR prompts Erter +ile
rame: -UFE- FPresz LEMD LIHMEJX for catalogsothatitcan find your file. You now
have the option of pressing to get a listing of all files on the disc. After you have taken or
declined this option you must enter the file name, followed by . Continue with Select Option.

If your file is a /PD file—enter V (ENDLINE). VZBAR asks you to Select tupe af bar
chart . Select option: CH-Z-00 7 to declare a normal, stacked, or clustered bar chart.
If you want a normal bar chart, press N and continue with Data File Selection. If you want a
stacked or clustered bar chart, press S or C (S for stacked, C for clustered), and follow your selection with
(ENDLUINE). When yousee Etiter the number of bars in each stackescluster
1 —-&"? enter the number of files to be plotted (each file, up to six, is plotted once in each stack or cluster)

and follow this with .

Data File Selection—When Eritar file mame {for legend rumber (legend number)

¢ =R~ Frezs CEMD LIMEDX for oatalogis displayed, you again have the
option to see the file directory. After this option, enter the name of the file with the data for this set of bars
and press (END LINE).

If you have selected a normal bar chart, continue with Pen Color.

Legends—VZBAR prompts L. abvel {for leqgend (FIRST 12 characters? Y toask
you for the first part of a bar legend. If you do not want a legend for this set of bars, press (END LINE).

If you want a legend, enter it (up to 12 characters) and press (END LINE ).

VZBAR prompts L.abel +for legend CLAST 12 characters) 7 to ask you for the
last part of a bar legend. If you do not want a legend, or if you want only the first part of a legend, press

(ENDLINE).
If you want the second part of a legend, enter it and press (END LINE).
If you have not entered either a first or last part of a legend, continue with Pen Color.

VZBAR will prompt Slanted label: <(¥Y-ffl> % if any part of a legend has been entered.
Respond with if you want a plain (upright) label. Respond with Y if you want a

slanted one.

Pen color—Thedisplaynowreads e lect pen color:  Enter 1-52 7 Enterl (black),2
(red), 3 (blue), 4 (green), 5 (lime), 6 (gold), 7 (orange), or 8 (brown) for this file of bars. (Default color is black,
or the highlighted code if editing.) Then press .

When Z=laect hatoch code: Enter 1-8 7 isdisplayed, enter 1, 2, 3, 4, 5, or 6 followed by
to select the type of hatching for this file of bars. (Default is hatch code of current legend, which
is highlighted.)
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If data is being entered for the first time and more data files remain to be selected, go back to Data File
Selection. If data is being entered for the first time and all new files have been selected, continue with
Titles and Labels.

If data is being edited and more files remain to be edited, go back to Legends. If data is being edited and
all files of bars have been corrected, continue with Edit Titles.

Titles and Labels—The next two pfompts you will see are Eriter chart title 32
character masimum? 7 and Enter chart subtitle ¢ 32 character
maximum? 7. If you do not want either or both of these titles, press following that prompt.

If you want either or both of these titles, enter the title (1-32 characters) when you are prompted and press
(END LINE). VZBAR will then give you the slanted label option which you should answer as usual.

Next, VZBAR will askyouto Eriter Y-—ammxi title ¢ 22 character maximum?
and thento Eriter H-zxiz 1itle

not want either or both of these axes titles, press for the appropriate prompt.

& character ma=ximums . Again, if you do

DS B

If you want either or both of these axes titles, enter the title (1-32 characters) when you are prompted and
press (END LINE). VZBAR will once again give you the familiar slanted label option for each entered title.

X-axis Labels—The next prompt should be Erter M-axiz labels: Label # (label
number). If no label is desired, clear the label on the cursor line with and press (END LINE).

If you want a label for the specified normal bar, or for a stack or cluster of bars, enter it (1-20 characters)

and press (END LINE).

VZBAR again gives you the slanted label option for this label.

After alabel has been entered, it will be left on the screen to be used in the next label position or if you are
editing a label, the old label will be displayed on the screen. You may use this label as is, alter it to fit the
position, or replace it by a new label.

If all labels have been specified, continue with Select Option. Otherwise, go back to X-axis Labels until

you are finished entering labels.

Select Option—=e=lect op t i o1 is displayed and the special function keys (k1-k14) are labeled:

CET DATH ]
ZRYE CGATRE CRT FLOT LIsT EDIT HELF ENIT

FAZT FLIT
FIMAL FLOT

VZBAR is now waiting for you to declare the next task to be accomplished. Here are short descriptions of
the key functions: key #1, , generates a final plot, with all hatching, on a peripheral plotter;
key #2,
replotted; key #3, , creates an abbreviated plot on the CRT screen; key #4, , lists all data,
titles, labels, etc. of this set of bars; key #5, , lets you edit the current bar specifications; key

EERIAERNE . creates a converted VisiCalc data file from the current data, so that it can be easily

)

)
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#6, , displays more complete descriptions of these key functions; key #7, , ends the VZBAR
program and returns the computer to calculator mode; key #8, , creates the same plot
i , but without any hatching; and key #9, , helps you load a VisiCalc data file (or
a converted VisiCalc data file) and re-execute VZBAR to plot the new data.

Once you have decided on your next course of action, press that key and continue with the paragraph
labeled with that key’s name.

Key #1, —When Eriter plotter address or press LEMD LIMHED
for AUTO-SCAM 7 is displayed, enter the plotter address and press (END LINE). (Refer to the plotter

user’s manual for its address. A typical peripheral plotter address is 705.)

If you don’t know or aren’t sure of the address, press instead, and the computer will try to find
the plotter. If the plotter cannot be found, press and continue with Select Option.

VZBAR will now ask for Mirmimum 5Y-axiz walus 7 and then for Maximum Y-a=1

walue 7. For these prompts, enter the smallest and largest values to be graphed, respectively. Follow
each response with (END LINE).

VZBAR now wants to know MHumber of units betwsen Y-axis labelz 7. Enter
the increment (distance) you want between each label on the Y-axis, followed by (END LINE).

If this is a plot on the CRT screen continue with Select Option.

Zelect tupe of plotter:  Enter (1-3) 7requiresaresponse of 1 (ENDLINE)if the
HP 7225 Plotter is being used, or a response of 2 if yours is the HP 7470 Plotter, or a response of
3 if you have the HP 9872. If your plotter is an HP 9872, VZBAR will now prompt you for the
number of pens your version uses.

When Frepare the plotter and press LOOMTis displayed, ensure that paper is in
the plotter; then press (CONT). When the plot is complete, return to Select Option.

Key #2, —VZBAR asks you to Ernter file nams: -0OFE~ Fress LCEHMHD
LIHEd for cataloa If you want a catalog of files on the disc, press first. (This is a
good method to prevent accidental duplication of a file name.) Then enter the file name for the new
converted VisiCalc data file you are creating, followed by (END LINE).

If you do not see the prompt File riams (file name) alres dy exizts, Select
option: C0<F.-C3 youcannow go back to Select Option to assign the next task. But if you do see
it, you have duplicated a file name, and must continue.

You must do one of three things: enter O to overwrite the old file with the new data and
continue with Select Option, or enter R to rename the new file and repeat the directions for key
#2, EEEENEER , or enter C to cancel the store operation and continue with Select Option.
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Key #3, —When the chart has been plotted on the CRT screen, press (CONT), and continue with
Select Option. '

Key #4, —The listing is routed to the current PRINTER IS device, so if it comes out on the wrong
device you may want to the VZBAR program, redefine PRINTER IS, restart VZBAR with
, and re-execute this key function. Once the listing is complete you can return to Select Option and

choose another task.

Key #5, —VZBAR asksifyouwantto Edit legend specifications (‘r’/m) ?
If you want this option, press Y and continue with Legends.

If you are satisfied with the current legends, press and continue.

Edit Titles—VZBARnowasks Edit titles & axes labels: (Y- > ?.Ifyouare
satisfied with the current titles and axes labels, press and return to Select Option.

But if you want to edit them, press Y and continue with Titles and Labels.

Key #6, —This keys displays descriptions of the functions of the special function keys and returns
you to Select Option.

Key #7, —This key will end the VZBAR program and return the computer to calculator mode. A

special safety feature requires that you press Y to confirm that you want to end VZBAR, and

prevents accidental exits.

Key #8, —This key will produce a non-hatched peripheral plot. Continue with the directions
for key #1, .

Key #9, —Go to Data File Declaration.

N
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Example. Use the projected XYZ Corporation data below to generate a clustered bar graph that shows
costs of goods sold, research and development, marketing and sales, and general and admin. from 1981
through 1990.

Years ending June 0
1981 1982 1983 1984 1985 1984 19897 1988 12829 1920

h NET GALES . . . . . . 236 288 374 468 510 o561 &84 84% 1078 1164
COSTS AND EXPENSES: .

€0ST OF GOODS sOLD 123 130 176 22 260 275 308 416 s 605

RESEARCH % DEVELOF 19 26 4 3G 41 a0 62 72 B4 k)

MARKETING & SALES 42 49 &4 aq 97 5 110 136 172 198

GENERAL & ADMIN . 33 35 49 36 71 &7 a9 102 129 163

XYZ Corporoiion

Losts & Expenses Forecast

illione of Dollare)

Yeare ending June 38
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Appendix A

VisiCalc Functions and the Series 80 Personal Computer

This is a list of the functions available for use on Series 80 VisiCalc PLUS. In the following table,
functions that are unique to VisiCalc are marked “VC”, and may be found described in detail elsewhere in
this manual. Series 80 functions that you can use in creating your VisiCalc worksheet are described in
detail in the owner’s manual for the computer.

Entry of functions must begin with either a + or @ symbol. However, the symbol is dropped when the
entry is evaluated.

Functions which require one or two values as arguments will accept values, expressions or value

references.

Function Explanation

FEZ X Returns the absolute value.

HiL&six Arcosine in radians, in 1st or 2nd quadrant.

FakMixs Arcsine in radians, in 1st or 4th quadrant.

ATHOx Arctangentin radians, in 1st or 4th quadrant.

ATHZ (x, y2 Arctangent in radians, of x/y, in proper quadrant.

AWVERAGE Crange VC Computes the average of the values in a range. Example:
AVERAGE(D2,D11).

CEILOx Returns the smallest integer > x.

LS x Cosine in radians.

COT x> Cotangent in radians.

COUMT Crange VC Returns the number of arithmetic entries in the range. Does not count
null cells or cells with labels. Example: COUNT(A1,A12).

Calix Cosecant in radians.

COATE Returns the Julian date in format YYDDD (assumes system timer
properly set before starting VisiCalc).

DIZCOUNT Cdr. range? VC  Computes the present value of the cash flows in the range, discounted

at the decimal rate, dr. Similar to NPV except that the first range
entry is the cash flow at the end of the first period, the second entry is
the cash flow at the end of the second period, etc. Compare
DISCOUNT and NPV: + A2+ DISCOUNT(.15,B2,F2) =
+ NPV(.15,A2,F2).

191
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OTR Cxa
EFE
EREDE

EwxFixs
FLOOR Cx3
FPixs

IHF

THT x2

IR xx

I1FF Crange

LGT Cx
LOGOxs

LOOELIF Y x . range

MAMCx, y2
MA=E Crange

MERH Crange
MIMIx, y»
MIHME Crange:

HA

HFWidr, range?

vC

vC

vC

vC

vC

vC

vC

vC

Degree to radian conversion.

Smallest positive machine number (1E — 499).

Results in an “Error” value that makes all expressions using the
value display EFF .

e* (e =2.71828182846).

Largest integer < x. Same as INT(x).

Fractional part of x.

Largest machine number (9.99999999999E499).

Largest integer < x. (e.g., INT(—7.2) = —8).

Integer part of x. (e.g., IP(—7.2) = —17).

Returns the internal rate of return using a range of cash flows ias the
argument. Example: IRR(B16,M16). Note: The IRR computation is
iterative, not direct, and may take several seconds to complete. This
will also increase worksheet recalculation time.

Log to the base 10 of x, for x > 0.

Natural logarithm, x > 0.

Compares the value x to the values of successive entries in a range
row or column, and selects as the result of the function the
corresponding value from the column immediately to the right, or the
row immediately below the entries in the range row/column. The
values in the range are in ascending order, and the result is the value
corresponding to the last entry in the range row/column that is less
than or equal to x, before an entry greater than x is found. If the first
entry in the range row/column is greater than x, then the result of the
function is I F (Not Available, see function [fi).

If x>y, then x, else y.

Computes the maximum value in the range. Cells containing labels or
null cells have a zero value.

Computes the mean of values in a range (same as AVERAGE).

If x <y, then x, else y.

Computes the minimum value in a range. Cells containing labels or
null cells have a zero value.

Results in a “Not Available” value that makes all expressions using
the value display NA. Allows the effect of a particular value to be
traced through the worksheet.

Computes the net present value of the cash flows in the range,
discounted at the decimal rate, dr. The first entry in the range is the
cash flow at period zero (initial cash flow or initial investment). The
second entry in the range is the cash flow at the end of the first period,
etc. Example: NPV(A3,A2,F2) or NPV(.15,A2,F2), where A3
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contains the discount rate as a decimal value. A2,F2 is the range of

- cells to be evaluated and A2 is the initial investment.

FI 3.14159265359.

FMliix, ys Remainderof x/y: x—y*IP(x/y).

FEH Next number, x, in a sequence of pseudo-random numbers, 0 < x < 1.
ETOOx2 Radian to degree conversion.

SECOx: Secant of x in radians.

SGHOx The sign of x; ~1if x<0,0if x=0, +1if x >0.

SIHOx Sine of x in radians.

SRR Ox D Positive square root of x.

STLEV Crange VC Computes the sample standard deviation of the values in a range.
=M range VC Computes the sum of the values in a range. Example: SUM(B4,B11)
THR Cx Tangent of x in radians.

TIME Time in seconds since midnight (assumes system timer properly set

before starting VisiCalc).
WHE ITAHNCE Crange 2 VC Computes the sample variance of the range values.






Appendix B

VisiCalc on HP Series 80 Computers

If you have extensive experience with VisiCalc on the HP-83/85 Personal Computer you will not find it
necessary to read this entire manual. This appendix will inform you of the similarities and differences
between this version of VisiCalc and the version which runs on the HP-83/85. It will also refer you to the
sections in this manual which give details of the modified commands and features of this version of
VisiCalc. However, if you have had no prior VisiCalc experience, then this manual is written for you. You

should read it carefully and follow the examples.

VisiCalc Modifications

HP-86/87 VisiCalc is very similar to HP-83/85 VisiCalc. Any /PD or /SS files created from HP-83/85
VisiCalc can be used in HP-86/87 VisiCalc. Converted VisiCalc data files created from PLUS programs
on the HP-83/85 can be used on the HP-86/87. This compatibility is reciprocal, except that HP-83/85

VisiCalc PLUS will not accept converted files which were created with more than four pen colors.

HP-86/87 VisiCalc requires no plug-in memory modules. Memory may be increased in increments of 32K,
64K, or 128K, if desired. The PLUS programs require at least 32K of plug-in memory.

HP-86/87 VisiCalc allows you to use any of three plotters (HP 7225, 7470, 9872). Up to eight pen colors are

available for use. The PLUS programs will prompt you for each color in the proper order.

The VisiCalc programs themselves are not interchangeable. This is because of differences in the coding of

the programs and in the operating systems of the two computers.

Experienced VisiCalc users will immediately note that more of the worksheet is visible in the larger CRT
screen. And the availability of more and larger plug-in memory modules provides you with the use of the
entire worksheet, regardless of its contents. For a more detailed explanation of the increased memory
capability of HP-86/87 VisiCalc, refer to section 8, The VisiCalc Worksheet and Computer Memory.

All of the prompts are identical in both VisiCalc versions, except that the words which were abbreviated
on the HP-83/85 (because of the smaller CRT) are now spelled out on the larger CRT screen. The responses

you will be asked to provide are also identical.

New VisiCalc Features

Two of the new features whicl_1 have been added to VisiCalc are made possible by the abilities of the 80
column CRT screen on your HP-86/87.
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The page size command (/GP) uses the CRT screen’s option to display either 16 or 24 lines. The /GP
command is explained in section 6 of this manual, Formatting the Worksheet.

The background command (/GB) uses the CRT screen’s inverse video character set to change the screen
between white letters on a black background and black letters on a white background. The /GB command

is also explained in section 6 of this manual.

A new BASIC program, VZWRITE, enables you to create /SS files from data files consisting of single
dimension numeric arrays. These files can be created from other HP application pacs. The use of
VZWRITE is discussed at the end of section 2, Storing Your Work.
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Index

@ Symbol, use of, 85, 76
Addition, 61

Using SUM for, 66-67
Analysis of Variance, 168
Arithmetic Operators, 61
Asterisk display, 108,119-124
AVERAGE function, 68, 69
Automatic recalculation, 78

B

Global, 78,110-119

Insert, 53-55

Move, 57-58

Print, 145-149, 154-158
Replicate, 85-105

Store, 33-40

Titles, 127-133

Version, 30

Window, 134-140

— (Repeating labels), 30-31

Background, 110, 119, 196

Backing out of an entry or command, 18, 19
Backing up to edit, 17-18

,17-19, 49, 86

Bar charts, vi, 153, 182-189

BASIC, resetting to, 47

Blank cells, 47-48, 141-142

Blank command, 47

C

? (Display commands), 29
Computer memory and the worksheet, 141-143
key, 27-28
Converted VisiCalc data file, 153
COUNT function, 68
Counting entries, 68
CRT window, iii, 12, 141
Scrolling the, 138-140
Splitting the, 134-136
Cursor, cell, 13

Cash flow sign convention, 71
Cell, iii, 12, 20
Blank, 47, 141-142
Contents of, 20
Formatting, 107-110, 111
Memory used by, 47, 141-142
Using formulas in, 24
Cell coordinates, 12,13
From ... to for move, 57
Source and target for replicate, 85-86, 87
Cell cursor, iv, 13, 20
Moving the, 13, 49
Pointing the, 59, 60
Cell data type, 13
Cell indicator, 13, 79, 141
key, 49
Charts, v-vi, 151-189
Bar, vi, 153, 182-189
Line, v, 151, 159-167
Pie, vi, 152,178-182
Circular references, 83
key, 47
Clear command, 47
Clustered bars, 182, 184
Coefficient of determination, 168
Column,
Deleting a, 56
Inserting a, 53-55
Moving a, 57-58
Replicating down a, 93-98
Column width, setting, 110,111-118, 125
Printed, 145, 149
Command mode, 19

Commands, 28-29
Blank, 47
Clear, 47
Delete, 56
Edit, 48-52
Format, 107-110

Moving between two windows, 136-137
Pointing the, 59-60

Cursor direction indicator, 13
And ,27-28

Cursor edit line, 15, 48-49

Cursor keys, using, 14
Terminating an entry with, 27
Functions in edit mode, 48-49

Curve fitting, v, 152, 167-177

D

Data entry mode, 19
Data file, VisiCalc (/PD), 153
Default
Mass storage unit, 33-34
Format, 107,110
Degrees of freedom, 168
Deleting
A file, 33, 39-40
A row or column, 56
Directory, file, 39
Disc
Erasing a, 34
Initialization of, 34
Loading from, 37-39
Mass storage specifier for, 33
Storing on, 33, 34-37
Disc drive, HP 82900 Series, 11, 151
DISCOUNT function, 73
Discount rate
in DISCOUNT, 73
In NPV, 71
Display, VisiCalc, 12
E, 63-64
ERROR, 56, 70, 74, 87
NA,70
Overflow, 125
Division, 61
Dollars and cents format, 108

197
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E

E display in number, 63-64
Editing, iv, 48-52
During cell entry, 52
With ,17-19, 49
With edit command, 48-52
Editline, 13, 48-49
Cursor, 15, 48-49
Edit mode, 19, 48-52
Terminating, 49
Electronic worksheet, iii, 12, 141
Shrinking the, 142-143
Size, 141-142
Ellipses, 85
Entry contents line, 13
Entry ranges, 65
Equipment requirements, 11
Erasing a disc, 34
ERROR display, 56, 70, 74, 87
Errors, system, 71
FULL, 37
Escape sequence, 149
Exclamation point key, (1), 76-83
Exponential curve, 167, 169
Exponentiation, 64
Expressions, 61-65

F

File,
Converted VisiCalc data, 153
Data, VisiCalc (/PD), 40-43, 146, 153
Deleting a, 33, 39-40
Directory, 39
Loading a, 37-39
Storing a, 34-37
File format,
For bar charts, 154, 184
For curve fitting, 154, 170
For line charts, 154, 160
For pie charts, 154,178
/PD files, 41-42
/S8 files, 42-45
First cells, in replication, 86
Fixing titles, 127-133
Format command, 107-110, 119-124
Format,
Default, 107,110
General, 64, 108
Local, 107-110
Of cell data, 13
Replicating a local, 110
Formulas in cells, iv, 24-27, 70
Replicating, 90-93
Forward references, 79-83
F-ratio, 168
FULL (error), 37
Function reference, 61
Functions, 65-76, 191-193
Series 80 computer, 76, 191-193
VisiCale, 65-76, 191-193

G

General format, 64, 108

Global default format, 107, 110
Global formatting, 110-119
Global order, 78

Global recalculation, 78
GOTO key, =), 14, 15,136
GPIO interface, 11, 149
Graphics programs, 151-189
Graphing, iv-vii, 151-189
Local format, 108, 119-124

H

Halting VisiCalc execution, 47, 158-159
Hatching options, 152, 153
Hierarchy, mathematical, 61-62

HP 7225 Plotter, 11, 151

HP 7470 Plotter, 11, 151

HP 9872 Plotter, 11, 151

HP 82900 Series Disc Drive, 11, 151
HP 82905B Printer, 11, 145, 148, 149
HP 82907A Memory Module, 11

HP 82936 A ROM Drawer, 11

HP 82939A Serial Interface, 149

HP 82940A GPIO Interface, 149

HP 00087-15002 Plotter ROM, 11
HP-IB Interface, 149

I

Indicator, cell, 13,79, 141
Initializing a disc, 34

Inserting a row or column, 53-55
key, 49,51, 52

key, 34, 35, 38

Integer format, 108

Integer division, 61

Interface to peripherals, 149, 151
Internal rate of return, 73-74

IRR function, 73-74

K

Keystroke buffer, 20

L

Labels, 20-23, 24, 65
Repeating, 30-31
Replicating, 87-90
Terminating, 27

Left-justified format, 108

Length of titles and formulas, iv, 107, 142

LINCURg program, vii, 158

Linear regression, 167, 168

key, 47

Line,

Edit, 13
Entry contents, 13
Prompt, 13

Line charts, v, 151, 159-167

Loading,

A PLUS program, 158-159
VisiCalc program, 12, 158
Worksheet and data, 33, 37-39

Local formatting, 107,110

Logarithmic curve, 167, 169

Logical operators, 76

LOOKUP function, 74-75



M

Manual recalculation, 78
Mass storage unit, default, 33, 34
Mass storage unit, specification, 33-34
Mathematical hierarchy, 61-62
Maximum in range, finding, 67
MAXR function, 67
MEAN function, 69
Mean sum, 168
Memory allocation, 141-143
Memory module, 11
Minimum in range, finding, 67
MINR function, 67
Mode(s),
Command, terminating, 29-30
Edit, 48-52
Types of VisiCalc operational, 19
Modulo division, 61
Moving a cell cursor, 13-17
Between two windows, 136-137
Moving a row or column, 57-58
Multiplication, 61

N

NA display, 70
Net present value, 71-72
Normal bars, 182, 183
Notation, scientific, 63-64, 125
NOT, use of, 76
NPV function, 71-72
Number of remaining unfilled cells, 13, 141
Numbers in VisiCalc, 61-65
Replicating, 87-90

o

Operands, 61
Operational modes, 19
Operators, arithmetic, 61
Operators, logical and relational, 76
Order, recalculation, 13, 78
Overflow,

Of number, 70

Display, 125

P

Package, the VisiCale PLUS, vii
Page size, 110,118,196
Parentheses, 62, 76
key, 147
/PD
Command, 146, 154-158
File, 41-42, 146, 154
Pie charts, vi, 152, 178-182
Plotting, iv-vii, 151-189
Plotting device, 151
PLUS programs, iv-vii, 151-189
Power curve, 167, 169
Precalculation using (1), 76-77
Precision, 65
Printing directory of files, 35, 39
Print command, 145-149
Printer
Characters per line, 149
Escape sequence, 149
HP 82905B, 11, 145,148, 149
Peripheral, 145, 149

Index

Select code, 145
Print to data file command, 146, 154-158
Prompt line, 13
Propagating NA and ERROR, 70

R
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%, 168
Ranges,
Entry, 65
Source and target, 85
Reading /PD files, 40-42
Reading /SS files, 40-43
Recalculation, iii, 77-83
Order, 13,78
Reconfiguring the worksheet, 142-143
REDZERg program, vii, 158
Reference,
Forward and circular, 83
Function, 61
Of one cell to another, 24-27
Value, 61
Relational operators, 76
Replacing cell contents with blanks, 47-48
Replicate command, iv, 85-105
Replicating
Across rows, 99-105
A formula, 90-93
Alocal format, 110
Down a column, 93-98
Numbers and labels, 87-90
key, 47, 158-159
Resetting to BASIC mode, 47
key, 77
Right-justified format, 108
key, 48-52
ROM, Plotter, 151
Row
Deleting a, 56
Inserting a, 53-55
Moving a, 57-58
Replicating across a, 99-105
Running the PLUS programs, 159
Running the VisiCalc program, 11, 159

S

Scientific notation, 63-64, 125
Scrolling
In edit mode, 48
Synchronized/unsynchronized, 134, 138-140
The cursor, 16
Searching entry ranges, 74-75
Semicolon key, (), 136-137
Shading options, 152, 153
Size of worksheet, 141-143
Slash key, (7), 28-29
Specifying mass storage unit, 33-34
Splitting the window, 134-137
Source range, 85
Stacked bars, 183
Standard deviation, 69
Status area, 13
STDEV function, 69
Store command, 33-40, 146
Storing
A /PD file, 154-158
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The worksheet and data, 33, 34-37
Subtraction, 61 '
SUM function, 66-67
Sum of squares, 168
Switching between programs, 158-159
Synchronous scrolling of windows, 138-140
System errors, 71

T

Target range, 85
Terminating an entry, 19, 27-28
With cursor control keys, 23, 27
With ,27
With (ENDLINE), 21, 23, 24, 27
Terminating command mode, 29-30
Terminating edit mode, 49
Time intervals and normalizing data, 169, 172
Titles command, 127-133
Titles,
Fixing, 127-133
Length of, iv, 107
Top-level mode, 19

U

Underflow of a number, 70
Unsynchronized scrolling of windows, 138-140

v

Value reference, 24-27, 61, 70, 77
Circular, 83
In replication, 85-86

Values, 20, 21, 23, 27
Pointing the cell cursor in, 59-60
Terminating, 27
Variance, analysis of, 168
VARIANCE function, 69
Version command, 30
Version number, 30
VisiCalc display, 12
VisiCalc (/PD) data file, 41-42, 146, 154
VisiCalc PLUS package, the, vii
VisiCale program, loading the, 12, 158
VZBAR program, vii, 153, 182-189
VZCALC program, vii, 11-12, 158-159
VZCURV program, vii, 152, 167-177
VZLINE program, vii, 151, 159-167
VZPIE program, vii, 152, 178-182
VZREAD program, vii, 40-43
VZWRITE program, vii, 33, 43-45, 196

w

Window command, 134-140
Window, CRT, iii, 12, 141
Scrolling the, 138-140
Splitting the, 134-137
Worksheet, electronic, iii, 12, 141
Shrinking the, 142-143
Size, 141-142
Writing /SS files, 43-45

X

XYZ data file, vii, 155
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