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Preface

This book has been an exciting project. In large part VisiCalc it-
self is responsible. Its creators are recognized in Chapter 1, Intro-
duction.

VisiCalc, a computer program, is a tool that in a short time has
achieved widespread use, extreme popularity, and significant
praise for its usefulness and originality of design. In writing about
its use, I hope to serve a variety of VisiCalc users:

New VisiCalc users will find a series of presentations that help
the user become familiar with VisiCalc capabilities and manner of
functioning. The book is organized to present a straightforward
approach to using VisiCalc productively on a computer and to
understanding the relationships between hardware, VisiCalc,
spreadsheets, data, and the people who use this system. The large
number of practice problems is included to help the new user be-
come a skilled user. Many figures illustrate and explain how Visi-
Calc can be used.

Potential VisiCalc purchasers will find a presentation of both
the capabilities and the limitations of using VisiCalc. This book can
place this product in perspective and help in deciding if VisiCalc
can be productive for solving problems for a potential user.

Data Processing managers who are responsible for evaluating
and approving software purchases within their corporation or in-
stitution can use this book to evaluate the appropriateness of this
product to meet the needs of those requesting it.

xiii
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Experienced VisiCalc users will find presentations on creating
templates, on preparing documentation, on user training, and on
recognizing, preventing, and correcting errors. The book is also an
indexed reference guide, which presents the features of VisiCalc.
It provides a general orientation to producing VisiCalc sheets that
are useful parts of the system that we use or may be used by our
clients, secretary, or supervisor. A short training session is out-
lined; it can be used to train those who will work with the tem-
plates that we prepare.

Educators and trainers can use the book as a framework for
coursework and training on the use of VisiCalc. The book provides
an understanding of the power of VisiCalc and of the cautions
necessary with this system. Practice problems are included; these
can be assigned to students or trainees to help them in developing
their skills.

Managers, clients, and others who use results obtained from
VisiCalc models or who work with models prepared by others can
use the book to develop an understanding of how those models
are built and how reliable they are when used.

I want to recognize and thank Larry Benincasa of Reston Pub-
lishing Company for his immediate and continued enthusiasm and
support of this project.

I discussed the book regularly with Dominic Fantauzzo of the
National Technical Institute for the Deaf at the Rochester Institute
of Technology (NTID/RIT) and benefited from his enthusiasm,
suggestions, and interest. He, John Sweeney, and Paul Taylor
each asked to read the manuscript and each offered valuable com-
ments. Others at NTID/RIT who have helped or provided support
include Rick Curwin, Robert Taylor, Lorna O’Brien, Warner
Strong, William Castle, Nancy Fabrize, Barry Keesan, Mike
Kleper, Sondra Milko, Bruce Peterson, Sheila Reasoner, Rosanne
Rivers, Doug Sargent, and Alan Willett.

Philip F. Paul provided an important review of the manuscript,
and I benefited from his suggestions.

Others who have been supportive or helpful, often in ways un-
known to them, include Roz Beil; Sikandar Shaikh, C. R. Myers,
and Nick Francesco, all of The Computer Center in Rochester,
New York; William Carras; Frank Hacknauer; Marc Nodell; David
Cole; and Al Tommervik.

My introduction to VisiCalc was through the product manual
written by Dan Bricklin and Bob Frankston.



Preface XV

David Kroenke’s framework for considering a computer system
influenced my thinking and the organization of my writing in
several chapters.

Many word-processing technicians have participated in prepar-
ing the manuscript. Although by choice they are usually not recog-
nized by name, I want to do so. They are Laura Beiderbecke,
Sharyn Bendzus, Dorothy Cerniglia, Petr ]. Chudoba, Debra
Dietch, Kathy Exner, Barbara Hall, Marcia Hood, Mary Jo Ingra-
ham, Jane Johnson, Irene Kulesa, Tammy Marin, Theresa
Northrup, Katrina Poquette, Betty Shaffer, Anita Sherman, and
Gary Stape.

Ellen Cherry’s work as production editor on this book for Res-
ton Publishing Company was thorough and was done with great
care. It was a pleasure to work with her again.

Others at Reston who have been helpful include Nikki Harden
and Carol King.

My wife Marian and our sons Noah and Gabriel support me con-
tinually.

Donald H. Beil
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Introduction

Using VisiCalc® successfully involves an understanding of this
product as part of a full system that includes not only VisiCalc it-
self but a number of other considerations as well. This environ-
ment or system includes

The VisiCalc program we use.

The computer on which we use the program.

Uses to which we put VisiCalc, that is, the electronic sheets
which we prepare and use.

Data we enter when we use electronic sheets.

People who use this system.

In this chapter, we’ll briefly discuss the importance of each of
these.

THE VISICALC SOFTWARE PROGRAM

VisiCalc is a computer program written by Dan Bricklin and Bob
Frankston, Software Arts, Inc., which has it copyrighted, and is
marketed by VisiCorp (Personal Software), Inc., and others. The
program is sold as a package consisting of the VisiCalc program on
a diskette, an accompanying manual, and a reference card, all
packaged in a binder.

VisiCalc® is a registered trademark of Personal Software, Inc., VisiCorp.
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Its capabilities are discussed generally in Chapter 2, The Capa-
bilities of a VisiCalc System, and specifically throughout other
chapters. Likewise, its limitations are discussed in Chapter 12, The
Limitations of a VisiCalc System, and throughout the book. Other
chapters describe how we use this system. A thorough under-
standing of what VisiCalc can and cannot do and how it is used is
vital for us if we want to determine if and how it can be used to
solve problems that we face.

All examples in the book have been prepared on an ATARI

800™ microcomputer. VisiCalc 1.74A has been used.

THE COMPUTER ON WHICH WE USE VISICALC

The computer, or hardware, on which we use, or run, VisiCalc
will make a difference in how we can use it. For example, the size
of the memory will directly affect our use of VisiCalc, since it can
limit the problem solution we prepare.

THE USES FOR VISICALC

We will see that as we use VisiCalc to solve problems, we create
what are called electronic sheets. To prepare them we’ll need to
know how to build these sheets. We'll discuss this in the following
chapters: 3, Getting Started; 4, Commands; 5, Labels, Numbers
and Formulas; 6, Built-in Functions; and 7, Other Topics.

In Chapter 9, Creating Templates, we'll discuss how to prepare
models or patterns called templates. These are electronic sheets on
which we’ve prepared models with some, but not all, of the values
needed to calculate relationships. We’ll complete these by entering
the required values and rapidly obtaining our desired results.

We'll present ways of dealing with errors in our work in
Chapter 8, Recognizing, Preventing, and Correcting Errors.
Chapter 10, Documentation, provides some simple formats that
we can use to record information of value to users (including our-
self) of our work.

This area, using VisiCalc productively to solve our problems, is
a major emphasis of this book.

ATARI® is a registered trademark of Atari, Inc.
ATARI 800 is a trademark of Atari, Inc.
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THE DATA WE ENTER

With VisiCalc, as with any computer system, the results are
heavily dependent upon the data provided, the numeric values
and label information (for example, budget dollar amounts, em-
ployee names, etc.) that we enter. If we have an electronic sheet
accurately prepared and then we enter data incorrectly, our results
will most likely also be incorrect. We’ll see that a VisiCalc system
has limited capabilities for verifying the accuracy of data, a limita-
tion that requires cautious use on our part. In Chapter 9, Creating
Templates, we'll discuss this topic thoroughly.

SYSTEM USERS

If we want to use VisiCalc productively, we must be fully in-
formed regarding its use. In addition, we’ll find that others may
use the VisiCalc electronic models, or templates, that we prepare.
If others use our work, we must ensure that they are properly
trained and have sufficient knowledge of their crucial responsibili-
ties in the functioning of the full system. Chapter 11, What Our
Client, Secretary, or Supervisor Needs to Know, contains an out-
line of a training session that we could conduct to ensure ap-
propriate results.

Chapter 13, Practice Problems, is designed to provide a variety
of problems to assist VisiCalc users in developing skills to use this
system. The problems also suggest a wide range of potential uses
of VisiCalc.

The Preface contains a short review of how other current or po-
tential VisiCalc users may find this book useful.
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The Capabilities of a
VisiCalc System

INTRODUCTION

VisiCalc is a powerful versatile software tool available for the
ATARI 800 computer system. Its power lies in its advertised ability
to provide the capabilities found in our use of a pencil, a sheet of
paper, and a calculator. But because it provides an “‘electronic
sheet,” the power of the computer is combined with this software
to give results accurately and readily and with great flexibility. It
is useful in a wide variety of applications.

Budgeting and forecasting are two prime examples. In this
chapter, we’ll combine these two topics into one area, ““budget
forecasting,” and discuss the capabilities of VisiCalc. In Chapter
12, The Limitations of a VisiCalc System, we’ll examine the limita-
tions of a VisiCalc-based system.

A SAMPLE PROBLEM: BUDGET FORECASTING

We'll begin our budget forecasting cycle with information about
our current budget. Figure 2-1 shows our starting point. Notice
that we’ve started with a simplified version of an expense budget;
we'll build toward a more realistic example. The example of Figure
2-1 contains only a few lines with one column total. But even at
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this level, the complexities of budget forecasting can be demon-
strated. PERSONNEL costs are dependent on the number of peo-
ple employed (EMPLOYEES). BENEFITS are forecast as a percen-
tage of PERSONNEL costs. TRAVEL expenses also depend on the
number of people (EMPLOYEES).

As we sit down to do this forecast by hand, we have the budget
worksheet of Figure 2-1 and some assumptions about the future.
We expect to grow at 5 people per year, meaning that we’ll go
from 50 people in the current fiscal year (FY 0), to 55 next year
(FY+1), to 60 in two years (FY+2), and finally to 65 people in
three years (FY+3). Total PERSONNEL costs for the current year
(FY 0) are calculated by multiplying the number of EMPLOYEES
by the average salary of $20,000. Salaries are expected to rise 10%
per year, with salaries for new employees calculated at the aver-
age salary for the year.

The computations of future PERSONNEL costs alone are not
simple, as amounts are extended and increases for current
employees are combined with costs for future new employees.
However, once the PERSONNEL costs are determined, the BENE-
FITS computation is straightforward. In our example, BENEFITS
are 25% of PERSONNEL costs. For the other lines, we’ll need to
make some assumptions about the future; for example, TELE-
PHONE, HOSPITALITY, and EQUIPMENT each increase at 10%
per year, RENT is constant at $60,000 per year, and TRAVEL

EUDGET FORECAST
KKK KK KK KKK KKK K Y E AR KKK KK K K K K K XK K KKK XK K

FY 0 EYa] FY+2 FY+3

KKK XK KX K KKK K KK XK XK K XK XK K XK XK XK XK XK X
Employees 50
Fersonnel 1000000
Eenefits 250000
Telephone 10000
Rent 460000
Travel 40000
Hospitalty 1000
Equipment 18000

TOTAL % 1372000

Figure 2-1. A budget forecasting worksheet for four fiscal years showing data
for the current year (FY 0).
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costs, currently budgeted at $800 per person, will increase 20%
per year per person. We'll need to be careful with this line
(TRAVEL) as it’s also a function of the number of people working.

Figure 2-2 contains our budget, prepared by hand with a calcula-
tor for FY+1 through FY+3, following the rules established for
ourselves in the preceding paragraphs.

Figure 2-2 is prepared by working carefully through the rows
and columns and by recalling our assumptions as each item is cal-
culated. Now suppose that we decide not to hire 5 new people per
year but 6. Our hand calculations require a fresh worksheet,
transfer of some numbers that we can carry from Figure 2-2 as is
(although simply copying numbers introduces the potential for er-
rors), and the recalculation of the PERSONNEL costs, BENEFITS,
TRAVEL, and TOTAL lines; that is, everything affected by the
number of EMPLOYEES.

Although we may get faster at the calculations, our tools are
simply inadequate for the process. Our abridged budget of Figure
2-2 contains 27 values that we have entered or calculated (nine
each for three years, including the totals). Most entries are a func-

BEUDGET FORECAST
KKK KKK KKK KOIOKK KKK Y E AR KKK KKK KKK KK KKK KKK

FY 0 FY+1 FY+2 FY+3
KKK KK XK X KKK KK XK X KKK KKK X KEEKXKKXK
Emplovyees 50 55 60 65
Fersonmnel 1000000 1210000 M5Xo0o 1730300
Eenefits 250000 303500 363 coo u32575
Telephone 10000 | 1oeco I A 1oo 13370
Rert, 60000 o 000 loooo o0 &00
Travel 40000 5a¥co Lal2o ¥q £56
Hospitalty 1000 Iloo 1210 133/
Equipment 18000 jaso0  A1¥0 23958

TOTAL $ 1379000 57200 197930 35/330

Figure 2-2. Our budget worksheet with values calculated by hand for the next
three fiscal years.
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tion of some other entry as established by our own budgeting
rules. If we want to change those values, we need to recalculate
each entry dependent on its assumption.

Inadequate tools is an understatement. The tools available are so
weak that we can be prevented from doing a thorough analysis.
The effort can easily go into preparing a numerically accurate
budget rather than a planned one.

THE POWER OF VISICALC

VisiCalc is an excellent tool for solving this problem and many
others. Working at the computer, we can create a worksheet,
often called an electronic sheet or spreadsheet, consisting of our
budget line-item names, column headings, our FY 0 actual values,
and then “formulas” for calculating all other entries based on our
assumptions.

The simple budget used in earlier figures appears in part on the
screen of a computer, as shown in Figure 2-3. Notice that we can
see only part of the budget worksheet even though we have en-
tered the full sheet. We'll discuss this limitation and ways VisiCalc
provides to overcome it later in this chapter. Also notice that the
worksheet on the screen follows the format in our earlier work.

Figure 2-3. Part of our budget forecast on the ~ Figure 2-4. Our VisiCalc screen after revising

screen of a computer using VisiCalc. the number of new EMPLOYEES, assuming
that we hire six new people per year instead of
five.
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We have used VisiCalc to prepare the sheet in a format to match
our desires; we are able to create these worksheets to meet our
needs. (We'll discuss the information displayed on the border of
the screen in Chapter 3, Getting Started.)

Now let’s see how we can use this VisiCalc sheet as a replace-
ment for the inadequate tools discussed earlier.

Suppose we want to hire 6 people instead of 5 in each of the
three future years. We can ask this type of “what if...” question
easily with VisiCalc. We can change the entries for EMPLOYEES
to 56, 62, and 68 and in a second or so have the complete budget
revised to include the new values as displayed in part on the
screen, as shown in Figure 2-4. The values for the year FY+1 have
been updated to reflect the new forecasts for the additional em-
ployees.

Similarly, we could ask: “What if” we change our BENEFITS
percentage? ““What if” we change the cost of TRAVEL per em-
ployee? Other similar “what if” questions could be asked, and
with VisiCalc we immediately have the impact of such a change
displayed for us.

This is the power of VisiCalc.

The preparation of this particular budget spreadsheet requires
approximately the same amount of time as preparing the values of
Figure 2-2 by hand (this will not be true for all problems). In this
time, we can create all relationships that we’ve discussed. Doing
this job with VisiCalc gives us an astounding advantage in our
forecasting calculations. Once the relationships are established, we
can change any one value or relationship (called a formula) and
immediately see the impact of that new assumption.

A REALISTIC EXAMPLE

Let’s move from here to a real budget rather than the preceding
abridged, invented version. Figure 2-5 shows a full expense
budget in its final form as we want it to be prepared. Values must
be calculated for each FY other than FY 0. The unabridged budget
actually contains 34 line items plus 14 subtotal lines, plus a total
line—that is, 49 lines, not the 8 shown in the earlier example in
this chapter. The “real” job requires a significant amount of time
for the calculations when performed by hand. Also consider the
impact if we wished to forecast for 10 years, not 5 as shown here.

Notice that the budget has line items, subtotals, and final totals;
that it has underlines; and that there are assumed but invisible re-
lationships between entries. For example, the BENEFITS may be



FIVE YEAR FISCAL FORECAST EASED ON A
10 % INCREASE FER YEAR

Fiscal Fiscal Fiscal Fiscal Fiscal Fiscal

Code Descript. Year 0 Year+1 Year+2 Year+3 Year+4 Year+5
(000) €000) 000) (000) 000) €000)
*x110 Frof.Salr 1553 1708 1878 2065 2271 2498
*x120 F/T Frof 28 30 33 36 a9 42
*x141 Consultnt 99 108 118 129 141 155
sub. 1680 1846 2029 2230 2451 2695
192 F/T I 116 127 139 152 167 183
143 F/T II 54 59 b4 70 77 84
sub. 170 186 203 222 244 267
144 P/T IIT 107 117 128 140 154 169
145 P/T IV i8 19 20 22 24 26
sub. 125 136 148 162 178 195
150 Hrly I 62 68 74 81 8% T
152 Hrly II 15 16 17 i8 19 20
155 Hrly III 0 0 0 0 0 0
sub. 77 84 ?1 29 108 117
*200 Eerefits
210 Soc Sec 209 229 251 276 303 3338
220 Retirmt 112 123 135 148 162 178
232 L/T Dis 12 13 14 15 16 17
240 Hlth In S1 56 61 67 73 80
260 Maj Med 15 16 17 18 19 20
270 Wkm Cmp 27 29 31 34 37 40
sub. 426 466 509 558 610 668
310 Suppls I 44 48 82 57 62 68
320 Suppls IT 62 68 74 81 -4 97
106 116 12 138 151 165
408 Conmsltnts 72 79 86 ?4 103 113
590 Cons Trvl 12 13 14 15 16 17
sub. 84 2 100 109 119 130
430 Telephorne 25 27 29 31 34 37
sub. 25 27 29 31 34 37
470 Travel I 48 52 4 62 68 74
515 Travel II 27 29 31 34 37 40
sub. 75 81 88 96 105 114
520 Hospitlty bk ¢ 12 13 14 15
544 Recruitng 39 42 46 S0 S5
580 Advsrs I 0 0 0 0 0
585 Advsrs II 0 0 0 0 0
sub., S0 54 59 b4 70
620 Equp Rent 57 62 68 74 81 89
57 62 68 74 81 89
630 Repair 38 41
631 Maintnce 42 46
sub. 80 87
%755 Contnancy 10 11 12 13 14 15
756 Contna75é 10 11 12 13 14 15
sub. 20 22 24 26 28 30
xx912 Equipment 120 132 145 159 174 191
xx914 Equip>200 104 114 125 137 150 165
sub. 224 246 270 296 324 356

00 0 3030 3 00 00 00 0000 3K 3K 30 200 0 0 000 0 0 3K K00 00 033K 0K 0K 0K 3K 3K 0K K KKK KK K K

Total ¢ 3195 3501 3834 4204 4610 5057

0 200K 0N KKK R0 0 0 330 00 0K 3000 33000 000 30K K OK XK KK KKK KKK KK KK KK

Figure 2-5. Our full budget with forecast information supplied for FY-+1
through FY+5.
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computed as a percentage of the salary line items. VisiCalc has all
these capabilities. However, we are working at a computer system
with a screen that has limitations on the number of lines and char-
acters (numbers, letters, punctuation, blanks, etc.) that can be
displayed simultaneously. Our entire real budget will not fit on
the screen. This is a consideration when VisiCalc is used to solve
problems.

However, VisiCalc has a series of commands to control which
portion of the sheet appears on the screen. It is possible to
“move’” the sheet “under” the screen and therefore see parts of it
as we desire. Some of these screen capabilities are discussed and
demonstrated later in this chapter; all will be fully explained in the
book.

SCREEN FORMATTING

VisiCalc offers an on-line window onto the electronic sheet. The
sheet seems to move or “scroll” under the window. This action is
like reading microfiche in a microfiche reader. The microfiche con-
tains much more than we can see at one time. With VisiCalc, we
can reposition the window so that it shows portions of the sheet,
as in Figure 2-6. This shows the “screen” overlaid on the larger
budget sheet. The window moves over the sheet like a magnifying
glass.

VisiCalc, in its screen formatting capabilities, is much more
powerful than a microfiche reader or a magnifying glass. For ex-
ample, it can change the width of the columns shown. In this
way, if we narrow the columns, we can ““see’’ more of the sheet,
as in Figure 2-7, where 6 columns appear on the screen instead of
4 in the previous figure.

These two figures show only numerical values; our column
headings (top) and budget identification (left) have scrolled from
view. Another capability of VisiCalc is a Title command that al-
lows us to fix, or freeze, titles corresponding to what is on the
remainder of the screen. Titles can be fixed vertically (column-
wise), horizontally (rowwise), or in both directions. Figure 2-8 is
similar to Figure 2-7 except that both the column labels and row
labels are shown on the screen in correspondence to the numeric
values shown.

In addition to these capabilities, the screen can be split horizon-
tally or vertically into two windows each of which displays part of
the sheet. Each portion can then be scrolled separately, and each
can have separate titles and column widths. This is a powerful ca-
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pability, as shown in Figure 2-9, in Figure 2-10, and again in Fig-
ure 2-11.

Figure 2-9 shows a horizontal split in the screen. We can ob-
serve the effect on the fiscal year (FY) totals at the bottom of each
column while changing other parts of the screen, for example, the
percentage increase per year in our budget. Figure 2-9 shows
several of the fiscal year totals for a 10% increase per year in each
line item starting in FY+1, and Figure 2-10 shows the same win-
dow for a 14% increase starting in that year. At our computer we
can immediately see the impact on the total annual budget caused
by this projected increase in our budget. The second window oc-
curs within seconds after we change the percentage.

In the next illustration, we've selected a vertical split in the
screen. In Figure 2-11, we see the effects on some of the line
items of our FY+5 budget caused by the change to a 14% per year
increase in our budget.

USING THE ELECTRONIC SHEET

Preparing the relationship between entries of the sheet involves
creating formulas which actually become entries of the sheet. For
example, look at the part of the sheet shown in Figure 2-12. We'll
provide a brief description of the sheet here and a full description
in Chapter 3, Getting Started.

First notice the columns and rows of information, like a large ac-
counting sheet. Each column on the screen is labeled at the top.
The columns now on the screen are B, C, D, and E. Each row also
is labeled, but with numbers, not letters. We can see rows 26, 27,
... 44, 45 on the screen in Figure 2-12. Each place where a column
and row meets is called an entry. Each entry is named with the
column label, then row label, for example, Al, G35, or C29.

At any entry on the sheet, we can write a label, such as the

word
BENEFITS
at entry B37. Or, we can write a numeric value such as the value
209

at location C38. Or we can write a relationship, called a formula,
on the sheet at an entry, as we’ll see. We write all this information
by typing the characters on the keyboard of the computer.
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FIVE YEAR FISCAL FORECAST EASED ON A

10 % INCREASE FER YEAR

Fiscal Fiscal Fiscal Fiscal Fiscal Fiscal
Code Descript. Year 0 Year+1 Year+2 Year+3 Year+4 Year+5
000) €000) €000) €000) (000) 000>
%110 Frof.Salr 1553 1708 1878 2065 2271 2498
x120 F/T Frof 28 30 33 36 39 42
x141 Consultnt 99 108 118 129 141 155
1846 2029 2230 2451 2695
142 BLY X 116 127 139 152 167 183
143 PZT IE S4 59 64 70 7 4 84
sub. 170 186 203 222 244 267
144 P/T III 107 117 128 140 154 169
145 F/T IV i8 19 20 22 4 26
sub., 25 136 148 162 178 195
150 Hrly I ) 68 75 81 89 7
152 Hrly IT iS5 16 17 i8 19
155 Hrly III 0 0 0 0 0 0
sub. 77 B84 ?1 b g 108 117
%200 Benefits
210 Soc Sec 209 2 251 276 303 333
220 Retirmt 112 12 135 148 162 178
232 L/T Dis 12 13 14 15 16 17
240 Hlth In 51 56 61 67 73 80
260 Maj Med 15 16
270 Hkm Cmp 27 29
sub . 42, 466
310 Suppls I 44 48 s
320 Suppls IT 62 68 1
————————— ——— ERu !
sub. 06 116 2 6l
408 Consltnts 79 73
S90 Cons Trvl 1 13
sub. B84 92 1]
430 Telephone 25 27 =
sub. 25 27 S
=
470 Travel I 48 S k7
515 Travel II 27 29 +
sub. 75 81
S20 Hospitlty 10 11 12
544 Recruitrng 36 39 /2
580 Advsrs I 0 0 0
585 Advsrs II 0 0 0
sub. 46 S0 54 59 64 70
620 Equp Rent 57 62 48 74 81 89
sub. 57 62 68 i | 81 89
630 Repair 38 41 45 49 83 S8
631 Maintnce 42 46 S0 55 60 b6
sub. 80 87 95 104 113 124
%755 Contnancy 10 11 12 13 14 15
756 Contra75é 10 11 12 13 14 15
sub. 20 22 24 26 28 30
xx912 Equipment 120 132 145 159 174 191
xx914 Equip>200 104 114 125 137 150 165
sub. 224 246 270 296 324 356
Total $ 3195 3501 3834 4204 4610 5057

30000000 00003006 3K 2K 3K 0000 2 0 0 03K 0000000 23 0 3030300300 30K K KK 0 K 0K KK 0K KKK 3K KKK XK

Figure 2-6. A screen overlaid on the budget sheet illustrating how VisiCalc

provides a window onto the sheet.



FIVE YEAR FISCAL FORECAST EASED ON A
10 % INCREASE FER YEAR

Fiscal Fiscal Fiscal Fiscal Fiscal Fiscal

Code Descript. Year 0 Year+1 Year+2 Year+3 Year+4 Year+5
€000) €000) €000) ; (000) 000>

x110 Frof.Salr 1553 1708

x120 F/T Frof 30

x141 Consultrt 108

142 P/T X 116 127 139 152 167 i83
143 F/T II S4 59 b4 70 77 84
sub. 170 186 203 222 244 267
144 P/T III 107 117 128 140 154 169
145 F/T IV 8 19 20 22 24 26
sub. 129 136 148 162 178 195
150 Hrly I 62 68 74 81 8% ?7
152 Hrly II 15 16 17 18 19 20
159 Hrlyg III 0 0 0 0 0 0
sub. 77 8 ?1 29 108 117
x200 Eenefits
210 Soc Sec 209 229 251 276 303 333
220 Retirmt 112 123
232 L/T Dis 12 13 ot
240 Hlth In o1 Sé
260 Maj Med 15 16
270 Hk.m Cwmp 27 29 » 41
sub. 426 466 A
310 Suppls I 4 48 L
320 Suppls II 68 > o
sub. 106 116 :
X
408 Consltnts 72 79
S90 Cons Trvl 12 13 1
sub. 84 92 e
430 Telephone 25 2 o ==
sub. 25 27 =
3
470 Travel I 48 52
515 Travel II 27 29,
sub. S B1 88 96 105 114
520 Hospitlty 10 i1 12 13 14 1S
544 Recruitna 36 39 42 46 S0 55
580 Advsrs I 0 0 0 0 0 0
585 Advsrs IT 0 0 0 0 0 0
sub. 46 S0 S4 59 64 70
620 Equp Rent 57 62 48 74 81 89
sub. a7 62 48 74 81 89
630 Repair 38 41 45 49 83 S8
631 Maintnce 42 46 50 S5 60 b6
sub. 80 87 95 104 113 124
%755 Contnancy 15
756 Contna75é 15
sub.
xx912 Equipment 120 132 145
xx914 Equip>200 104 114

224 246 270

000030 30K MK K K KKK K KK 0 20K 2 320K 0K 200000 3K 0 60000 0 3020000 0 0K KK 0K 30K KK K 3K K K K KK XK KK X
Total $ 3195 3501 3834 4204 4610 5057

30K 0K KK KK KK K0 3000300 3K 30300 0000008 0 K 3K K 0K KK 3K 3K 3K 3K 0K K K K 3K K K K KK XK

Figure 2-7. A window onto our budget with the budget displayed with narrower
columns than in Figure 2-6.

13
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FIVE YEAR FISCAL FORECAST EASED ON A
10 % INCREASE PER YEAR

Fiscal Fiscal Fiscal Fiscal Fiscal Fiscal
Code Descript. Year 0 Year+1 Year+2 Year+3 Year+4 Year+5
(000 €000) €000) (000) (000> €000)

%110 Frof.Salr 170 1878 2065 2271, 2498
*x120 F/T Frof 33 36 a9 42
*x141 Consultnt 8 118 129 141 155
sub. 846 2029 2230 2451 2695
142 F/T I 127 139 152 167 183
143 F/T II 59 64 70 T 84
sub. 186 203 222 244 267
144 P/T III 117 12 140 154 169
145 F/T IV 19 20 22 24 26
sub. 136 148 162 178 195
150 Hrly I 68 74 81 89 97
152 Hrly IT 16 17 18 A9 20
155 Hrly IIT 0 0 0 0 0
sub. 4 ?1 99 108 117
%200 Benefits

Soc Sec 22 251 276 303 333
Retirmi 12 135 178 167 178
L/T Dis 13 14 15 16 17
Hlth In 56 61 67 73 80
Maj Med 16 17 i8 19 e 0

Wkm Cmp 29 31 34 37
sub. 466 S09 558 610 668

Suppls I 62

89

Suppls II

113

17

130

37

37

74

40

114
157

S

0

0

620

630 Repair 38 41 45 49 53 58
631 Maintnce 42 46 50 S5 60 66
sub. 80 87 95 104 113 124

%755 Contnarncy 10 11 12 13 14 15
756 Contrna75é6 10 11 s 13 14 15
sub. 20 22 24 26 28 30

xx912 Equipment 120 132 145 159 174 191
*xx914 Equip>200 104 114 125 137 150 165
sub. 224 246 270 296 324 356

0 2000 30 20 0 30 0 00K 0 K0 K K 20 0 03K 00 30 30300 0080 30K 0K K K 3K 0K 3K 0 3K KK 0K X

Total $ 3195 3501 3834 4204 4610 5057

300 0K KKK KK K 0K 30 0 300 0K 36 0K K 3K 0 0 30 3 3 0030 3000 0 00 K 3 0 0 0 K 0 0 00 0 00 K 3K K XK X K X

Figure 2-8. A window onto the budget sheet illustrating fixed titles.



FIVE YEAR FISCAL FORECAST EASED ON A
10 % INCREASE FER YEAR

Fiscal Fiscal Fiscal Fiscal Fiscal Fiscal
Code Descript. Year 0 Year+1 Year+2 Year+3 Year+4 Year+5
(000) (000) €000) (000) 00) 000>
x110 Frof.Sayr 1553 1708 1878 2065
x120 P/T Fro 28 30 a3 36
x141 Consultn 9?9 108 118 129
sub. 1680 1846 2029 2230
142 /T I 116 127 139 152
143 T II 54 59 b4 70
sub. 170 186 203 222
144 P/T NIITI 1N7 117 12
145 F/T N 19 2
125
150 Hrly I 62 68 74 81
152 Hrly IT 15 16 17 i8
155 Hrly ITTI 0 0 0 0
sub. 77 84 ?1 ?9
%200 Eenefits
210 Soc Sec 209 2 251 276
220 Retirmt 112 12 135 148
232 L/T Dis 12 13 14 15
240 Hlth In S1 56 61 &7
260 Maj Med S 16 17, i8
270 Wk Cmp 29 31 34
sub, 426 466 i o
310 Suppls T a8 48
azo Suppls II 62 68 ¢
sub. 106 116 5
408 Consltnts 72 79 =
890 Cons Trvl 12 13
sub. 84
430 Telephone 25
sub. 25
470 Travel T 48 52
515 Travel II 27 29
sub. 75 81
520 Hospitlty 10 1 EH
544 Recruitng 36 E
580 Advsrs I 0 0 U U
585 Advsrs IT 0 0 0 0 0 0
sub. 46 50,
620 Equp Rent 57 2
sub., 5 62
630 Repair 38 41 45 49 53
631 Maintnce 42 46 50 S5 60 b6
sub. 8 87 95 104 113 124
x755 Contnancy 0 11 12 13 1
756 Contna75 10 11 1z 13 4 S
syb. 20 22 24 26 28 30
xx912 Equiphent 120 132 145 159 174, 191
xx914 Equjp>200 104 114 125 13 15 165
suif. 22% 246 270 96 324 356
v
XEXKKXK O XXX XK XX YK KKK XK XK XX RO KK KKK KKK X
Total ¢ 3195 3501 3834 42 4610 5057
300 O 0K 2 MM 00 000 00000036 00K 50 33003 0K 30K 07 O 3 20 2 0 3K KK 3 0K K

Figure 2-9. A horizontally split screen illustrating our totals (bottom) and
another portion from the sheet (top).
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FIVE YEAR FISCAL FORECAST EASED ON A
1

]

%

INCREASE FER YEAR

Fiscal Fiscal Fiscal Fisc Fiscal Fiscal
Code Dedcript. Year 0 Year+1 Year+2 Year+: Year+4 Year+5
(000) €000) 000) €000) 000) 000>
x110 553 1770 2620 2986
x120 28 31 44 S0
x141 29 112 64 186
1680 1913 2179 2482 282 3222
142 116 132 150 171 194 221
143 54 61 69 78 88 100
193 219 249 282 321
144 107 121 137 186 177 01
145 18 20 22 2 28 1
sub. 25 141 159 181 205 232
50 Hrly v 70 79 90 102 116
152 Hrly 1 17 19 21 23 26
155 Hrly IXI 0 0 0 0 0
sub\, 77 87 98 111 1RS 142
%200 EBerefits
210 Soc Sec 209 238 271 308 351 400
220 Retirmt 112 127 144 164 186 212
232 L/T Dis 2 13 14 15 17 9
240 Hlth In S1 58 b6 75 89 ?6
260 Maj Med 15 17 19 21 2 26
270 Wk Cmp 27 0 34 as 43 49
sub. 426 48 548 621 705 80
310 Suppls T 4 S0 &7 64 v4 2
320 Supp v4 70 79 90 102 116
10 120 5
408 Consltnts 72 82
590 Cons Trvl 12 13
sub. 84 25
430 Telephone 25 28
sub. 25 28
470 Travel I 48 )
§15 Travel IT 27 <
sub, 75 84
520 Hospitlty 10 11
544 Recruitng 36 L5
580 Advsrs T 0 0
585 Advsrs IT 0 0 s s =R
sub. 46 52 -
620 Equp Rent o7 9 -
sub., 57 64 72 8z
630 Repair 38 4 49 59 62 70
631 Maintrce 42 7 53 60 68 77
sub. 0 90 102 115 130 14
%755 Contrnancy 10 11 2 13 19 15
756 Contna756 10 biS ¥ 2 13 14 15
sub. 0 22 24 26 2
x%x912 Equipme 120 136 176 200 228
xx914 Equi 04 118 182 173 197
sub. 3 3 425
KKK KK PR K 5K KK K 0K K KKK KK KK KK KK K X A K 0K K KKK K KK XK K
Total ¢ 3199 3626 137 467 5313 6043
ORI KK A IR ORI KKK XK KKK K KK 3K KKK KO KKK KK B K KK K K 3K K KKK K KK K

Figure 2-10. The screen of Figure 2-9

percentage increase from 10% to 14% per year.

moments after revising our line-item




FIVE YEAR FISCAL FORECAST EASED ON A
14 % INCREASE FER YEAR

Fiscal iscal Fiscal Fiscal Fiscal Fiscal

Code Descript. Year 0 ar+1 Year+2 Year+3 Year+4 Year+5
000) €000) (000) (000)

*x110 Frof.Salr 155 2299 2620 2986
x120 F/T Frof 28 39 44 S0
x141 Consultnt 9?9 144 164 186
sub, 1680 2482 2828 3222

142 F/T T 116 71 194 221
143 F/T II 54 78 88 100
sub., 170 249 282 321

144 F/T IIT 107 156 177 201
145 F/T IV 18 25 28 31
sub. 125 181 205 232

150 Hrly I 62 90 102 116
152 Hrly II 15 21 2 26
155 Hrly III 0 0 0

%200

210

220

232

240

260

270

310

320

408

590

430 TeleRhone

470

515

52 Hospitlty >

544 Recruitng

580 Advsrs T

585 Advsrs II
sub,

620 Equp Rernt /
sub. a7 b4 7 82 23 106

630 Repair 38 43 49 5] 70

631 Maintrnce 47, 47 a3 60 rirTe
sub. 80 ?0 102 115 147

%755 Contrancy 10 11 12 13 14 15

756 Contng756 10 = 12 13 14 15
sub. 20 22 24 2 28 30

xx912 Equipment 120 136 155 200 228

xx%x914 Equip=200 104 8 173 7
sub, 289 373 425

KKK KKK KKK KK KK K KK KKK 3K KKK KK K K KK KK 3K KKK 3K 3K KKK K 3K KK 3K KK XK K XK KK X KK K K
Total ¢ 3195 3626 4117 4677 5313 6043

KKK KKK K KK KK 3K 0K KK K KKK 3K K KKK KK KK 3K 30K K KK KK KK KK KK K K K K 3K KK 3K K K X KK KK KK KK

Figure 2-11. A vertical split in the screen illustrating the relationship between
years FY 0, FY+4, and FY+5.
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Figure 2-12. Part of the budget electronic sheet used to illustrate the estab-
lishment of formulas created to provide relationships between entries.

In Figure 2-12, the value at location C29 is the total of the values
stored in entries C26 and C27. This formula itself is entered into
position C29 of the sheet. The formula does not print on the
screen as the entry; instead, its value (currently 125) prints. Then
when values for C26 or C27 are entered or changed, C29 is
changed. The formula at C29 remains the same, but its current
value may change, depending on the contents of C26 and C27.

At location C29, we actually enter the formula relating C26 and
C27. We type

(C26+C27)

at the keyboard. This provides our formula for this entry.

Let’s look at another feature of VisiCalc. Look at column E. In
our budget, the formulas that we want here are similar to all those
in column D.

VisiCalc provides the capability, in a single step, of replicating
these formulas down a column or across a row. We enter the for-
mulas in one area of the sheet, for example, in column D. We then
have the ability to reproduce these formulas automatically in
columns E through H with one command. In doing so, the formu-
las can be replicated relative to their locations; that is, all summa-
tion formulas will add numbers from the correct columns (not
from column D). This powerful command enables us to build and
revise these relationships rapidly and easily.
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BUILT-IN FUNCTIONS

VisiCalc includes approximately twenty “built-in functions,”
which can greatly simplify formula preparation. For example, at
location C45 of the sheet in Figure 2-12, we can enter the formula

(C38+C39+C40+C41+C42+C43)

which is similar to the formula used at C29. However, we can also
use the SUM built-in function (which is explained fully later in the
book). This is a timesaver because with it we only have to enter

@SUM(C38.C43)

There are many built-in functions, including summation, averag-
ing, counting, finding the maximum or minimum, and the net
present value. There are also scientific functions such as loga-
rithms (LN, LOGI10, and EXP), sine, cosine, tangent, square root,
arcsine, arccosine, arctangent, a value for pi, etc.

CREATING MODELS (OR TEMPLATES)

There are other features of VisiCalc, of which the capability to
create templates is an extremely important one. Look at Figure 2-
13. It's our budget again, but many of the entries show ..... in-
stead of a value. For example, entry B5 contains a series of
periods, and not a numeric percentage. Similarly, entries C14,
C15, C16, and others show the periods and not numeric values.
Many others show the value 0 (zero).

This is an example of a template. The dots are printed at loca-
tions at which values are to be entered. In creating this, we are
providing a blank form for a user to complete. The user then fills
in the blanks and, in doing so, obtains results for chosen values.

The steps needed to enter numbers in these positions can be
taught to another person by the creator of the template. Thus, the
function of entering the data can be performed by someone
without the skill necessary to create the templates. This can be an
extremely important timesaver and means that the template
designer’s skill can be used in preparing additional templates
while a client, secretary, or supervisor uses the model.

The templates are reusable, meaning that once written, they can
be used repeatedly or can be distributed to many units of an or-
ganization. For the experienced user who also performs the data
entry function, the existence of the template is also important for
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Figure 2-13. Our budget shown in model, or template, form.

many reasons, including use with different projections and the
general flexibility that they provide.

ADDITIONAL CAPABILITIES

Other capabilities of VisiCalc include the ability to insert, delete,
or move rows and columns.

Individual entries, or the entire sheet, can be formatted in a
variety of ways, for example, values rounded to integers, or
numbers shown with two decimal places (dollars and cents), etc.

All or part of the sheet may be printed.

We can prepare primitive bar graphs as shown in Figure 2-14,
where the budget amounts from our forecast are shown graphi-
cally.

V}i,siCalc also has capabilities for storage and retrieval of sheets
on diskettes or tape cassettes. This means that an application that
has been placed on a spreadsheet can be reexamined as needed
when conditions change or that reports can be generated periodi-
cally or on an as-needed basis. Since these data diskettes can be
copied, multiple copies of the sheets and templates can be distri-
buted to various VisiCalc users or can be stored as backup copies.
At several places in the book, we’ll discuss the importance of this
backup capability.
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s sl afiode s
[H) R KT O

Figure 2-14. An illustration of the limited graphing capabilities of VisiCalc.

This chapter has provided an introduction to the capabilities of
VisiCalc:

e An electronic sheet on which we write labels (column or row
titles, underlines, etc.), numbers, or formulas.

e The capability to recalculate values rapidly when new values
are entered.

« A variety of screen formatting facilities to allow for the elec-
tronic sheet to scroll under the screen, for titles to be fixed in
place over columns or next to rows, for the screen to be split hor-
izontally or vertically, for column widths to be changed, etc.

o The ability to use built-in functions to simplify formula
preparation.

o The capability to create templates that can be used like blank
forms on which we write our data.

e Commands to insert, delete, move, and copy rows and
columns.

o Formatting commands to control the display format of indivi-
dual entries of the sheet or of all entries on the sheet.

o Commands to print all or parts of the sheet.
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o The ability to store electronic sheets, in various stages or with
a variety of calculations, on diskettes or cassettes for repeated use
as required.

The remainder of this book provides the knowledge to use these
capabilities, as well as to understand their limitations.



Chopter 5

Getting Started

INTRODUCTION

This chapter helps us to begin using VisiCalc to solve problems.
The chapter assumes that the reader is able to load VisiCalc suc-
cessfully into the memory of the system in use. This implies the
ability to turn on the system, load a diskette properly into the disk
drive, and take the steps necessary to load and run VisiCalc.

Those unable to complete these steps should refer to either the
manuals accompanying the computer hardware or the VisiCalc
manual. These steps become routine for a regular user, while an
occasional user may at times require assistance from another user,
a vendor, or a manual to help recall the necessary steps.

All readers who have a computer available are encouraged to
follow the examples in this chapter, as well as throughout the
book, on that system and to develop skills with VisiCalc by com-
pleting the exercises in Chapter 13, Practice Problems.

THE VISICALC WORKSHEET AND THE COMPUTER WINDOW

We're beginning with VisiCalc loaded properly into our com-
puter and producing the screen like the one in Figure 3-1. Once
this screen appears, the VisiCalc program diskette should be re-
moved from the disk drive and replaced in its binder until the next
time we want to use it. For now we’ll ignore the information on
the top three lines.

23
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Cursor coordinate

Row labels
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Cursor

Column labels

Figure 3-1. The screen after VisiCalc has been successfully loaded into the
memory of the computer (refer to Chapter 1, Introduction, for details of the
specific hardware and VisiCalc version used in this book).

VisiCalc provides us with a large worksheet, called an electronic
worksheet, which has columns and rows named as follows: the
columns are named with letters, and the rows with numbers. No-
tice columns A, B, C, and D, and rows 1, 2, 3, ... 19, 20 on the
screen. These names, called labels, allow us to identify locations
where columns and rows intersect.

Look closely at the intersection of column A and row 1, which is
named, or labeled, Al in VisiCalc. Al is called the coordinate of
that position on the sheet. Notice a rectangle at this position. This
rectangle, pointing to Al, is called the cursor and acts like a
highlight of one entry. On the keyboard, locate the arrow keys
and the CTRL key; while watching the screen, we’ll push the
CTRL key, holding it down, and then push the key on which the
arrow points to the right. When we do so, two things occur: first,
some of the information on the top three lines of the screen disap-
pears; and second, the rectangular cursor moves. The cursor is
now positioned at the intersection of column B and row 1, called
entry B1, or simply B1.

To use an arrow key on the ATARI, the CTRL key is pressed
first, and while it is held down, the arrow key is pressed, then
both are released. In this book we’ll simply refer to pressing the
arrow key and will recognize that this means use both the CTRL
and arrow keys as described here. The ATARI keys have an auto-
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repeat capability, so that if the arrow keys (or other keys) are held
down the key repeats its action.

Now depress the left arrow key, which returns the cursor to Al.
Push the left arrow key again. This time the cursor flashes
momentarily and an audible beep occurs. Nothing wrong has hap-
pened; VisiCalc has gently notified us that we have bumped into
the left-hand edge of the sheet. Pressing the left arrow key repeat-
edly at this point will reproduce the same action.

Let’s move right again, to Bl, then C1, then D1, and then again,
bringing us to E1. All of the column labels have changed and now
instead of A, B, C, and D we have labels B, C, D, and E. Press the
right arrow again several times (or hold it down) and notice that
we are moving across the columns with new columns coming into
view while others move off to the left. This action, called scrolling,
can be reversed by pressing the left arrow key repeatedly, which
returns us to the left.

As we move, notice that the top left corner of the screen, called
the cursor coordinate, contains the name (or coordinate), of the
entry at which the cursor points. This changes each time the cur-
sor moves.

Move the cursor repeatedly to the right to location Z1, and then
once to the right, revealing location AAl. Continued movement
reveals AB1, ACl1, ... AZl, BAl, BBI, ... and finally we bump
into the right-hand edge of the sheet at location BK1 (again with a
flash of the cursor and a beep).

In total we have 63 columns on this worksheet, columns A
through Z, AA through AZ, and BA through BK.

Let’s return to Al from our current location at BK1. We can do
so by pressing the left arrow key repeatedly, or by using the
auto-repeat capability (press a key and hold it down to repeat its
function). The cursor moves quickly across the sheet, returning us
to location Al.

Let’s move down the sheet. To do so we’ll use the arrow keys
again.

Let’s discover the bottom of the sheet by moving down from Al
with the “down” arrow key. The bottom occurs at row 254. Now
from location A254 move horizontally across the sheet. (To do so,
move the cursor with the right arrow key.) We find that entry
BK254 is the bottom right corner of the sheet.

Suppose that we want to move into the middle of the sheet, for
example, to G45. Do so using the methods that we’ve presented.

For practice we’ll return to entry BK254 but do so without the
arrow keys. VisiCalc provides a simple action allowing us to move
the cursor directly from one entry to another. It’s called the GO
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Edit line — —=

Figure 3-2. Our VisiCalc screen after we have begun the GO TO instruction
but before entering the coordinate of the location we want.

TO. In order to use it, we first press the > key, after which the
screen looks like Figure 3-2. Notice that the second line from the
top, which had been blank, now says

GO TO: COORDINATE

This is the prompt line used by VisiCalc to communicate to us
its expectations of our next action. Here we are being told that we
have entered a GO TO and that VisiCalc is waiting for us to enter
the COORDINATE of the location that we want.

Notice the box on the third line from the top of the screen. This
is the edit line. In this situation, what we now type will appear on
this line. We want to move to entry BK254. To do so, first type the
letter B. The B appears on the edit line; the box has moved one
position to the right, awaiting our next keystroke. Enter a K and
notice that the line now has BK and the box. Enter the value 254
by typing the 2, then the 5, then the 4. At this point we have
entered the desired coordinate. (If an error is made, read the next
few paragraphs.) To indicate to VisiCalc that we’re finished enter-
ing the coordinate, we press the key labeled RETURN. When we
do so, the window changes completely and the cursor is now at
location BK254 on the screen.

Let’s return to G45 and deliberately type an error so that we
learn one way of correcting typing errors with VisiCalc. Again
we’ll type the > key and enter our coordinate. Suppose that
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instead of entering G45, we type G456 and press RETURN. A beep
occurs, not a move of the cursor. Our coordinate G456 is not on
the sheet and nothing happens. In this instance VisiCalc did not
prevent us from typing something incorrectly (which would be
desirable) but did not accept the error.

Let’s try again, entering the > followed by number 4 (without
the G). This time VisiCalc does detect the error as we enter it; it
issues a double beep and cancels the whole command.

Try again. This time enter

>G456

without the RETURN key. Suppose that we notice our error and
simply want to erase the 6. To do so we use the key BACK S.
Press this key and notice that it erases the last character entered.
At this point we have our correct entry on the edit line and we
press the RETURN key to complete the move.

The BACK S key can be used to erase more than one character.
For example enter

>BK254 (no RETURN)

and then suppose that we want to erase all or part of this. Press
the BACK S key repeatedly and notice how it removes what we
have entered. Enter this same line again. Now press and hold
down the BACK S key; notice that this erases, character by charac-
ter, all that has been typed.

The same effect can be obtained by pressing the BREAK key.
This fully cancels what we have entered, assuming that we have
not yet entered the RETURN key.

Let’s start again from location G45 and put the whole sheet into
perspective by looking at Figure 3-3. Here we’ve superimposed the
current screen over a representation of the entire worksheet.

The screen is really a window onto the electronic sheet. As we
described in Chapter 2, The Capabilities of a VisiCalc System, this
window is like a magnifying glass moving over the sheet at our
direction or like a piece of microfiche in a reader. The sheet moves
under the window, enabling us to view only a part of it at a time.
However, as we’ll see, our sheet is much more powerful than the
microfiche, whose images cannot be changed.

Move the cursor back to entry Al and let’s start learning how to
change the sheet by writing information of our own on it.
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Figure 3-3. An example of a VisiCalc screen superimposed over a representa-
tion of the entire sheet.
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WRITING ON THE ELECTRONIC SHEET

We will begin with four values that we want to total. Suppose
that they are the number of units of a new product, which our
company introduced in the FIRST quarter and then sold during the
SECOND and THIRD quarter of the year. Now, the end of the
third quarter, we are forecasting that we will sell 25 during the
FOURTH quarter. We want to use VisiCalc to produce a report
like the following.

UNITS
QUARTER  SOLD
FIRST 8
SECOND 12
THIRD 15
FOURTH 25
TOTAL 60

In this section we’ll introduce the steps necessary to prepare this
report with VisiCalc. In the next section we’ll expand this example
to project our future sales and to demonstrate additional VisiCalc
capabilities.

Let’s start by noticing that this report really contains three dif-
ferent types of information:

e Column and row identification (QUARTER, FIRST, TOTAL,
UNITS SOLD, --------- , etc.), called labels.

o« Numbers (8, 12, etc.), called values.

o Finally, the TOTAL (60), a value but also the sum of the four
quarterly values. This relationship, the sum, is called a formula.

We are able to begin writing anywhere on the sheet. Let’s write
our labels down the first column. Move the cursor to location A2,
and we are ready to start entering our label, the word QUARTER.

When we type the first letter, Q, the prompt line shows the
word LABEL, the Q followed by a box appears on the edit line,
and the Q alone appears at the left of the cursor at entry A2. We
will finish typing the word, and correct any errors we make with
the BACK S key as we did earlier in this chapter. We'll use both
upper and lower case letters, using the SHIFT for upper case as on
a typewriter.
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When we're satisfied with what we have entered, we press the
RETURN key. A2 now shows the word QUARTER in the cursor;
the top line of the screen, the entry contents line, shows

A2 (L) QUARTER

at the left of the line.

A2 is the coordinate of the cursor, (L) indicates that a label has
been written at this position, and the word QUARTER is the label
itself.

If we notice an error now, for example, a spelling error, we can
enter the full label again and the old spelling will be removed and
replaced by the new spelling.

Let’s finish the column by moving the cursor down to A4. As we
do so we see that we have left the word QUARTER at A2; that is,
we have successfully written a label on the sheet. At A4 we'll
enter the word FIRST. When it’s correct, we’ll push RETURN and
then the down arrow. Now (at A5) type SECOND but don’t press
the RETURN key. Instead, we'll use the down arrow key. The ac-
tion of the arrow keys includes the function performed by the RE-
TURN key; therefore, both are not required. Push the down arrow
key, and verify this result. Continue down the column, entering
the words THIRD and FOURTH, then skipping row 8, and enter-
ing the word TOTAL at entry A9.

We have now finished column A. Use the arrow keys to move
up and down column A, noticing how the entry contents line (the
top row of the screen) repeats the contents of each entry where
the cursor rests.

Move to Bl and enter the word UNITS, then to B2 and enter the
word SOLD, and then to entry B4, where we are ready to enter
our first value (as compared to the labels that we've entered so
far). Here we press the 8 key, which places the word VALUE on
the prompt line and an 8 followed by the box on the edit line (no-
tice the value is not placed on the sheet yet). Now, as with a label,
the RETURN or arrow keys are used to indicate that we’re finished
entering our value. Let’s use the RETURN key and notice that the
entry contents line shows

B4 (V) 8

and that the value 8 also appears at location B4. Moving down the
column, we’ll enter the other values, 12, 15, then 25.

For now we’ll skip over the underline, and position the cursor at
location B9. If we want, we can simply enter the value 60 at this
point; however, we want the VisiCalc system to calculate this sum
for us. If our UNIT SALES were not the simple values shown here
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or if our column listed monthly sales (12 lines) or daily sales
(several hundred lines), the importance of allowing the computer
to perform this calculation for us is clear. Remember also that our
FOURTH quarter sales is a forecast, which we may want to change
without the necessity of recomputing the total ourselves (more on
this example later).

USING FORMULAS

At entry B9 we want VisiCalc to compute our sum. Here we’ll
enter our first formula. We want this entry to be the total of the
values stored at entries B4, B5, B6, and B7. We’ll examine two
ways to do this.

One way to accomplish this is to write the full formula, the sum
of the other four entries, at this entry. We'll write

(B4+B5+B6+B7)

as the formula. This means that at location B9 we will type the left
parenthesis, at which time the word VALUE appears on the
prompt line, then B, then 4, then +, then B, then 5, then +, and
so on until we have entered the full formula, as shown in Figure
3-4. This figure shows the screen before pressing the RETURN
key.

In typing this formula, a number of possible errors can be made,
especially by those who are not regular computer users. In partic-
ular, in this formula, we may have problems in using the SHIFT
key to get the parenthesis entered correctly. We may be beeped or
discover that we have not entered what we wanted. If this occurs,
use the BACK S key to correct the formula or use the BREAK key;
if the formula has been accepted incorrectly (if it appears on the
top line), then simply enter it again at the same location. Doing
this will destroy the old incorrect formula and replace it with the
new one.

If we enter the formula as we want and if we then type the RE-
TURN key, two things occur:

e The formula appears on the entry contents line at the top of
the screen.
e More importantly, our sum, 60, appears at location B9.

The screen, after the RETURN key is pressed, appears as shown in
Figure 3-5.
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Figure 3-4. We have entered the formula for Figure 3-5. After pressing the RETURN key of

our total at location B9 but have not yet the sheet in Figure 3-4, VisiCalc accepts and

pressed the RETURN key. lists our formula on the top line (entry contents
line) and displays the value of this formula, 60,
at entry B9 of the sheet.

We have successfully entered our formula and have learned how
to enter labels, numbers, and formulas.

It is significant to recognize that when a formula is stored, the
current computed value of the formula is displayed. On the sheet
we see the value 60, and not the long formula. This is different
from the other entries on this particular sheet, where the item
stored was identical to the item displayed. When we study for-
matting, we’ll learn that we can control how items are displayed.

To illustrate the significance of this, let’s suppose that we want
to change our forecast for our FOURTH quarter entry: suppose
that we want to forecast sales of 35, not 25. We’ll move the cursor
up to B7 and enter

35 RETURN

The results are shown in Figure 3-6, where our displayed total
has changed from 60 to 70.

If we wish, we can continue this forecasting process, determin-
ing in turn the results of a series of “what if...”” projections for the
FOURTH quarter.

USING ONE OF THE BUILT-IN FUNCTIONS

Let’s return the cursor to location B9 and examine a second way
of writing our formula for this sum. Recall the possibility that our
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Figure 3-6. Our electronic sheet after changing the FOURTH quarter UNITS
SOLD to 35 (instead of 25 as shown in Figure 3-5). Notice that the total is
instantly recomputed and displayed as 70 (not 60).

record-keeping period may be monthly or daily instead of quar-
terly as shown here. If that is true, it means that our formula for
the TOTAL will become extremely long, and therefore both time-
consuming and difficult to enter accurately.

VisiCalc provides another way to total a column of numbers,
called the built-in SUM function. We’ll use it here, simply writing
it on top of the old entry and thus replacing the previous formula.

We begin by entering the five characters

@SUM(

the first of which, the @, indicates that we want to use one of the
VisiCalc built-in functions, and the next three, SUM, indicate the
particular function that we want, here the SUM function. In
Chapter 6, Built-in Functions, we’ll learn that there are many oth-
ers available in VisiCalc, and we’ll study how each one is used.

At this point, after the left parenthesis we want to request a
sum for the ““series” of entries from B4 through B7. To do so, we’ll
first type

B4

then a single period, at which time VisiCalc expands the single
period into three periods (...), an ellipsis, on the edit line (all for a
visual effect). We then type
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B7)

of which the B7 ends the series and the right parenthesis ends the
built-in function. A RETURN gives us the screen of Figure 3-7.

Let’s illustrate how this entry can be provided in a somewhat
more convenient manner. Now we’ll type only

@S(
to begin the sum built-in function. The edit line shows
@SUM(

even though we have not typed the UM. VisiCalc has printed
these two middle letters for us on the screen.

At this point we’re ready to enter the coordinate of the first en-
try of our series. To do so, we typed the location; however, here
we’ll demonstrate another way of doing this by pointing the cur-
sor to the desired location. Press the up arrow. As we do so, the
box on the edit line moves to the right; B8, the current cursor loca-
tion, appears on the edit line. Push the up arrow again and ob-
serve that B8 changes to B7. Push it again and we have B6; again,
B5; and finally, B4. If we pass B4, simply press the down arrow
key to return to location B4. With B4 correctly on the line, press
the period key (.). Three things occur: first B4 becomes a part of
the edit line; second, B4 is followed by the ellipsis (...); and third,

Figure 3-7. Entry B9 illustrates the use of the built-in SUM function to calcu-
late the sum of the entries from B4 through B7.
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the cursor has jumped back to position B9, where we are building
the formula.

Let’s complete the series by moving the cursor to B7, using the
same technique used for B4. Again we’ll press the up arrow key
several times until the cursor is positioned at entry B7. Now we’ll

type
)

which, like the preceding period, results in B7 being accepted on
the edit line, followed by the right parenthesis, and also causes
the cursor to jump back to B9, our original location. The RETURN
key completes the action.

The use of the cursor to point to entries that we want included
in our formulas is a powerful tool with many applications.

With the SUM function, as with this formula, we can change
any or all of the values in locations B4, B5, B6, and B7, and our
numeric value displayed at B9 will be instantly updated.

In developing this sheet, we have used only a miminum of the
available capabilities of VisiCalc; in fact we have not used any of
the commands available. We will introduce a number of these in
the next section.

SOME OF THE VISICALC COMMANDS

We'll continue with our quarterly report and present a number
of the commands available with VisiCalc. Move the cursor to loca-
tion B1l. Notice that the label UNITS is at the left of this column,
and not to the right of this column over the numbers. Let’s intro-
duce the commands of VisiCalc by using one of them to move this
word to the right of this entry. First press the

/

key, and notice, as shown in Figure 3-8, that the prompt line
shows

COMMAND: BCDFGIMPRSTVW-

We are being prompted to enter one of the many letters (or the
hyphen) following the word COMMAND on the line. Each
separate character represents one of the VisiCalc commands. Some
of these are described below.
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Character Means

B Blank the single entry at which the cursor is
located.

C Clear the entire sheet so that we can begin a
new example with a clean sheet.

F Provide a particular display format for the
entry at the cursor location.

G Take an action that affects the entire sheet, a
global action.

I Insert a row or a column.

R Replicate one part of the sheet in another
location on the sheet.

S Use diskette (or cassette) storage in some way.

T Freeze titles in place on the screen.

w Split the screen to display part of the sheet in

one area of the screen and another part in a
separate area.

- Use a repeating label.

We'll briefly demonstrate these. All are fully explained in
Chapter 4, Commands.

Figure 3-8. The screen after pressing the Figure 3-9. The same screen after typing F
/ key to begin a VisiCalc command. for the Format command.
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THE FORMAT COMMAND

Let’s start with the Format command. Press the F key, and no-
tice the new prompt line

FORMAT: DGILR $ #

which appears as in Figure 3-9.

Again we are presented with a series of choices (they are not
called commands at this point), some of which have the following
meanings.

Character Means

I Display this value as an integer. Notice that
an I as a command, after a slash, has a
different meaning. In one usage I means the Insert
command, and in another usage I means integer.
This is true of many characters in VisiCalc.

L Display the item to the left of the entry,
called left justified.
R Display the entry at the right of the column,

called right justified.

Right justification is what we want at this point, as we want to
move the word UNITS to the right of the column. We press the R
and observe the screen shown in Figure 3-10.

The entry contents line (the top line of the screen) now includes
the characters

/FR

indicating right justification for this entry; the entry itself, the
word UNITS, has been moved to the right. Move the cursor to po-
sition B2, and repeat the process, now by simply typing

/FR
in one sweep, while mentally thinking

Character Means

/ Command
F Format
R Right justification
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Figure 3-10. After typing an R, the word UNITS has been right justified in the
field.

THE REPEATING LABEL COMMAND

Let’s try another command. Move to location B8, which is
blank. We’ll use the Repeating Label command to obtain an under-
line at this entry. This is the - command, which is initiated by typ-

ing
/-
at which time the prompt line displays the line
LABEL: REPEATING

and the box appears on the edit line. Enter one underline charac-
ter and a RETURN, that is,

— RETURN

which fills entry B8 with an underline.

THE BLANK COMMAND

To remove the underline, we can use another command, the
Blank command. Type

/B RETURN
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and the underline disappears.

Let’s compare the Format and Blank commands and notice an
important distinction between the two. We typed /FR for the For-
mat command and /B RETURN for the Blank command.

The Blank command required a RETURN while the Format did
not. In general, VisiCalc requires a RETURN or other confirming
action before completing an irreversible action. After the Blank
command operates, we cannot retrieve what has been removed.
However, the Format command is reversible, and as we’ll learn
later we can easily delete the format without affecting the con-
tents.

Now at location B8 type

/-= RETURN

and notice that a row of double lines composed of equal signs ap-
pears.

USING LABELS

Let’s suppose that we like the appearance of this double line but
want to have only four equal signs right justified in the entry in-
stead of the full row of nine now shown. We want to obtain a fi-
nal result like the screen of Figure 3-11.

Figure 3-11. We'll add the double underline as shown at location B8.
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By typing an indication that we want to right justify the field
and that we want four equal signs, that is,

/[FR==== RETURN

we think we should obtain the results we want. Let’s try it. The
first three characters are accepted as satisfactory; however, as we
press the equal sign, it is not accepted and we are instead repeat-
edly beeped. In this instance VisiCalc is not sure of our action. It
believes that we are entering an improper character and beeps us.
To override this we must begin our entry with a double quote in-
dicating that a label is being entered. Here entering

“==== RETURN

creates the desired result. Notice that the double quote is used at
the start of our keystrokes, and not at the end.

We'll find that the double quote is required for starting labels
that do not begin with a letter of the alphabet. This is discussed in
Chapter 5, Labels, Numbers, and Formulas.

Another example is necessary to clarify the action of the double
quote. Suppose that at our labels for the quarters we wanted to

type

1ST instead of FIRST
2ND instead of SECOND
3RD instead of THIRD
and 4TH instead of FOURTH

When we type the 1 of 1ST, VisiCalc believes that we are enter-
ing a numeric value, not a label. As we type the next character, S,
we are beeped, and the S is not accepted. In many instances this
is desirable to prevent us from an error. For example, if we want
to type the value 10 but instead of the digit zero we type the letter
O (oh), we will be beeped and an error will be avoided.

However, here we are not in the process of making an error. As
we learned, if we enter the double quote, our characters they will
be accepted. Here we’ll enter

”1ST RETURN

which causes all three of our characters, 1ST, to be accepted as the
label that we want.
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THE INSERT COMMAND

As we look again at the report we have been building, suppose
we realize that it would be desirable to have the word PROJEC-
TIONS appear on the first row of the report, above the current
column labels. Let's demonstrate how to add it. Move the cursor
to position Bl (any entry on row 1 will be satisfactory). Type

/1
to initiate the Insert command. This places
INSERT: R C

on the prompt line. Press the R to insert a row (the C inserts a
column). As we do so, the entire report is shifted down one row.
Repeat this action; that is, type

/IR

and it shifts down again.
Before we add our report heading (the word PROJECTIONS),
move the cursor to location B11 and observe

@SUM(B6...B9)
on the entry contents line. The series, which had previously been
B4...B7

has been updated to accommodate the new locations of our quar-
terly values for UNITS SOLD. This is an extremely powerful
feature, which allows us significant flexibility in building our
sheets.

Let’s return to row 1 and add the title that we want, the word
PROJECTIONS. We want to center the word over the report,
which means that we’ll need to split it between column A and
column B. At location Al we'll type

/FR PROJE RETURN
and at location Bl we'll type
CTIONS RETURN

the rest of the label. This type of action, although often awkward,
is commonly performed with VisiCalc. VisiCalc does not have
another method of performing this label splitting.
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THE GLOBAL COMMAND

Our sheet has the appearance shown in Figure 3-12. Let’s
change that appearance again, this time by displaying the sheet
with columns that are narrower than the 9-character wide columns
displayed here. Why do we change the width? There may be
several reasons; for example in our problem we might want to
move the two columns closer together to make them easier to

read. We'll discuss another reason shortly.
We'll enter

IG

to initiate the Global command and indicate that we want to take
an action affecting the entire sheet. The location of the cursor is
unimportant with this command. The prompt line displays

GLOBAL: CORF
We'll press the C, which places the words
COLUMN WIDTH

on the prompt line. Now we must decide what width we want
and enter that width at this point. Let’s enter a width of 7 by typ-

mg

1oL by

T I O O NS

L R

Figure 3-12. We've added two rows at the top of our sheet and centered the
word PROJECTIONS between columns A and B by breaking the word between
the two columns.
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7 RETURN

All our report still appears, although it has been compressed to
the left; significantly, column E (here all blank) appears on the
screen.

We see another reason for using narrow columns; where ap-
propriate we can increase the part of the sheet displayed on the
screen.

Let’s narrow the columns again, to a width of 5, by typing

/GC5 RETURN

Figure 3-13 shows the resulting screen. We observe a number of
things. We've again increased the number of columns (here to 7);
that is, columns A though G appear. We’ve lost parts of our la-
bels. For example, at A4, where the cursor is located in the figure,
the letters QUART and not QUARTER appear. However, look at
the entry contents line that shows

A4 (L) QUARTER

This is important. We're displaying something different from
what is stored on the sheet. We’ll discover that many of the Visi-
Calc commands deal with the way information is displayed and
not with the way it is stored. When we change the display format,
we do not change what is stored on the sheet. Let’s demonstrate
this by returning the column width to 9, by typing

Figure 3-13. Our sheet after narrowing the column width to five characters.
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/GC9 RETURN

which returns our complete report.

It is also important to observe that establishing a column width
for a spreadsheet before entering labels will avoid the problems
with label display encountered here.

ADDING FORECASTING TO OUR SALES REPORT

The report that we’ve worked on shows our activity for this year
but not for future years. Let’s add some forecasts, for example, for
each quarter for the next 9 years, making this a 10-year report, in-
cluding this year. We'll start by revising our column titles slightly.
Let’s blank locations B3 and B4 (position the cursor at each one
separately and type /B RETURN). As we do so, notice that the for-
mat we entered earlier, /FR, remains. This is satisfactory for our
purposes. (We’ll learn how to erase it in the discussion of the For-
mat command in Chapter 4, Commands). At location B3 enter the
word YEAR and at location B4, the value 1. We've produced a
simple column label

YEAR
1

over the values in column B. Using the Replicate command, let’s
take the steps necessary to enter

YEAR YEAR YEAR YEAR
2 3 4 ... 10

over columns C, D, E, ... K.

THE REPLICATE COMMAND

Move the cursor to B3, and type
/R

which initiates the Replicate command. We'll use it to reproduce
the word YEAR, instead of typing it nine additional times. It will
also reproduce the associated format (here /FR), which again saves
us from repeating this entry nine times. When we look at the
screen now, we see a prompt line and an edit line as
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REPLICATE: SOURCE RANGE OR RETURN
B3

Press the RETURN. This changes the two lines to

REPLICATE: TARGET RANGE
B3...B3:

At this point we have entered a SOURCE RANGE, which is the
location of the item that we want to replicate. The SOURCE
RANGE is the area from which we want to copy some items. In
our example the location is B3...B3, which is a redundant way of
stating that we want to reproduce the single item in location B3.
(The redundancy is explained later). What’s the target; that is,
where do we want to reproduce this value? We want it from C3
through K3. To indicate this we’ll type the now familiar “series”
entry

C3.K3

in which the single period becomes an ellipsis (...). We have now
created an edit line that contains

B3...B3: C3...K3

followed by a box.

Our SOURCE RANGE is to the left of the colon, and our TAR-
GET RANGE is to the right. The TARGET RANGE is the area onto
which we want to reproduce the items of the SOURCE RANGE.
Watch the screen, and press the RETURN key. The word YEAR
appears in location C3 and D3, visible on the screen, and in loca-
tions E3, F3, G3, H3, I3, ]3, and K3, which we can verify by mov-
ing the cursor to these locations.

Let’s move down to the next row, row 4, and discuss how we
will replicate our year values, to produce 2, 3, 4, ... 10 in the
desired locations. Place the cursor at location C4, and enter the
formula

(B4+1) RETURN

which places the value 2 at this position on the sheet. This for-
mula says that the value placed at C4 should be one greater than
the value at location B4. That is, C4 should be equal to B4+1 as
shown on the preceding line.

This seems awkward, when simply entering the number 2
would have done the same thing. We'll see why this formula is
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useful when we replicate again; however, instead of a label, we’ll
replicate a formula. With the cursor at location C4, type

/R
which gives us prompt and edit lines

REPLICATE: SOURCE RANGE OR RETURN
C4

Again we’ll enter RETURN, now changing the two lines to

REPLICATE: TARGET RANGE
C4...C4:

Our target starts at D4, which we can type or which we can
enter by cursor move. Let’s do the latter, moving the cursor to D4.
This is the same type of cursor move used earlier in the chapter. It
gives us lines

REPLICATE: TARGET RANGE
C4...C4:D4

Pressing the period adds an ellipsis after the D4 on the edit line,
as the cursor jumps back to C4. Let’s locate the end of our target
by cursor move, pressing the right arrow key until we are at posi-
tion K4, under the last occurrence of the word YEAR. Now press
the RETURN key, and study the screen in Figure 3-14.

The prompt line indicates with the word REPLICATE that we
are not done with the Replicate command. We are being prompted
to enter either an N, meaning No Change, or an R, meaning Rela-
tive. Notice that the entry line has been compressed and reads

C4: D4...K4: (B4

and that the coordinate B4 appears in a box. Finally notice that the
entry contents show that the cursor location, C4, has the formula
(B4+1) stored in it. Press the R key. The R here means relative.
Most of the top three lines of Figure 3-14 disappear, and the
values 3, 4, 5, ... 10 appear where we want them to appear in the
target range of D4 through K4.

What happened? To explain it, move the cursor to D4, then E4,
then F4, etc., and watch the formula stored at each location. It
changes from (B4+1) at location C4, to (C4+1) at location D4, to
(D4+1) at location E4, etc. The coordinate in each formula has
changed relative to the entry.

If instead of an R we typed an N, we would have replicated the
formula (B4+1) in each entry with No Change, meaning that our
years would have been incorrectly labeled
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Figure 3-14. The screen as we are almost finished replicating the year value
relatively across row 4.

1,292 2 ..2
and not
1,2,3,4,...10

as we wanted. We'll explain this command in a number of addi-
tional examples in the book in Chapter 4, Commands.

In our example we are ready to include the quarterly forecasts
for each of the next nine years. We need to supply the assump-
tions for the forecast: VisiCalc cannot do that. Let’s make a simple
assumption, that UNIT SALES will increase by 10% over the same
quarter of the previous year. We have a business in which sales
are seasonal, and we want to know what to expect for the quarters
of the coming years.

At location C6 of Figure 3-15, we have entered the formula

(B6+1.1)

using the * to indicate a multiplication and using 1.1 to indicate a
10% growth; that is, C6 is equal to 110% of B6, or B6 times 1.1.
Location C6 shows a value of 8.8, and our formula appears on the
top line of the screen.

Let’s replicate this formula down the C column into a target
range of C7 through C9. This is identical in concept to the process
that we followed to label the years 1, 2, 3, ... 10.
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Figure 3-15. The beginning step of forecasting sales for each quarter of the
next nine years.

We'll place the cursor at location C6 and then enter the follow-
ing keystrokes:

/R:C7.C9:R

Let’s explain each item that we’ve typed.

Keystrokes  Purpose

/ Enter the command structure of VisiCalc.
R Select the Replicate command.

End the SOURCE RANGE, meaning that we're
replicating from the sole entry C6. We can also use
the RETURN key as we did in the earlier example
in this chapter. The two function similarly

here.

Cc7 Enter the first coordinate of the TARGET RANGE.
A cursor move can also be used to specify this
entry.

Indicate a series. The ellipsis (...) appears
on the edit line.

C9 Enter the end of the TARGET RANGE. Again the
cursor can be used.
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Indicate the close of the series. As mentioned,
the RETURN key also can be used.

Indicate that the coordinate in the formula is
to be relative; that is, each quarter is 10%
greater than the quarter of the previous year,
not of the first quarter of year 1.

Now let’s turn on the true power of the Replicate command by
replicating the relationships that we’ve just established in column
C across all the remaining eight years of our report. With the cur-
sor again at C6 we type

/R.C9:D6.K6:RRRR

Let’s explain again.

Keystrokes

Purpose

/
R

9

D6

Ké

Enter the command structure of VisiCalc.
Select the Replicate command.

Indicate that the ellipsis is required for the
middle of a series of our SOURCE RANGE. This
is different from our earlier examples. Instead of
a single entry as the source, we now have a
series, beginning with C6. We’ll see the end with
the next keystrokes.

Enter the coordinate of the end of the series.

Close this series (the RETURN key can also be
used). We now have as our SOURCE RANGE a
portion of a column rather than a single entry.

Enter the start of the TARGET RANGE.
Indicate the middle of the target.

Enter the end coordinate of the TARGET
RANGE. Notice that our TARGET RANGE is
across row 6 while our SOURCE RANGE is down
column C. When this occurs—that is when the
source and target areas are perpendicular—
VisiCalc replicates the source onto a two
dimensional rectangular area rather than onto a
row or column as illustrated earlier. This is a
powerful tool.

End the series of the TARGET RANGE.
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R Indicate Relative for the formula being replicated
across row 6 (as explained in the next
paragraph).

R As directly above except for row 7.

R As directly above except for row 8.

R As directly above except for row 9.

The last four R’s entered indicate that the formulas being repli-
cated across this rectangle are to have a relative coordinate in their
formulas. For these formulas it means that the percentage increase
for each year will be 10% over the previous year, and not over the
first year.

Let’s move the cursor to the right to see some of the values that

we’ve placed on the sheet. Figure 3-16 shows YEAR 7 through
YEAR 10.

Figure 3-16. Our forecast of quarterly sales for YEAR 7 through YEAR 10.

We notice that the results are shown with five decimal places for
all the entries here. Let’s use the Global command to reduce the

number of decimal places, first to two places and then to none.
We'll enter

/GF$

and notice that these few keystrokes change all values to two de-
cimal places as explained next.
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Keystrokes Purpose

/ Enter the command structure.

G Select the Global command, whose action affects
the entire sheet.

F Select the format option.

$ Select the dollars and cents option from the

formats available. Here we do not have dollar
values but are using this option to obtain two
decimal places.

After entering these keystrokes, we have the screen shown in
Figure 3-17.

Notice that unfortunately we have also changed the column la-
bels of row 4 to two places. We now have YEAR 7.00, YEAR 8.00,
etc. To correct this, we can place the cursor at each year number,
enter the Format command, and indicate that an integer, I, format
is desired.

Instead of doing this only for the individual year labels, let’s
change all values to integer. To do so, we enter

/GFI

where all keystrokes have the preceding explanations except for I,
which indicates integer format. When we enter these keystokes,
our screen is again promptly revised and appears as in Figure 3-
18.

Figure 3-17. The forecast with values printed Figure 3-18. The forecast shown with an
with two decimal places (a dollars and cents integer format for each entry.
format).
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We'll return the cursor to location B10, and replicate the double
underline and the SUM function of column B across the other
columns by entering

/R.B11:C10.K10:RR

In this case we did not need the intermediate step of entering for-
mulas in column C. These two lines contain entries that can be re-
plicated as is. The keystrokes RR at the end indicate that the series
of the SUM function is Relative; that is, each SUM function at the
bottom of a column sums the entries of that column.

Look carefully at the total for YEAR 2 (see Figure 3-20). It is not
correct, as the sum of the four numbers shown is 78, not 77 as
shown. VisiCalc, at our direction, is displaying these values as in-
tegers; however, the values stored on the sheet have several de-
cimal places. In the SUM function, and in all formulas, the values
used are the values stored on the sheet, not necessarily the values
displayed on the screen. In this example, if we want the totals to
be correct, we'll need to use the integer function, which is @INT
and which we’ll describe in Chapter 6, Built-in Functions.

THE TITLES COMMAND

Scroll to YEAR 10 and notice that the labels at the left move off
the screen, which can make it difficult to identify our values
correctly. Return to A6 and enter

[TV

Then scroll to YEAR 10. As we do so, our labels in column A
remain on the screen, providing us with an easy way to identify
our data, as shown in Figure 3-19. Our actions worked as follows:

Keystrokes  Purpose

/T Use the Title command.
A% Establish a vertical title at, and to the left
of, the cursor location.
Let’s remove the titles, indicating no (N) titles by entering
/TN

which returns us to where we were.
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Figure 3-19. A demonstration of the use of the Title command to freeze titles
at the left of the screen.

- THE WINDOW COMMAND

If we want to see all our forecast on the screen, we can try to
narrow the columns, for example, by scrolling to A6 and then
entering

/GC3 RETURN

to obtain a global column width of 3. The results of this are shown
in Figure 3-20. Notice that the totals for YEAR 5 through YEAR 10
are no longer on the screen; instead we see

L

at each total location. In this example the sum is too large to fit
into a column three characters wide (and leave a blank at the left
to separate it from the next column). When this occurs VisiCalc
prints a series of greater-than symbols to indicate the problem to
us. If we enter

/GC4 RETURN
we can only obtain through YEAR 8 on the screen. Let’s enter
/GC6 RETURN

to set the column width to 6 and examine another way to solve
this problem.
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Figure 3-20. All columns of our report show on this screen when we reduce
the column width to 3, but we no longer have room for the sum at the bottom of
every column.

VisiCalc provides a split screen, which can be helpful in prob-
lems like this. Move the cursor to location A12 and type

/WH

which produces the screen of Figure 3-21. The functioning of the
keystrokes here is explained next.

Keystrokes  Purpose

IW Enter the Window command.
H Establish a horizontally split window.

Now press the ; key. Press it again and again. This key jumps
the cursor back and forth between the two windows. With the cur-
sor in the bottom screen, use the arrow keys to move YEAR 6
through YEAR 10 into view as in Figure 3-22.

It's important to recognize that we are working with a limitation
of a VisiCalc system. The size of the electronic sheet is often larger
than the capability of the hardware to display on the screen. In
our forecast, if we had a larger report, for example, a 20-year fore-
cast, we simply could not see it all on the screen at one time. Even
though VisiCalc provides powerful screen formatting capabilities,
we are nevertheless often limited by the hardware.
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Figure 3-21. The screen has been split hor- Figure 3-22. After scrolling in the lower win-
izontally into two windows. dow, we have our full forecast on the screen at
once.

Use the ; key to jump to the top screen and then position the
cursor to location B9. Remember that we started by forecasting for
the next quarter, the FOURTH quarter of YEAR 1. We then added
the additional years. Let’s return to the FOURTH quarter and
change that value. Enter the value 40. As we do so, we can watch
a rippling down each column as VisiCalc updates each FOURTH
quarter value (each is dependent on the previous one). Also notice
that the character ! at the top right of the screen appears while the
recalculation occurs. Change the value and watch this recur.

THE STORAGE COMMAND

We’ve completed a significant amount of work and want to re-
tain this sheet. To do so, we’ll introduce and use the Storage com-
mand. Chapter 4, Commands, contains additional information
about this whole process.

Saving an electronic sheet requires either a blank diskette (not
the VisiCalc diskette) or a cassette. For our example we’ll work
with a diskette. To initialize the diskette (a process required be-
fore recording data on a new diskette, or to cause existing un-
needed data on a used diskette to be destroyed) we’ll first place a
new diskette into our disk drive and then type

/51

We should then double check to be certain we have the correct
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diskette in the disk drive and when we’re satisfied, press the RE-
TURN key. This begins a process that requires a minute or so
while the diskette is initialized. We’ll relax while waiting for this
and briefly explain the keystrokes

Keystrokes

Purpose

/8
I
RETURN

Enter the Storage command.
Request the diskette initialization option.

Begin and complete the initialization process.
We'll see in Chapter 4, Commands, the importance
of this confirming action.

We are now ready to save our sales forecast sheet on the recently
initialized diskette. We type

meaning

Keystrokes

/SS FORECAST RETURN

Purpose

1S
S

FORECAST

RETURN

Enter the Storage command.

Use the Save option of this command. At this
point the box appears on the edit line, as
VisiCalc waits for us to enter a file name.

This is a name selected for the sheet that we’ll
store on the diskette. Since we may store many
sheets on one diskette, we need to name each one
separately.

Begin and complete the process of copying our
sheet from memory to the diskette.

We have successfully stored our sheet on a diskette ready to be
copied into memory when we need it again, perhaps after the
FOURTH quarter, when we can enter the actual UNIT SALES.

Let’s summarize all that we have done.

SUMMARY

Beginning with VisiCalc correctly loaded into the memory of our
computer, we have gone through a series of steps to create an
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electronic sheet that forecasts unit sales over a 10 year period. In
doing so, we have introduced many actions, all of which are ex-
plained in depth in subsequent chapters.

We have seen that VisiCalc provides an electronic two-
dimensional worksheet. We have learned how to scroll the sheet,
how to move the cursor, and how to write labels, numbers, and
formulas on the sheet.

We have used formulas in a number of entries introduced and
demonstrated one of the built-in functions available. Built-in func-
tions can be a powerful tool in simplifying our work and reducing
the possiblity of error.

A number of commands were demonstrated, including the For-
mat, Repeating Label, Blank, Insert, Global, Replicate, Title, Win-
dow, and Storage commands. One of them, the Replicate com-
mand, provides a powerful tool that we used in several instances
to generate a large number of relationships with a limited amount
of typing on our part.

In subsequent chapters all of these, in addition to the remaining
commands and built-in functions, will be explained.
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Commands

INTRODUCTION

This chapter contains a detailed explanation of each of the com-
mands of VisiCalc. The commands are accessed by entering the
slash (/) followed by the letter indicating the desired command.
When a slash is entered, the following appears on the prompt line:

COMMAND: BCDFGIMPRSTVW-

Entering any of the characters after the colon initiates the
desired command. The available commands are

B Blank P Print

C Clear R Replicate

D Delete S Storage

F Format T Title

G Global \Y Version

I Insert \%% Window

M Move - Repeating label
X Unnamed

This chapter contains a detailed explanation of each of these
commands.

58
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/B THE BLANK COMMAND

The Blank command, /B, is used to blank, or clear, a single entry
on the sheet. The action occurs when we type

/B

followed by an arrow key or the RETURN key. To cancel the ac-
tion (after typing /B), type the BREAK key. In fact, many other
keys will also cancel this command, but to be certain let’s establish
the BREAK key as the cancel key, its intended purpose. The large,
easy-to-locate space bar will also cancel this and many other com-
mands. Canceling the Blank command leaves the contents of the
entry unchanged.

As an example of the action of this command, compare Figure
4-1 with Figure 4-2. We want to blank entries A17 and A18, start-
ing with A18 where the cursor is located. After typing

/B RETURN

the entry is cleared, as we see in Figure 4-2.

Let’s move the cursor to location A17 and note on the entry con-
tents line that the entry has a format, /FL (left justification), and a
value of 517 as shown in Figure 4-3. Notice in Figure 4-4 that the
format remains after executing the Blank command. Blank does
not affect the format of the entry. To remove the format, use /FD
as described later in this chapter.

The command, when executed, does not become the entry of

Figure 4-1. A sheet on which we want to Figure 4-2. The same screen after the Blank
blank entries A17 and A18. The cursor is command is used.
located at entry A18.
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Figure 4-3. We want to blank the format and Figure 4-4. The same screen after the Blank
value of entry A17 (note the entry contents command is used. Note that the format
line). remains.

the location and does not itself require storage if the sheet is
saved.

Blank entries are evaluated as zero (0) when they are referenced
in formulas in other entries.

This command can be used in combination with the Replicate
command to blank large areas of the sheet, as Figure 4-5 demon-
strates. This sheet has a column of erroneous values (garbage)
from C20 through C31, which may have been generated by in-
correct use of the Replicate command (described later in this
chapter). In Figure 4-5 we have blanked entry C20 (/B RETURN)),
removed the format (/FD), and begun the process of replicating
the now blank entry down the column. We have left the cursor at
entry C20 and entered

RaC21.C31

When we press RETURN, the blank entry is replicated down the
column. This is particularly effective on areas to be blanked on the
bottom or right edge of the sheet, where multiple rows or columns
may be deleted.

When we want simply to replace one entry with a new value, la-
bel, or formula, it is not necessary to use the Blank command as
an intermediate step. Simply moving the cursor to the desired lo-
cation and then typing the new entry will result in replacing the
old contents with the new contents.
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Figure 4-5. A spreadsheet on which we have blanked entry C20 and are
preparing to blank entries C21 through C31, using the Replicate command as
shown.
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THE CLEAR COMMAND

The Clear command, /C, is used to clear the electronic sheet. Its
action is final, and for this reason there is a built-in requirement
that we verify our desire to destroy the existing contents of the
sheet. The command is initiated by typing

/IC
at which time the prompt line reads
CLEAR: Y TO CONFIRM
If we want to complete the action, type
X

at this point. The screen is blank for several seconds and then
reappears as if we were loading VisiCalc from the start.

To cancel the command, type BREAK or use the space bar. In
fact, other keys will also cancel the action, but as discussed under
the Blank command, let’s establish the habit of using the BREAK
as our cancel key. The reason for not typing “any” key is clear in
this case: consider what happens if we enter /C, then decide that
we do not want to destroy the sheet. Suppose we simply pressed
any key, and in fact press the Y key. We will destroy the sheet.

Clearing the sheet means that

o All entries are set to blank.

o The global parameters are set to general:
The column width is set to 9.
The order of calculation is columnwise (explained later in
this chapter).
The recalculation mode is automatic (explained later in this
chapter).
The format is general, indicating no particular global format.
The window is set to 1 (single window).
The cursor is positioned to entry Al.
There are no fixed titles.

Figures 4-6 and 4-7 illustrate this action. In Figure 4-6 we see the
screen before the Clear command; and Figure 4-7 shows the screen
after that command. After the Y is typed, the screen appears as in
Figure 4-7.

Clearing affects the sheet currently stored in memory but does
not affect this or any other sheet stored on a diskette or tape. If
we clear a sheet in memory that we want to restore, we can do so
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Figure 4-6. An electronic sheet before clear- Figure 4-7. Our screen after confirming, by
ing. typing Y, that we want to clear the sheet.

only if we have saved it. This emphasizes the importance of creat-
ing backup copies of valued spreadsheets. We'll discuss this again
in this chapter in the Storage command section.

The Clear command should be used between finishing work on
one sheet and before starting on another at the same sitting. If the
first sheet is to be saved, do so before issuing the Clear command.
Then clear the sheet. If a second sheet is to be loaded from
diskette or tape, do so after clearing memory with this command.
If one sheet is loaded on top of the other without issuing the Clear
command, an incorrect combination of the two sheets may result.
(Using this action constructively as an overlay technique is con-
sidered under the Storage command.)

We should never think of this command as a continuous three
keystroke /CY command. Instead, it's important to consider this
command as a three-step process:

Step 1. Type /C.
Step 2. Hesitate to be certain that we want to clear the sheet.
Step 3. Type Y.

This will ensure that we use the confirmation action of this com-
mand appropriately.
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THE DELETE COMMAND

The Delete command, /D, is used to delete a complete row or
column of the sheet. The action occurs when we move the cursor
to any entry on the row or column that we want deleted and then

type
/D
which places
DELETE: R C
on the prompt line. We then enter

R to delete the row
or C to delete the column.

To cancel the delete action, we’ll type BREAK or use the space bar
instead of an R or C. Other keys will also cancel the action, but as
in discussions of /B and /C earlier in this chapter, let’s use the
BREAK or the space bar as our cancel key.

No confirming action is required although it would have been
desirable to require a RETURN or other action to help prevent
inadvertant deletion. There is no restoring the row or column after
deletion. Therefore, caution is necessary, and the need for backup
of spreadsheets, emphasized in many other places of the book, is
clear. A rippling occurs through the sheet as it is rewritten
without the deleted row or column. With a large sheet this will re-
quire several seconds with no indication that anything is occur-
ring.

All rows below the deleted row (or to the right of the deleted
column) are moved up one row (or one column to the left).

The action of deleting either a row or column will usually affect
formulas on the sheet. Look at Figure 4-8 and notice that the for-
mula on the entry contents line for location B19 is

(B10+B14+B16)

Now let’s delete row 3. We'll move the cursor up to B3, as
shown in Figure 4-9 (any entry on row 3 would be suitable), type

/D

look at the screen to verify that we’ve located the cursor correctly,
and then type

R
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Figure 4-8. One entry of the sheet (B19) before deleting a row. Notice that the
formula here is (B10+B14+B16).

Figure 4-9. Preparing to delete row 3 of this Figure 4-10. After deleting row 3 of Figure 4-
sheet. 9, we have this new sheet with a new row 3.

This hesitation after typing /D and before typing either R or C is
important because it can prevent the unwanted deletion of a row
or column. Notice in Figure 4-10 that all entries below the old row
3 have moved up one row and our cursor is still in position B3
(which now has value 700 in it). Now let’s look again at the total
for this column, in Figure 4-11, by moving the cursor to location
B18.
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Now the contents of this entry are
(B9+B13+B15) not (B10+B14+B16)

and we see that VisiCalc has adjusted this formula, and all others,
to reflect that a row has been deleted.

Figure 4-11. The formula in the total entry of column B is revised by VisiCalc
to adjust for the deletion of the third row. Compare this to Figure 4-8.

Let’s consider what happens when we delete a row in the mid-
dle of a series, such as the row containing BUDGET NUMBER 235
of our budget. Refer to Figure 4-12 as our starting point. The for-
mula for position B10 indicates that it is evaluated as the sum of
entries B4 through B9. That sum is currently 3000, which includes
B6, with a value of 800, on the row that we want to delete. Let’s
delete row 6, and then return the cursor to the location of the sum
that we're discussing. This is now location B9 as shown in Figure
4-13. Notice that our new formula sums B4 to B8, the new range,
and that the total is no longer 3000 but 2200. Row 6 is gone and its
value is no longer part of the sum.

There are times when deleting a row or column can cause prob-
lems. Let’s delete row 8 from Figure 4-13, and look at the results
shown in Figure 4-14.

Notice that six entries show ERROR and that the entry at loca-
tion B8 shows a formula of

@SUM(B4...@ERROR)
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Figure 4-12. One entry of the sheet containing  Figure 4-13. Our formula, after deleting a row
a series reference from which we'll delete a from the middle, has had the closing entry of

middle row.

the series altered to compensate for the miss-
ing row.

Figure 4-14. If we delete the row with the last element of the series, we cause
ERROR entries in the sheet.

VisiCalc has not replaced the old B8 in the sum with another
coordinate but has instead replaced it with the @ERROR function,
indicating that no computation will be performed. (The @ERROR
function is discussed in Chapter 6, Built-in Functions.) Location
B17, which references B8, is also ERROR, and similar results have
occurred in the other entries of rows 8 and 17 of Figure 4-14. This
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problem is discussed again, and a solution suggested in the dis-
cussion of the @SUM function.
As with other commands, the hesitation between entering

/D

and then selecting R or C is very important. For many users, the
insertion and deletion of blank rows to improve the appearance of
the sheet are a common activity. Thus, entering the three keys-
trokes

/DR

may become a habit. We should avoid this, since we may inadver-
tently delete a row when we really wanted to delete a column. We
can prevent this by developing a hesitation after entering /D with
a conscious decision before entering an R, C, or BREAK (to can-
cel).
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THE FORMAT COMMAND

The Format command, /F, is used to establish a format for a sin-
gle entry of the sheet. It is initiated by typing

/F
at which time the prompt line reads
FORMAT: DGILR $ *
The available formats are

Default

General

Integer

Left justified
Right justified
Dollars and cents
Graph

Format indicates the method that VisiCalc will use to display a
value or label on the screen, or in a printed report when part or all
of an electronic sheet is printed. This command affects only the
single entry in which it is entered, although we’ll see that it is
possible to use the Replicate command in conjunction with it to
simplify reproducing various formats on the sheet. The format be-
comes part of the entry and is displayed on the entry contents line
(except for the D format).

It is important to realize that this format affects the appearance
of the entry and not the method of storage. For example, a
number may have a decimal part that will not be displayed with
the integer format; however, the integer format only affects the
display. The decimal part of the number remains stored, and the
full value is used in any references in formulas.

Each of the format options is discussed next.

Ry  lulalalw|

Default to Global Format

The D format indicates that this entry should be displayed with
the global format. The entry contents line for a field with the D
format indicates no format, meaning that this should default to
the global format in effect. Since an entry with no format defaults
to the global format, this particular entry is used only to erase an
existing format within an entry or in conjunction with the Repli-
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cate command to remove formats from many entries (as discussed
earlier in this chapter in the Blank command section).

G General Format

The G indicates the general format (not the global format ob-
tained with the Default D option).

For labels, the specification acts as the left justification (L) for-
mat; a field containing a label and the G format remains left justi-
fied even if the global format is right justification.

For numbers, this format will display values in either normal (as
entered or computed) format or in scientific notation, depending
on the column width. Numbers that are entered with leading or
trailing zeros will be stored without them. Leading and trailing
zeros and scientific notation all are discussed in Chapter 5, Labels,
Numbers, and Formulas.

I Integer Format

This format indicates that the field will be presented as an in-
teger value, although as with other values it may be stored as a
noninteger. As with other formats this affects the way in which
the number is presented, not the stored value. If the entry con-
tains a number that is not an integer or a formula whose current
value is not an integer, the value will be rounded and displayed as
an integer. Rounding means that if the decimal portion of a posi-
tive value is greater than or equal to 0.5, then the next larger in-
teger is displayed; otherwise the next smaller integer is displayed.
With a negative value, if the decimal portion is greater than or
equal to 0.5, then the next smaller integer is displayed; otherwise
the next larger integer is displayed.

For example, four values are shown as they are stored and as
they will be displayed with an integer format.

Stored  Displayed
Value  Value, /FI

|
oo oo
oo W W oo
|
(@)
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L Left Justified Format

For VisiCalc, this format means that all characters of a label entry
will appear, starting in the leftmost position of the field, and that
all characters of a wvalue displayed will appear, starting in the
second leftmost position of the field with a blank as the first char-
acter. For numbers, this blank prevents several fields from being
run together when displayed. If we want to enter numeric charac-
ters that are fully left justified, they must be entered as a label, for
example, by entering

” 50

in a field. When this is done, the characters 50 are a label and not
a value, meaning that if it is referenced in a formula or other cal-
culation it will be evaluated as 0 (zero) and not as the value 50.

With VisiCalc, all labels are left justified by default, so that the
/FL format is redundant when used with a label unless the global
format is right justified.

R Right Justified Format

This format means that all characters of a label entry will appear
with the last character ending in the rightmost entry of the field.
For labels larger than the current column width, this format is ig-
nored; that is, the entry is filled with characters starting with the
leftmost of the entry.

Values are right justified by default so that this format is un-
necessary for values or formulas unless a global left justification is
in effect.

$ Dollar and Cents Format

This format displays numeric values with two decimal places.
Entries evaluated with more than two decimal places will be
rounded to two places. Entries evaluated with less than two de-
cimal places will be shown with two places; for example, 16.5 will
be shown as 16.50. Dollar signs ($) and commas (,) do not appear.
This may be undesirable, depending upon the application. A $
may be right justified in the field immediately to the left of the
value in order to give the desired appearance for some applica-
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tions. If appearance is significant and the entry will not be used in
computation, then it can be entered as a label. For example, a
price list could include an item description followed by the price
included both as a label and as a value, such as

Description: Price (L)  Price (V):

MICROCOMPUTER  $2,867.00  2867.00

In this example the middle column is a label that could be used
in printing reports, while the right column is a value that could be
used in computation where the price is required. The middle
column is right justified (/FR) and entered as a label

”$2,867.00

Care is of course necessary to ensure that the two are the same
and that if the price changes, both columns are changed.

Graph Format

This format provides a simple bar graph capability. It left justi-
fies asterisks in the field (starting at the second position of the en-
try). The number of asterisks placed is equal to the unrounded
(truncated) integer portion of the value at the entry (with the ex-
ceptions that follow). When truncated both 9.1 and 9.8 become 9.

The exceptions are

o If a label is placed into a field with a /F+ format, the graph
format is ignored (although not destroyed) and the label is left jus-
tified.

e Values less than one, including negative values, or formulas
evaluated in this range are displayed as a blank field.

e A value or formula whose truncated integer portion is equal
to or greater than the width of the field will be displayed as the
field filled with asterisks except for the blank in the leftmost char-
acter. Thus, a field of width 9 whose current value is 9 or greater
(9.1, 10, 15.37, etc.), will be displayed as a space followed by eight
asterisks. No error indication is given when this occurs, which is
undesirable for many applications.
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Considerations in Formatting

There are a number of important considerations in using the
Format command.

o Every entry has a format even if one is not specified with this
command. If no explicit format has been entered with the Format
command, then the entry has the global format in effect at the
time.

¢ Any rounding of values (for example, with /FI or /F$) affects
only the display of the value and does not affect the way in which
the number is stored or evaluated on the sheet.

e Only one explicit format can apply to a single entry. It is not
possible to have a single entry in dollars and cents format (/F$)
and also left justified (/FL). However, dollars and cents and right
justified do occur together since right justified is the implicit de-
fault justification for numeric values. Similarly the integer built-in
function (@INT) could be used to provide an integer format in
conjunction with an explicit format specification, for example left
justification.

e This command is local, meaning that it only affects the one
entry at the cursor location where it is entered. However, we'll see
that the F can be used with the Global command to establish for-
mats for all entries without a local format and can also be used
with the Replicate command to repeat formats in a number of en-
tries.

o The formats established with this command take precedence
over the global format setting. That is, changes in the global for-
mat (see the next section of this chapter) will not affect these indi-
vidual entry settings.

e The column width significantly affects the display of values
and labels; therefore, a combination of formats and column width
determines how an item will be displayed. This will be discussed
in Chapter 5, Labels, Numbers, and Formulas.

o It is possible to use the Replicate command (/R) to replicate
formats in the same way that other items are replicated. If there is
a value, label, or formula in the entry or entries being replicated,
then both will be replicated. Where this is undesirable, then either
the format or the values, labels, or formulas must be entered indi-
vidually.

o There is no way to erase all local formats with one command.
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Also, no replicate-format command allows for replicating only the
format of an entry, and not its value. However, the format can be
entered first and replicated, and then values entered individually
later.

o It is possible to generate formats in areas of the sheet that we
expect to use, and then to leave them there in error when we do
not use that part of the sheet. Similarly, it's possible to use the
Blank command (/B) to blank values, labels, or formulas and unin-
tentionally leave formats intact. If it’s desirable to remove these
formats, then the default option of the Format command should
be used (/FD) as already described in this section.

o The formatting process in many data processing applications
often requires more effort than the procedural aspects of the prob-
lem solving. This is true with many VisiCalc applications where
correct placement of labels, setting of column widths, and format-
ting of individual entries may require significant activity on our
part.
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/G THE GLOBAL COMMAND

The Global command, /G, is used to control, for the entire sheet,
column width, order of recalculation, mode of recalculation, and
format. It is initiated by typing

G
at which time the prompt line reads
GLOBAL: CORF

These correspond with the available global commands, which
are

Column width

Order of recalculation
Recalculation mode
Format

mAON

Each one of these is discussed next.
C Column Width

It is possible with this option to vary the width of the columns
appearing on the screen from three characters to thirty-seven. To
change the width, enter

/GC
at which time
COLUMN WIDTH

will appear on the prompt line. You should now enter the desired
number. After the first digit has been entered, a box appears and
the software is waiting for us to enter a second digit or a RE-
TURN, as appropriate.

The column width can be different in two windows of the
screen. Figure 4-15 demonstrates this and also demonstrates the
maximum and minimum allowable column widths for this version
of VisiCalc. The top screen has a label in entry A2; only one
column, here column A, fits on the screen. Notice that it extends
fully to the rightmost edge of the screen. In the lower window a
global column width of 3 has been entered. Notice that 12 columns
(A through L) appear and that the total width of all columns is
one less than the number on the top screen.
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Figure 4-15. A split screen showing the maximum column width of 37 for this
computer in the top window and the minimum column width of 3 in the lower
window.

Also notice that the label at location A2 in the lower screen con-
tains

THI

and not the full message stored at A2. It has been truncated (cut
off) from the right, leaving only the leftmost three characters. The
full label, as stored on the sheet, is unchanged; only its presenta-
tion on the window is altered.

Printing is affected directly by the column width, and reports
prepared from the sheet will have the column width of the screen.
If there are two windows with different screens, the column width
of the window from which the report is printed will be used.
(Refer to the Print command.)

The global column width is also discussed in Chapter 5, Labels,
Numbers, and Formulas.

Order of Recalculation

A recalculation of all entries of the sheet occurs, either by
changing an entry or by entering an exclamation point (!) to ini-
tiate a recalculation. When we do so, the software can either per-
form the recalculation in column order, C, as indicated by the ar-
rows in Figure 4-16, or in row order, R, as shown by the arrows in
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Sales by Quarter Sales by Quarter
Sales Fercent Sales Fercent
(000) 5 4 Quarter? (000 y 4

L;QJ L;EJ First 10 5

[ 40] [ 20] Second—'.[ 70— 20]_‘

l_%o_l #,J Third —1 >[50 —] 25 ]

[1o0] [ s0] Fourth—'—hm—»{ ~,u}-l
..... o S— - f___—_ R

200 }— 10%| TOTAL —+{Z00 —{100

Figure 4-16. A sheet graphically indicating the ~ Figure 4-17. A sheet indicating rowwise recal-
meaning of columnwise recalculation order, C.  culation order, R.

Figure 4-17. In both cases the action begins at entry Al. These fig-
ures contain a simple sales-by-quarter report in which quarterly
sales are totaled in the SALES column and then each of the four
sales entries is divided by the total to determine the PERCENT for
that quarter.

By default the recalculation order starts at entry Al and
proceeds down the A column, then continues at Bl and moves
down the B column, etc. However, if we want to go across, we
enter R, as described below, and we will start at Al and go across
row 1, return to A2, and then go across row 2, etc.

In the upper righthand corner of the screen, on the entry con-
tents line, is the recalculation order indicator as shown in Figure
4-18. This is either a C or an R, depending on our action. When
we enter

1GO

the prompt line indicates
REEVAL ORDER: R C

We now enter either R or C, indicating the desired reevaluation
order. They mean

R Rowwise recalculation
C Columnwise recalculation

Let’s look more closely at the last examples to demonstrate the
difference between these two. Suppose that we begin with the ex-
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Entry
Location

ample of Figure 4-17 with an R (rowwise) recalculation order.
Look at Figure 4-18. It has been derived from Figure 4-17 by
changing the entry for the FOURTH quarter from 100 to 0. Note
that the SALES column now correctly totals 100. However, look at
the PERCENT column. The individual percentages are all in-
correct. The PERCENT total is 50% and not 100% . The formula for
the percentage entry on the FIRST row has been computed by di-
viding FIRST by TOTAL and multiplying the result by 100, that is,

(B7/B12)#100

This is the correct formula but the wrong answer. The problem
is that when this was computed, the value at B12 was still 200 and
not the total of 100, which was correctly placed there later.

Let’s follow a simple trace through the reevaluation to em-
phasize how this occurred. To do so, we begin with the values
shown in Figure 4-17. The trace is a step-by-step tracking of what
occurs. Let’s follow the action until we discover the cause:

Entry
Contents Evaluation Notes

B10

B10

7

100 100  We position the cursor to this
location in order to change our
FOURTH quarter value from 100
to 0.

0 0 We make the change, triggering
the recalculation of the entire
sheet, which occurs after the
value here is changed.

The reevaluation occurs, sweeping
across the rows, from Al to Bl to
C1, then A2, B2, C2, etc. Nothing
is in fact changed until the
formula at C7 is encountered.

(B7/B12)*100  (10/200)¥100  Here is the problem. Entry B12
5 still has the old total of 200.
It is not updated until the other
rows have been reevaluated. As a
result, each percentage is wrong.

At this point we see the value of the exclamation point. If we
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Recalculation order indicator

|uw|

Figure 4-18. The rowwise order of recalcula- Figure 4-19. The sheet of Figure 4-18, now
tion has resulted in this incorrect sheet. Note correct, after a recalculation initiated by enter-
that the percentages are all incorrect even ing an exclamation point (!).

though the formulas are correct.

enter !, our sheet will be fully recalculated, providing the correct
values as shown in Figure 4-19. We get correct results because the
value at entry B12 is 100, and no longer the older value of 200.

Why use rowwise recalculation? For this sheet it was incorrect;
however, its use can be demonstrated by a different presentation
format of the same data. Suppose that we wanted to prepare this
report in the format shown in Figure 4-20. For this report the
correct order of reevaluation is rowwise. This is true because we
must compute the value at location F8 before we compute any
value in row 9.

With this understanding of the differences between row and
column calculation order we can emphasize the need to develop
models which do calculate correctly. We want to build our sheets
so that each entry is a function of entries to its left and above its
location. There is additional discussion of this concept in Chapter
7, Other Topics, under the discussion of Forward Reference.

A problem in the order of recalculation can become apparent
when a sheet is stored and later reloaded into memory. If a value
is required before it has been placed on the sheet, then ERROR is
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Figure 4-20. The same problem formatted in a way in which the correct order
of recalculation is rowwise.

presented. These will disappear when a recalculation (!) occurs.
Let’s summarize:

o VisiCalc defaults to a columnwise order of recalculation.

o Users can change the recalculation order by use of the O op-
tion of the Global command.

e The correct choice (C or R) will depend on the requirements
and layout of our solution to the problem.

o Entering an ! will usually eliminate any problems and is sug-
gested before using the results.

R Recalculation Mode

On large sheets, or on small sheets with lengthy or time-
consuming formulas, the recalculation that automatically occurs
when any value on the sheet is changed can take several seconds,
or longer, to complete. Although not long, even this delay can be
frustrating, especially when many changes are being made on the
sheet. VisiCalc defaults to this automatic, instantaneous recalcula-
tion mode; however, it provides the capacity to shift to a mode in
which a recalculation occurs only when we want it.

This is accomplished by entering
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/GR
which generates
RECALC: AM
on the prompt line. The two recalculation modes are

A Automatic
M  Manual

Automatic is the default and produces a recalculation wherever a
value or formula is entered or revised. Manual postpones this re-
calculation until we initiate it by entering an exclamation point.
Figure 4-21 contains a sheet on which the recalculation mode has
been set to M, for manual. Notice that the TOT is shown as 0
(zero). At this point, assume that we want to see the total, which
we can obtain by entering !. It can also be obtained by changing
the mode to automatic, which activates a recalculation. Figure 4-22
shows the result of entering the !. While a recalculation is occur-
ring, an ! appears in the upper right of the screen until the action
is completed.

Figure 4-21. A spreadsheet on which the Figure 4-22. The sheet of Figure 4-21 after a
manual recalculation mode is in effect. Note recalculation (!). The total (TOT) is computed
that the total (TOT) column is temporarily and correctly displayed.

incorrect.

Since a manual recalculation mode can temporarily leave the
sheet with incorrect values and since there is no visual indicator of
which mode is in effect, it’s important to depress the ! before rely-
ing on values on the sheet.
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F Format

All of the actions of this option are similar to those listed in the
last section on the Format command, but the actions here affect all
entries of the sheet that do not have an individual format. In this
usage, the format entered becomes the default format. It does not
appear on the entry contents line as the Format command does.

If a split screen is being used, the global format only applies to
the half in which it was entered.

To return to the original global format, the /GFG (global format
general) is used.
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/1 THE INSERT COMMAND

The Insert command, /I, is used to insert a complete row or
column on the sheet. The action is initiated by typing

/1
which produces a prompt line of

INSERT: R C

At this point, entering an R causes 