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lntroduction 
How to Use This Manual 

This manual has been carefully prepared to help you learn VisiCalc easily and 
quickly. Its four sections take into account the fact that different people using 
VisiCalc will have differing levels of computer experience. 

Part I contains an overview of VisiCalc, information about your equipment 
needs, complete instructions for loading VisiCalc, and preparing diskettes for 
use with VisiCalc. 

Part II is a step by step Tutorial in the use of VisiCalc with your ATARI'" 800°. 
Those with little or no experience with personal computers will find that it an- 
ticipates many of the questions and problems that may arise. The Tutorial com- 
prises four lessons that guide you from the point at which you finish loading 
VisiCalc in Part I through several examples. 

These examples show you how to use VisiCalc and your computer to solve 
problems in your professional and personal life. Each lesson will show you ex- 
actly what to type, keystroke by keystroke, and should be studied by working 
at the computer. As you practice, you'll gain familiarity and confidence in using 
some of the more advanced features of VisiCalc. Before long, you'll need only 
Part III and the VisiCalc Reference Card. 

Part III is the VisiCalc Command Reference. It contains a chart of VisiCalc com- 
mands illustrating their relationship, notes on the elements of the VisiCalc 
screen display, and a detailed discussion of each comrnand with exarnples of 
its use. You will probably find yourself referring to this section frequently, espe- 
cially as you use the advanced features of VisiCalc to speed your work and do 
complicated applications. The commands presented in this part of the manual 
are summarized in the VisiCalc Reference Card. 

Part IV is the Index for this manual. It alphabetically lists subjects with their 
Page numbers. 

The best way to learn to useVisiCalc is to try it. Experiment! Trying out ideas will 
help you answer a lot of your questions, while enhancing your experience and 
confidence. Entering "odd" data and Patterns will hurt neither the computer 
nor the VisiCalc program. Physical care, however, must be paid both to the 
computer and the diskettes. Always handle diskettes gently, keeping thern 
away from rnagnetism, dirt, and liquids. 

Overview Of VisiCalc: The "Electronic Sheet" 

VisiCalc was born out of the observation that many problems are cornmonly 
solved with a calculator, a pencil, and a sheet of paper-three nearly universal 
tools. Calculating sales projections, income taxes, financial ratios, your per- 
sonal budget, engineering changes, cost estimates, and balancing your check- 
book are all done with these tools. 

VisiCalc cornbines the convenience and familiarity of a pocket calculator with 
the powerful memory and electronic screen capabilities of the personal com- 
Puter. With VisiCalc, the computer's screen becomes a "window" that looks 
upon a much larger "electronic sheet." You can move or "scroll" this window 
in four directions to look at any part of the sheet, or you can split the computer 
screen into two "windows" to See any two parts of the sheet at the Same time. 
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VisiCalc Overview Of VisiGalc: T 

The sheet is organized as a grid of columns and rows. The intersecting lines of 
the columns and rows define thousands of entry positions. At each position 
you can enter an alphabetic title, a number, or a formula to be calculated. Just 
by "writing" on the sheet, you can set up your own charts, table, and records. 
The formatting commands let you individualize the appearance of each entry, 
row, or column. If you wish, for example, you can make your VisiCalc check- 
book record look just like your bank statement. 
But the power of VisiCalc lies in the fact that the computer remembers the 
formulas and calculations you use as you work through a problem. If you 
change a number you had previously written on the electronic sheet, all other 
related numbers on the sheet change before your eyes as VisiCalc auto- 
matically recalculates all of the relevant formulas. 

Recalculation makes VisiCalc a powerful planning and forecasting tool. Not 
only can you effortlessly correct mistakes ancl omissions, you can also examine 
various alternatives. 

For example, imagine that you are doing sales projections using VisiCalc. You 
may want to know what the impact on your company will be if a specific project 
doesn't sell as well as you had anticipated. Vdhat if you sell only 200 "widgets" 
a month instead of 250? What if you sell 3010? What if one of your salesmen 
quits, and it takes six weeks to bring a new p~erson up to speed? Playing "what 
if" with VisiCalc is usually a matter of changing a single number. Doing the 
Same thing with a calculator, pencil, and paper might takes hours of erasing 
and recalculating. 

VisiCalc's editing features let you change, irisert, or delete titles, numbers, or 
formulas. The existing VisiCalc chart ortable is instantly restructured with all of 
the columns, rows, and other formulas edited to reflect your changes. 

If you've entered a formula at one position, VisiCalc lets you replicate it at any 
number of other positions. VisiCalc will ailso sum, average, or otherwise 
manipulate rows, columns, or other ranges of numbers. 

While you can shorten the length of titles arid numbers that are displayed on 
your computer screen, the internal length of titles and formulas remains con- 
stant. Decreasing the length of each position on the screen lets you increase 
the number of positions displayed without aiffecting their content. To See the 
title or forrnula that produced a number, you simply move the screen high- 
light or "cursor" to rest on that number or title. 

Once you've established the format for a pai'ticular application, you just enter 
or change numbers. You can save the electronic sheet on a diskette, and you 
can print all or Part of the sheet on a printer 

You can learn the elementary features of VisiCalc in an hour or two, and you'll 
imrnediately be able to solve simple problerns. As you use VisiCalc for more 
complicated applications, you'll discover that it has a broad range of features 
and comrnands. You can learn these features and commands as the need 
arises. 

lmpsrtant Follow-Up Program 

Please read the User's Support Plan that Comes with this product. Return- 
ing the warranty registration card will enaible us to keep you informed of 
new versions of the VisiCalc program. 



lmportant Follow-Up Program lntroduction 

After you've used VisiCalc, we'd l ike t o  hear your comrnents and sugges- 
t ions for irnprovernent. We have provided the Reader Critique at the backo f  
this rnanual for this purpose. 

What You Need 

To use VisiCalc, you will need the following cornponents: 

1 .  Your ATARl 800'". 

2. The ATARl 810"" Disk Drive for 5" floppy diskettes 

3. A set of blank diskettes 

4. The VisiCalc program diskette, enclosed in the inside front Cover 
pocket of your rnanual. 

5. ATARl RAM Memory Modules totaling at least 32K. A total of 48K of 
RAM is highly recomrnended. 

6 A TV set or other video rnonitor A black and white set is fine 

7 Optionally, you rnay choose either the ATARI 820 " or ATARl 825 * 

printers for rnaking hard copy reports 01 your sheets. Another opt ion 
i s  the ATARl 850 - Interface Module. 

, 

110 C O N N E C T O R  

[ U ~ e i l h e r o n d  P 
D A T A  C O R D  

AC A D A P  



VisiCalc n Your Keyboard 

Some Notes On Your Keyboard 
This rnanual describes the use of VisiCalc on the Atari 800 cornputer. We tell 
you keystroke by keystroke how to enter each cornrnand. Everything will be 
illustrated with nurnerous exarnples. We do assurne, however, that you will 
press the SHIFT key if necessary. Use the SHlFT just like you would on a type- 
writer, i.e., holding it down while you type the key with the character you Want. 

THE ATARl 800 KEYBOARD 

With the ATARl keyboard illustrated above, you do not use the SHIFT to type 
Special characters such as the asterisk (*) and the greater than sign (>). How- 
ever, you will need to press the SHlFT to gene~rate some of the non-alphabetic 
characters you'll be using, such as quotation rnarks C), exclarnation point (!), 
and the at sign (@). 

Also note the positions of the keys that are shaded in the keyboard drawing. 
You will use thern a great deal. Throughout this rnanual, we will Substitute the 
syrnbol, 8 for the key labeled RETURN. 

The four keys with the little arrows on thern are used in conjunction with the 
Control key (rnarked CTRL) to move the Cursor on your VisiCalc screen. In 
this rnanual, the following syrnbols represent the use of these keys, and also 
our notation for the exponentiation character ". 

Symbol Keystrokes 

+ Hold down CTRL and press [6=11 
t Hold down CTRL and press 

$ Hold down CTRL and press [4'1 
4 Hold down CTRL and press (;'I 

Hold down SHIFT and press 

Since the ATARl 800 cornputer uses both upper arid lower case, you can use 
the SHlFT to rnake individual capital letters, as you would on a typewriter, when 
you are creating titles for your VisiCalc sheet. You rnay also use SHlFT and the 
CAPS LOWR key to "lock" in the all-capitals rnode. Be Sure to "unlock" CAPS 
LOWR by pressing it once as soon as you've finished capitalizing. While the 
CAPS LOWR is On, sorne of the keys you need may not work as described here. 



A Word on Diskettes !ntaoduction 

Whether you type a letter in upper or lower cas~e does not matter to VisiCalc- 
it will autornatically capitalize letters where it is necessary for a command, such 
as >Al ,  or a forrnula such as 8+A l .  Note that in the text of this rnanual, we 
use only upper case to explain what to type and what you See on the screen. 

A Word on Diskettes 

A word of caution about the handling of diskettes is in order here-you can't 
be too careful with diskettes. Each diskette is a srnall, rnagnetically coated 
plastic disk, sealed in a protective square plastic cover. Through the oval cut- 
out in the square cover, you can See the rnagnetic surface of the actual 
diskette. 

Never touch the exposed magnetic surface with your fingers or any irnplernent. 
Protect the diskette frorn dust by storing it in the paper sleeve it Comes in. Keep 
it at least six inches frorn magnetic fields such as those generated by a TV. 
Extremes of ternperature (such as in a car trunk on a warm day) could destroy 
adiskette, and you would lose your data, or your VisiCalc program. Don't bend, 
staple, or write on the square plastic cover with a hard pen or pencil (use only 
the soft felt tip pens). 

Loading VisiCalc 

Whether your Computer is on or off, begin by rernoving any ATARl ROM 
cartridges frorn the left and right slots of the liorward cartridge bay. VisiCalc 
will not run if any such cartridges are present. Note, however, that the Memory 
Bank toward the back of the console rnust contain the 10K ROM Operating 
System Module and a total of at least 32K RAM of Memory Modules. 

Check your disk drive(s) next. Make Sure that the BUSY light is not On, then 
Open the door (by pressing on the button beneath the door) of each disk drive 
and rernove any diskette that might be presenl:. Leave the drive door(s) Open. 
Do not insert the VisiCalc diskette yet. 

If your equipment is turned off, begin by turning on your TV set. Press the 
power switch (located on the front of the drive) to the "ON" position. The 
drive rnotor will Start up and run for about 6 seconds. When it stops, the BUSY 
light will go out, but the PWR. ON light will rernain lit. 

Take the VisiCalc program diskette frorn the pocket on the inside front cover 
of your rnanual. Remove the VisiCalc program diskette frorn its paper sleeve 
and grasp the diskette by the label edge with the label side up. Carefully insert 
it into drive 1, with the label edge entering lasl: (see illustration below). Gently 
push the diskette all the way in. Close the drive door by pushing its handle 
down, until you hear the door click shut. 

Note: VisiCalc will load only frorn a disk drive with a DRIVE CODE number of 1. 
This nurnber is Set by the recessed switches at the rear of the drive. See Page 3 
of your disk manual for details. 



VisiCalc 

Now turn the computer on by pushing the power switch to the ON position. 
If your Computer was already on, turn it off, pause a moment, then turn it back 
on. The switch is located on the right side of the computer, just past the 
2-CHAN-3 switch. On the console, the red light just below the START button 
will also light. The drive takes about half a rninute to load VisiCalc into RAM 
memory. 

As the program loads, the VisiCalc screen will appear and should resemble the 
photo below. The second line contains the copyrght notice and the version 
number. The third line contains a serial nurnber unique to your particular 
diskette. As with any valuable itern, write this nurnber down and Store it in a safe 
place. 



lnit ial izing VisiCalc Storage Diskettes Bntaoduction 

If you screen doesn't look like the one above, remove your VisiCak diskette 
from the drive. Then turn off the disk drive and the computer and try again, 
using the "Loading VisiCalc" instructions. If ,after several tries you are not 
successful at loading VisiCalc, See your dealer for help. 

When VisiCalc has loaded correctly, the disk drive has stopped whirring, and 
the BUSY light is off, Open the drive door and gently remove your VisiCalc 
program diskette. Put it back in its sleeve (label showing) before returning it to 
the inside front Cover pocket of your VisiCalc binder; you won't need it again 
until the next time you turn on your computer. 

Never leave your VisiCalc program diskette in the drive. It could be harmed by 
power failures or rnechanical failures in the drive. Be careful too with your data 
Storage diskettes. Although they are replaceable, misuse can lose hours of 
work. Always remove a diskette before turning off the drive. And NEVER Open 
the drive door, try to remove a diskette, or turn the power off when the BUSY 
light is on. 

lnitializing VisiCalc Storage Diskettes 

You must make a working diskette for storing the information you will be creat- 
ing with VisiCalc. Take out a blank diskette. Notice that a blank diskette has a 
srnall notch cut out on its left side. This cutout is sensed by your disk drive, and 
it tells the computer that it is okay to write information on the diskette surface. 
For its protection, the VisiCalc program diskette does not have this notch; 
hence it is said to be "write-protected." 

Look for the adhesive labels that normally corne with a box of blank diskettes. 
Write some identifier on the label like, "VisiCalc Storage Disektte #1." Add 
the date and apply this label to the diskette jacket near the manufacturer's 
label. If the title label is already on the diskette, be Sure to use a felt tip pen, not 
a ballpoint. If you intend to initialize more thain one diskette, make up addi- 
tional labels and apply them as well. 

Carefully insert the blank diskette into drive 1 just as you did with the VisiCalc 
prograrn diskette. The label must be up and the oval cutout must go in first. 
Close the disk drive door. 

A brief note before continuing. The ATARl 800 autornatically changes screen 
colors when you don't use it for a period of time. The purpose of this is to pro- 
tect the screen from having Patterns literally blurned on to it. To return to the 
normal light blue (or grey) screen, simply hit any key. 

Follow the instructions below, and watch the isecond line from the top of the 
screen. This line is called the VisiCalc prompt line, and is described more fully 
in Lesson One of Part II and in Part III. 

1. Press the / key. Your serial number andl the title will disappear from the 
screen. The prompt line will read 

COMMAND: BCDFGIIPRSTVW- 

2. Press the letter S key. The prompt line should read 

STORAGE: L S D I Q # 



VisiCalc 

3. Press the letter I key. The prompt line should read 

I N l T  D I S K : H I T  RETURN (ERASES D I S K )  

The characters DL : are under it. For information on the meaning and 
use of these characters, See the discussion of The STORAGE Com- 
mand in Part III. 

4. Just press (the RETURN key). The red BUSY light on the drive should 
come On, accompanied by whirring arid scraping noises. It should take 
about less than a rninute to complete the initialization process. Toward 
the end of that time, the characters D1: and the INlT message will dis- 
appear frorn the screen. 

In the initialization process, the computer is recording a Pattern on the surface 
of the diskette, so that VisiCalc can find a given spot on the diskette surface 
and "write" information there or "read" it back later. What's more, information 
"written" by one program (such as VisiCalc) can be located later and "read" by 
a different prograrn (which could be written in BASIC). If you initialize a diskette 
that has had data stored on it frorn sorne previous use, either by VisiCalc or 
some other program, that data will be erased by this process. 

After the disk drive quiets down and the red BlJSY light goes off, Open the drive 
door and carefully remove the newly initializecl diskette. Never Open the dooror 
insert or rernove a diskette while the drive is whirring or the BUSY light is On; 
this will probably darnage the diskette. lrnmediately place the new diskette 
back in its paper sleeve. 

At this point, you rnay wish to initialize some additional diskettes for use with 
VisiCalc. Sirnply insert a new blank diskette, close the drivedoor, and followthe 
four- step initialization procedure above. When you've finished, you'll be ready 
to go on to Lesson One of the Tutorial and begin learning to use VisiCalc. 
Your screen should look like the photo below. 
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Lesson Clne 
When you have loaded VisiCalc into your computer, as described in the section 
entitled "Loading VisiCalc," the image on y~our screen should resemble the 
photo shown in that section. The Same photo is reproduced below. Type the 
following keys: /CY to clear the sheet and make it look like the photograph. 
Now we'll exmaine the components of this scxeen image more closely. 

Your screen has become a window into 'the computer's memory, which 
VisiCalc has organized like an electronic sheet. As you can See, the sheet is 
divided into rows which are numbered 1, 2, 3, and so On, and columns which 
are lettered A, B, C, and so On. At each intersection of a row and column there is 
an entry position, with a coordinate such as A l ,  B3, C17, and so forth. At each 
entry position you can "write" a message or title, a number, or a formula of the 
kind you might enter, keystroke by keystroke, on a calculator. In a moment 
we'll demonstrate how you move around and write on this electronic sheet. 

Above the white border with the column letters, there are three additional lines 
which make up VisiCalc's control panel. The middle line of this control panel 
displays the VisiCalc copyright notice and version nurnber, for example: 

( C )  2 9 8 0  SOFTWARE ARTS, INCo 2 o 7 2 A  

Should you ever need to  call or write VisiCorp to  ask questions or to  report 
problems with VisiCalc, please tell us your version number and the model o f  
your computer. The third line contains anottier important number: the serial 
number unique to  your particular VisiCalc diskette. 

Pressthe key marked RETURN. As we mentioned in the section "Notes on Your 
Keyboard" in Part I, we'll indicate the RETURN key with the symbol B. The 
copyright notice, version nurnber, and serial riurnber will disappear. Now press 
the / key followed by the V key and all three will reappear. Just type /V  anytime 



Moving the Cursor 

you want to See your version number and most any key to make this version in- 
formation disappear. See the VERSION commarid in the reference section for 
more information. 

Moving the Cursor 

Look at the point where column A and row 1 intersect. This is coordinate A l .  
To keep you from getting lost on the electronic sheet, VisiCalc prints the CO- 
ordinate for you on the upper line of the control panel. See it? Notice that a 
white bar Covers entry position A l ,  blending intcl the top and left frames of the 
screen. This bar is called the cursor. You always write on the electronic sheet 
at the position marked by this cursor; you can think of it as the point at which 
your pencil or pen meets the Paper. To move the cursor around, you must 
always hold down the Control key (marked CTFIL), while pressing one of the 
four arrow keys + 4 ) C. The manual will remind you to use 
few examples, to help you get used to it. 

Hold down the CTRL key and simultaneously press the right arrow key ) once. 
Notice that the cursor moves to the position at column B, row 1 and makes a 
soft click. VisiCalc sounds this noise each time you type a character. Look at 
the cursor coordinate in the upper left corner of the control panel. It has 
changed to BI .  Your first key stroke also causedl the copyright notice and ver- 
sion number to disappear. 

Now press the left arrow key 4 (remember to press the CTRL key) and watch 
the cursor move back to its original position at A l .  Try moving the cursor down 
to row 2 of column A with + and then back to position A l  with e And don't 
forget the CTRL key. 

If, while you are practicing, you make a typing error and See either the word 
VALUE or LABEL appear on the second line of lthe control panel, don't worry. 
Just press the key marked BREAK, and the word will disappear along with the 
number or letter beneath it. The noise made by ttie BREAK key is called a beep. 
We'll go into more detail on the wordsvalue and Label and correction methods 
a little later in the manual. 

Scrolling the Window 
When you first load VisiCalc, your screen windciw is positioned to let you look 
at the upper left corner of VisiCalc's electronic sheet. On the ATARl 800, the 
window allows you to See the first four columris (A through D) and the first 
twenty rows (1 through 20) of the sheet. 

Now with the cursor at A l ,  press the right arrow key ) three times, until the 
cursor rests at the right edge of the window at 131. Press the right arrow key 
again. Notice that the next column to the right, Ihe E column, Comes into view 
while column A disappears off the left edge of the window. 

When this happens, we say that the window has scrolled to the right. Try press- 
a few more times, watching more columns appear at the right edge of the 

window while others disappear at the left. 

The screen window will also scroll to the left. (In fact, it will scroll in all four 
directions.) Press the left arrow key 4 (don't forget TRL) until the cursor is at 



VisiCalc caoBBing the Win 

the left edge of the window. Then press several more times and notice that 
the columns that had sappeared as you crolled the window to the right come 
back into view. Press until the cursor is back at position A l .  

one more time. You should hear a soft buzzing noise called 
a thud. This is VisiCalc's way of telling you that you are bumping into an edge 
of the sheet. 

Press CTRL and the up-pointing arrow key -c that would normally move the 
cursor up. This time you hear the thud because you are bumping the cursor 
into the top edge of the sheet. So far we have encountered the left edge and the 
top edge of the sheet. Now we will show you the other two edges. 

Press the down arrow key + until the cursor lhas moved down to position ,420. 
Then press r again and notice that row 21 comes into view while row 1 dis- 
appears off the top of the screen window. Press the key a few more times. 
As you can See, the electronic sheet is quite ai bit larger than an ordinary sheet 
of Paper. 

Autornatic Repeat 

We can reach the bottom edge of the sheet rriore quickly by using the ATARl's 
automatic repeat feature. To See this in action~, press the key again, and this 
time hold it down. The cursor and the window should scroll downwards auto- 
matically. Continue to hold down the + key until you bump into the bottom 
edge of the electronic sheet. The cursor will be at position A254. 

Now let's move the cursor to the right hand edlge of the sheet. Press 
it down. The cursor and window will go scrolling off to the right. As the cursor 
and window scroll to the right, notice how succeeding columns are lettered. All 
these coordinates can still be read at the upper left corner of the screen too. 
After A, B, C, . . . , X, Y, Z comes AA, AB, AC, . . . , AX, AY, AZ, and then BA, BB, 
BC, . . . The cursor finally stops at position BK254 as it bumps into the right 
hand edge of the sheet. You are now at the lower right hand corner of VisiCalc's 
electronic sheet. 

Direct Cursor Movement 

Even with the aid of automatic repeat, it took a while to scroll the cursor and 
window all the way to the lower right corner of the VisiCalc sheet. There's an 
easy way to jump to another position on the sheet that takes only a few key- 
strokes. 

Type the character > If you make a mistake, press the key labeled 
many times as necessary to correct what you've typed. The next section, 
"Backing Up the Cursor," explains the use 01 this key in detail. 

Two things will happen: 

1) The message G O  T 0  : COORD I N A T E  appears on the middle line of 
the control panel just under the BK254 coordinate. 

2) Directly below this message a small rectangle appears. You have dis- 
covered two new components of the VisiCalc control panel: the 
prompt line and the edit line. 



Direct Cursor Movernent Lesson One 

Each time you press a key, VisiCalc prompt line tells you what you can type 
next. On screen above, the prompt line is telling you that (1) VisiCalc has 
recognized your keystroke command >, and that (2) it wants to know to what 
COORDINATE you Want to GO TO. That rneans you must type in the letter 
and number of the position to which you want the cursor to rnove. 

Press the A key once: The letter A will appear on lhe edit line (third line from the 
top of the screen), followed again by the small rectangle. Notice that you get a 
capital A, whether you press the shift key or not. VisiCalc knows that you are 
entering a coordinate and so takes care of upper case for you. The SHlFT key 
rnatters only when you press a key with two syrribols on it, or, as you will See, 
when you are entering labels. 

Press the number 1 key to move the cursor back to position A l .  So far, we have 
Al on the edit line followed by the small rectangle. VisiCalc is still waiting for 
you to type sornething. It doesn't know yet whether you want to go to position 
Al, or position A l l ,  or A121, or some other posi1:ion. 

Press the 03 key. The information on the prompt iand edit lines disappears, and 
the cursor and window move back to the upper left Corner of the sheet at A l .  

Try another example. Press the keys >C10 @ Note that the cursor now rests in 
rnid-screen, directly below C and to the right of 10. Coordinate CIO! 

Backing Up the Cursor 
VisiCalc has several error correction features, each of which will be covered in 
this lesson. The first of these is the key labeled IBACK S. 

Press the following keys: >Al l  Then pause f'or a mornent before pressing 
@ Suppose that you intended to move the cursor to position A l ,  but you ac- 
cidentally pressed the 1 key twice. You now have A l l  on the edit line, followed 
by the srnall rectangle. 
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Press the key marked BACK S once. Notice that the small rectangle "backs 
up" one character and erases the extra 1, leaving you with A l .  Now press @ 

The cursor will rnove back to the upper left hand Corner of the sheet. 

In general, VisiCalc will let you correct typin~g errors by backing up with the 
BACK S key. You can also back up rnore than one character. As an exarnple, 
let's change Al1 to A2. Type >Al l  again. Press the BACK key twice, backing 
up to leave just the letter A. Then press the 2 key to get A2. Press 0 It works! 

Besides backing up, you can "back out" with the BA key. Press the fol- 
lowing keys: >B5 Then pause. Suppose that you change your mind and 
decide that you don't Want to move the cursor at all. Press the BACK S key 
once, and the number 5 will disappear from t l ~ e  edit line. Press the key again. 
The letter B on the edit line disappears ancl so does the prompt GO T 0  c. 
COORD I NATE. You have backed out of the > or GO T 0  command com- 
pletely, and you can now type sornething else. By the way, the beep sounded to 
tell you that your original command had been canceled. 

VisiCalc offers an even faster way to back out of a cornmand. Press these keys: 
>C12 Suppose you decide you don't Want to use the GO T 0  command. Find 
the key labeled BREAK and put your finger on it. Watch the screen as you press 
the key. BREAK erased the prompt and edit liiies. You have backed out of the 
GO T 0  comrnand with one key, BREAK. No matter what you are typing, you can 
always back out and leave the sheet unchanged by pressing the BACK S key a 
few times or pressing the BREAK key once, as long as you notice your error 
before pressing the last keystroke of the command or hitting 8. 

Before going on, spend a few more minutes moving the cursor around with the 
arrow keys, and the > or GO T 0  command. 'Try moving the cursor to a non- 
existent position such as AB525. What happens? Try moving to an invalid co- 
ordinate such as 25A instead of A25. What happens? 

Writing On the Electronic Sheet 
As you have Seen, moving the cursor and winclow around is pretty easy, but so 
far your electronic sheet is (or should be) empty. You'll find that writing on the 
sheet is even easier. Before proceeding further, type the following keys: 
/CY The screen will go blank, then reappear with the copyright on the prompt 
line and your VisiCalc serial number on the line below it. This command com- 
pletely clears the sheet and repositions the cursor to position Al .  

First we wil l  label a row. Type the following keys (use capitalization if you 
wish): SALES 

If you mistype a letter, you can back up with the BACK S key to back up and 
make changes in the SALES label. 

Stop and look at the screen. On the prompt line is the word LABEL. This is 
VisiCalc's term for any type of message that won't be used in making calcula- 
tions. On the edit line is the word SALES folowed by the small rectangle. The 
small rectangle indicates that you can still use the BACK key to back up and 
retype the message or to back out completely. SALES also appears under the 
cursor highlight at position A l  on the sheet. 

When you are satisfied, hold down the CTRL while you press the 9 key. The 
information on the prompt and edit lines disappears, and the cursor rnoves to 
position BI,  leaving the label S A L E S at A l .  
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A typographical note: Throughout the rest of the Tutorial, all alphabetic charac- 
ters will be shown upper case in the text. The photographs of ATARl screens 
will show the use of upper and lower case letters. You can use upper and lower 
case as you prefer for your own labels. 

Now type the following keys: 100 

Stop and look at the screen. The prompt line says VALUE, which is VisiCalc's 
term for a number or formula. On the edit line is the number 100 followed by 
the small rectangle. Press the BACK S key four times, and watch the numbers 
disappear: first 0, then 0, then 1, then finally the prompt, VALUE. Position B1 is 
blank again. You could also have done the sarne thing by pressing BREAK 

Now type in the following numbers: 75+25 

If you make a typing error, watch the edit line carefully and use the BACK S key 
to back up. Note, however, that the presence of the plus sign changes the 
results of using the BACK S slightly. If you try tio erase just one numeric char- 
acter after the plus, the entire number will disappear. The word VALUE is again 
on the prompt line, and the edit line reads '75+25 followed by the small 
Square. Press the SHlFT and the 1 key together to type a ! (the exclamation 
point). 

Instantly, 75+25, has been calculated to show 2 0 0  (the answer) on the edit 
line. You can use this "exclamation key" feature to perform quick calculations 
before writing a number on the sheet. Much more will be said about formulas 
and calculations later. 

Notice that nothing has appeared under the cursor highlight at BI .  Everything 
has happened on the edit line. Now press @ 'The information on the prompt 
and edit lines disappears, and the number 10Cl appears at position B1 on the 
sheet. Pressing @ caused another change on the screen. 

The top line of the screen now reads: B I  (V  ) 200 .  This line is called the 
entry contents line because it gives the full explanation of the contents 
written in the entry position highlighted by the cursor. Right now, the entry 
contents line says ( V ) for VALUE and shows the number 200 .  

Try pressing BACK S Nothing happens. Pressing @ told VisiCalc to consider 
100 an actual entry. Press the 4 key, and the cursor will move back to position 
A l .  If you neglected to hit CTRL too, you got A +  on the edit line and V ALUE 
on the prompt line. Press BREAK to erase your error before continuing. 
Assuming a correct entry, the entry contents line reads A l  ( L )  SALES. 
The (L) stands, of Course, for LABEL. 

Formulas and Recalculation 

Move the cursor to position A2 by pressing the + once. Next type the letters 
COST and then press the) key. The cursor moves to B2, leaving the label COST 
at A2. Note that use of the arrow key after an entry not only moved the cursor 
to the next position, but also entered your label just as if you had typed a @ 

before typing ). 

We're getting ready to write aformula at a coordinate (B2). We want the entry at 
position B2, for COST, to be 60% of the number for SALES or .6 times 100. In- 
stead of typing the 100, however, we'll use ita coordinates. Press the follow- 
ing keys: 
.G:: B1 
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The 2': syrnbol is used to indicate rnultiplication. The edit line should display 

. L*BZ 

If it doesn't, use BACK C to correct any error. 'The forrnula is telling VisiCalc to 
rnultiply whatever is at coordinate B1 by .6. Assurning that you are satisfied, 
press @3 and watch what happens. 

The inforrnation on the prompt and edit lines disappears. You should now See 

B2 ( V )  .6*BZ 

on the entry contents line. And at position B;! is the nurnber 60, the result of 
rnultiplying .6 tirnes 100, the nurnber at BI.  

Let's take a quick peek at VisiCalc's power. Press the key to rnove the cursor 
up to position 61. Now type 200 @ and watch the screen. The nurnber behind 
the cursor highlight at B1 changes to 200 because you entered the nurnber 200 
at BI: effectively erasing the earlier nurnber (100). What else happened? 

Press the + key, rnoving ehe cursor to B2. On the entry contents line at the 
top of the screen, the forrnula you had typeld earlier, . L*BZ, is still there. 
When you changed the nurnber at B1 to 200, VisiCalc autornatically recalcu- 
lated the formula at B2 as .6"200, or 120. Notice that COST is still 60% of sales. 
You'll See many rnore examples of this powerful recalculation feature as we 
prog ress. 

More on Labels and Values 

Let's look more carefully at LABEL and VALUE and explore an even simpler 
way to write formulas. As an example, we're going to write a formula that calcu- 
lates gross profit by subtracting cost from sales. First, we need to get the cursor 
into position to write a new label. Press the following keys: >A3@ to rnove the 
cursor to coordinate A3. 

To write the label GROSS, press the G key. Notice that the prompt line im- 
rnediately says: LABEL. When you write at an entry position, VisiCalc looks at 
the first key you press to deterrnine whethe~r you are typing an alphabetic 
LABEL or a nurneric VALUE. If you start with one of the letters A through Z, 
as you did here, VisiCalc assumes that you arir typing a Label. 

If you start with one of the digits 0 through 9 or a decimal Point. ".", or with 
something that could begin a formula such ais plus, " f " ,  minus, "-", Open 
parenthesis, "(", or "@" or " # " (which will be explained later), VisiCalc as- 
surnes that you are typing a VALUE. For now, press R E M  to back out of 
LABEL. 

What happens if you want to write a rnessage such as -GROSS- or 1 ST QTR? 
Try typing in -GROCC- and watch what happens. 

VisiCalc takes the initial dash or minus sign to mean that you were typing a 
formula, the letter G as part of an entry position coordinate and then corn- 
plained as you typed something that couldn't be a formula. Press BREAK to 
erase this entry. 
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In order to use a nurneric syrnbol in a LABEL, we need to place a quotation 
rnark at its beginning. Type a " by holding dovvn the SHIFT key while typing 
the 2 key. VisiCalc takes the " to mean that you want to type a LABEL. The 
quote symbol will not, however, be a part of the message itself. As soon as you 
press the " key, the prompt line says LABEL, but does not show a character. 
The edit line only shows the small rectangle. NOW YOU can type: -GROSS- 

Do not use a closing quote symbol unless you want it as Part of your LABEL. 
If you ever want to begin a LABEL with a quotation mark, you will have to type 
" twice. Now press the ) key. The cursor moves to position B3, leaving the 
message -G R 0 S S- at A3. 

Now we're ready to calculate SALES minus CCIST. The forrnula you'd expect 
would be BI-B2. What will happen when you type BI-B2? 
Try it. Type 81-82 

VisiCalc accepts this formula, so press @ What happened? If you've been 
watching the prompt line, you already realize that VisiCalc took the initial letter 
B to mean that you were entering a LABEL or message. BI-B2 is a perfectly 
legitimate message or comment, but it doesn't calculate anything. Only a 
VALUE can calculate. 

Try again. First, we'll eliminate the erroneous message BI-B2. Try pressing 
BACK S and then BREAK Nothing happens blecause you've already pressed 
@. To erase an entry after a carriage return, you rnust use the VisiCalc corn- 
mand that blanks out entry positions. 

Press the following keys: /B@ The rnessage BI-B2 under the cursor high- 
light disappears, and the entry contents line goes blank except for the cursor 
coordinate B3. Note, however, that in most cases where you Want to enter new 
information in a previously used coordinate, you can simply type in the new 
LABEL or VALUE without first blanking out the coordinate. 

Remernber that we used the " key to type a. LABEL when VisiCalc would 
otherwise have tried to treat it as a VALUE. We can use a similar trick to type 
the forrnula BI-B2 as a VALUE, instead of a LABEL. One way to do this would 
be to type the forrnula as O+B1-B2. VisiCalc would take the initial digit 0 to 
signify that we were typing a VALUE. 

An equivalent forrnula is +BI-B2. VisiCalc will take the "+"  to indicate a 
VALUE. Press the following keys: +BI-B2 @ The entry contents line displays 
our formulaasa V A L U E  : B 3  ( V )  +BI-82. The cursor highlight rests on 
the number 80, the result of calculating +BI-IB2, or +200-120. 
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Cursor Moves in Formulas 
So far, you know how to move the cursor tci an entry position, and write a 
message, a number, or a formula that refers to other positions on the electronic 
sheet, such as +BI-B2 in the previous exarnple. By now you probably also 
realize that if you change the numbers at B1 or B2, the formula +BI-B2 at 
entry position B3 will be recalculated, and the niew result will be displayed at B3. 

As you wrote the formula for SALES minus COST, you probably had to check 
the screen to See that the number for SALES was at position BI ,  and the num- 
ber for COST was at B2. Now imagine that you have already written a large 
number of formulas on the sheet. 

Keeping track of which numbers were at which coordinates would become 
time-consuming. Columns A and B might havt? scrolled off the left edge of the 
window as you moved it to display other parts of the sheet. Then you wouldn't 
even be able to See the numbers next to SALES and COST, so writing a new 
formula involving SALES and COST might be a problem. There's an easy way 
to solve this problem. You write the formula, but let VisiCalc fill in the coordi- 
nates! Let's try it. 

Press the + key. The prompt line reads VALUE, and the "+" appears on the 
edit line, followed by the small rectangle. At this point, we would normally 
type the coordinate BI ,  but what we really want is the number next to the label, 
SALES, at coordinate B1 (currently 200). Poirit at that number on the screen 
with your finger. We are about to do the Same thing electronically by "pointing" 
with the cursor. 

Watch the edit line and press the e key once. The cursor moves up to high- 
light the number 120, and the coordinate of that number, B2, appears on the 
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edit line. Now press + again. Do you See what we mean by "pointing" the 
cursor? You have taken the cursor from its stai'ting position at B3 and pointed 
it to B1 by placing it on BI .  

The edit line now reads +BZ  followed by the srnall rectangle. Notice that these 
are first three characters of the formula remaining on the entry contents line 
that you typed in earlier. 

Press the - key. The cursor jumps back to 133, the entry position at which 
we began writing the formula. The edit line no~w reads + B I -  followed by the 
little rectangle. As a general rule, after pointing the cursor at the position you 
want to include in the formula, you simply cointinue the formula by typng an 
arithmetic operation symbol such as -, +, C:, or / .  
Watch the edit line again and press the + key once more. The cursor moves 
up to 120, the number next to COST, and the edit line now reads + B I - 6 2 ,  
exactly the Same formula as displayed on the entry contents line. This is the 
formula we want! 

To enter the formula as it stands on the edit lirie, press @ The information on 
the prompt and edit lines disappears. 

You can See that the results of pointing to coordinates with the cursor are just 
the Same as typing those coordinates in directly from the keyboard. The entry 
contents line still reads B  3 ( V ) +B%-B 2 .  T'he number on which the cursor 
rests is 80, the result of calculating B1 minus B2. 

To demonstrate VisiCalc's recalculation feature again, press the + key twice 
to move the cursor up to B I ,  and change the number there by typing: 100 @ 
Notice that B2 changes back to 60, or .6 time!; 100, and B3 changes to 40, or 
100-60. 

As a general principle, remember that whateveir you See on the edit line you can 
type in from the keyboard. Likewise, any numbser or entry position currently on 
your sheet can be pointed to instead of typed. As you gain experience and 
familiarity with VisiCalc, you'll find that the technique of moving the cursor to 
the positions you Want will become easier. In time, you'll find that you can 
almost forget about coordinates entirely and think only in terms of the visual 
positions of numbers and formulas on the sheet. 

To test your understanding of the process of moving the cursor as you write 
formulas, you may wish to try an example yourself. Move the cursor down to 
position B5 and write a formula there for gross profit as a percentage of sales. 
Hint: the desired formula is +B3/B1::;100. Try .to obtain this formula by moving 
the cursor and typing the + and / keys. 

Your screen should look like the photo below. After you have obtained the 
result (40), keep the cursor at B5 and type /B@ Then type >BI@ to place the 
cursor at B I .  
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Saving the Electronic Sheet On Diskette 
Begin by taking out one of the diskettes that you initialized earlier. You are 
going to save the information you have just developed on the electronic sheet. 
In this way, you can use your work as we begin Lesson Two by loading your 
sheet back into the computer. 

If you skipped the discussion of diskette initialization when you read Part I, 
the Introduction, you can still initialize a diskette now. The /SI comrnand 
won't disturb the inforrnation you have writteni on the electronic sheet. 

Take out a blank diskette or a used diskette that you feel free to erase and 
carefully follow the instructions under "lnitializing VisiCalc Storage Diskettes," 
then continue with the instructions below. 

If you don't have any extra diskettes, it's okay. Lesson Two gives brief instruc- 
tions for setting up the electronic sheet with exactly the sarne labels, nurnbers 
and formulas which you have now. We do recornmend, however, that you skim 
over the material below and at the beginning of Lesson Two on the ISS and 
/SL comrnands. 

To begin, rnake Sure that your disk drive 1 BUSY light is off and Open the drive 
door by pushing in on the button at the bottorn of the drive door. If your VisiCalc 
prograrn diskette is still in the drive, carefully remove it, put it back in its paper 
sleeve, and replace it in the front pocket of the VisiCalc binder. 

Insert the blank diskette into the drive just as you did before. Gently push the 
diskette all the way in and close the drive door by pushing it down until it 
clicks shut. 

Now type /C the VisiCalc STORAGE comrnarid. The prompt line should read 

STORAGE: L S D I Q # 
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VisiCalc is telling you that it recognizes /S  as lhe storage cornmand, and that 
it expects you to choose frorn one of six forms of the storage cornmand by 
pressing one of these keys: L S D I Q # These keys have the following rnean- 
ings: 

L Load the sheet contents into RAM rnemory frorn a diskette file. 

S Save the sheet in rnernory by "writing" it into a diskette file 

D Delete a previously saved file from its place on the diskette. 

I Initialize, or format, a blank diskette. 

Q Quit the VisiCalc prograrn. 

# Save or load a sheet in the Data lnterchange Format (see Part 
III, the STORAGE Cornmand). 

Press the letter S and F I LE F O R  S A V  I N G appears on the prompt line with 
the little rectangle on the edit line. Because eaoh diskette has enough room to 
hold several electronic sheets, you rnust give each sheet on the Same diskette 
a unique name. In this way, you can find the sheet at a later time and load it 
back into the Computer. 

The saved inforrnation is called a diskette file, iand the narne that identifies the 
file is called a file name. Because we've been studying an example, let's save 
our work with the file narne, EXAMPLE. VisiCalc will find an empty area on the 
diskette and will write the sheet contents there. VisiCalc will also save the file 
narne and a record of where it saved the sheet contents in a Special area on the 
diskette called the directory. 

Finally, it appends a suffix, .VC, on the end of the file narne. After saving 
EXAMPLE it will be called EXAMPLE.VC. 

There are a few simple rules for creating a vald file name. A file narne can be 
up to eight characters in length (either letters or number). The first character, 
however, must be a letter. The space character and all punctuation and control 
characters are not allowed. 

If you have rnore than one disk drive, you must add a refix to the file narne. 
The prefix tells VisiCalc the drive in which your storage diskette is located. 
You indicate the drive by typing the letter D, the drive number, and a colon. 
For instance, if the diskette were in drive 2, the correct prefix would be D2: 

Once you narne a drive other than drive 1, VisiCalc saves your sheets to and 
loads thern frorn that drive and ignores drive 1. For exarnple, if you have desig- 
nated drive 2 (with D2:), you can use the /SS command to Store your sheets 
without having to type in the D2: prefix. In this case, drive 2 is said to be the 
"default" drive. To return the default condition to drive 1, use the D1: prefix 
with the ISS or other storage cornmands. For inore information on device pre- 
fixes and file suffixes, read the File Name section in the STORAGE cornrnand 
reference, Part IV. 

Let's go ahead and narne the file we are saving EXAMPLE. Place the blank, 
initialized diskette you're going to use in drive 1. We Want to tell VisiCalc to 
save the file on the diskette in that drive. Type in the fil 
usual, you can correct typing errors with the BACK 
satisfied, press @3 
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The disk drive should begin whirring and ttie BUSV light should come on. 
After a moment, the drive should quiet dowri, the BUSV light will go off, and 
the prompt and edit lines will go blank. Vour work is safely filed away on the 
Storage diskette. 

This cornpletes Lesson One. You rnay wish to experirnent for a while, rnoving 
the cursor around and writing your own lablels, nurnbers and formulas. Try 
writing some formulas by pointing the cursor to obtain the coordinates. 
VisiCalc has many more features we haveri't discussed yet, and you may 
stumble upon one of them. If something haplpens that you don't understand, 
rnake a note of it and then continue with the next lesson. Most of your ques- 
tions will be answered as you go. You already know enough about VisiCalc to 
use it for some simple applications. Try it! 

Postscript: Protecting Your Work 

Have you ever worked out a problem or rna~de some notes to yourself on a 
sheet of paper only to find out later that the sheet had been lost or that sorne- 
one had accidentally thrown it away? Or perhaps you've lost the results of sorne 
calculation you were performing on an electronic calculator because power 
was turned off or the battery died. Things cari and do go wrong. 

As you begin to use VisiCalc, you'll find that at times the results you See on the 
screen rnay be quite irnportant to you. Losing that inforrnation at the wrong 
time would be at best a real nuisance, and al  worst, sornething of a disaster. 
How can you protect yourself against such losses? 

Save Your Work Ac You Go 

VisiCalc does its best to protect you. For excirnple, if you give the cornrnand 
to clear the screen (intentionally or accidentally) by typing /C VisiCalc will 
display CLEAR: Y T0  CONF I R R  on the prompt line. Only if you type the 
letter Y at this point will the contents of the sheet be erased. If you type any 
other key, the clear cornmand will be abortetl, and the sheet will be left un- 
changed. Sirnilarly, if you type /B to blank out an entry, nothing will happen 
until you press one of the keys: (i + a or B. Any other key will abort the 
BLANK cornrnand. 

However, things beyond VisiCalc's control can go wrong. What if your building 
has a power failure? What if sorneone pulls the plug frorn the socket? What 
if you are called away by sorne ernergency, and the janitor turns off your 
cornputer? 

To protect yourself, you should save the electronic sheet periodically on 
diskette. As you work, think of how long it has been since you last saved the 
sheet. If you have spent more time than you would wish to lose if sornething 
went wrong, or if you have new results which inight be difficult to reconstruct, 
then it's time to save the sheet again. 

To keep track of several versions of the Same inforrnation on diskette, you can 
append a sequential nurnber to thefile narne you use when you save the sheet. 
Thus, the file narne, FRCASTl rnight becorne FRCAST2. Remember that only 
eight alphanurneric characters are allowed for the file narne. 
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Making Backup Copies of Disk 
Saving your work periodically on diskette is cmly the first step in protecting 
yourself. A diskette is a safe and reliable medium for storing information. 
However, a diskette can be harmed even in oirdinary use. A diskette rnay be 
scratched, or it may pick up grease or dust. It may be damaged by heat, ex- 
posed to a magnetic field, or accidentally be re-initialized, thus erasing its 
contents. And adiskette will eventually wear out. Its average lifetime is about 40 
hours of use (whenever the BUSY light is On, the diskette is in use). To protect 
yourself, you should always make extra copies of your important files on 
separate "backup" diskettes. 

To make a backup copy of your files, you can use VisiCalc's STORAGE com- 
mand. Simply insert the diskette containing the file you Want to copy into the 
disk drive 1, and use the /SL comrnand to load the sheet from the diskette file 
into memory. For details on the /SL command, See Lesson Two and the 
STORAGE Command in Part III. Then insert an initialized Storage diskette into 
drive 1 and use the /SS command to save the Same information on the new 
diskette. The time it takes to make backup files will be amply repaid the first 
time you try to load a file from a diskette, only to get the rnessage that an error 
occurred while trying to read the disk. 

Alternatively, you can copy the entire conterits of one diskette to another 
diskette. To do this, you must use programs that are provided with the Disk 
Operating System (DOS) for your ATARl 810 flmoppy disk drive. Read the DOS 
manual that Comes with your disk drive carefully and follow the directions on 
the duplication procedure. 

Test your understanding of the procedures on a data diskette you make ex- 
pressly for experimentation. Until you thoroughly understand the procedures, 
don't risk using diskettes with important data on them; you may lose the data 
while learning. 

Making backup files is important. It's all too easy to read about these protec- 
tive measure, use them once or twice, and then when you're in a hurry, skip 
the backup steps. 

Remember Murphy's Law: If anything can po:jsibly go wrong, it will. Protect 
yourself. 
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Lesson Two 
In this lesson, you will learn how to extend the basic principles behind VisiCalc 
learned in Lesson One by applying them witti new commands. We will begin 
with the example built up in Lesson One, showing a figure for SALES, and 
formulas to calculate COST of goods sold and GROSS profit. 

If you have just finished Lesson One, everything you need should still be 
present on the electronic sheet. Check your screen against the screen photo 
below, and continue with the text from that point. If you want to practice load- 
ing the sheet you just saved anyway, type /CY and then follow the instructions 
in the next section. 

If you're tackling Lesson Two in a new Session, your first step is to load the 
VisiCalc program into your computer's memory. The instructions to do this are 
in Part I in the section entitled "Loading VisiC;alc." 

If you saved the results of Lesson One on diskette, you can easily reload the 
Same information by following the instructions below. 

If you didn't save EXAMPLE on diskette, you can type it in. To practice moving 
the Cursor as well as the writing labels, numbers, and formulas, you can go 
through the steps in Lesson One. Or you can type exactly the characters you 
See below. Remember you may have to use thie SHlFT key to type some of the 
characters. 

Compare what you have on your screen with the photo below. If everything 
looks fine, go ahead with the next section, "Replicating a Formula." 

Loading the Sheet from Diskette 

Make Sure that your disk drive's BUSY light is off, then Open the drive door and 
(if you haven't done so already) carefully remove your VisiCalc program 
diskette and replace it in the pocket on the iriside front Cover of this manual. 
Take out the storage diskette onto which you saved the file, EXAMPLE.VC 
and insert it into drive 1. Be Sure that the label on the diskette jacket is up and 
on the side of the diskette nearest you. Gently push the diskette all the way in, 
and close the drive door. 

Now type the VisiCalc STORAGE command /S. The prompt line reads 

STORAGE: L S D I Q # 

To review the meanings of the characters L S D I Q # ,  check the section en- 
titled "Saving the Electronic Sheet on Diskett:eH at the end of Lesson One. 

Press L The prompt line reads F I LE T 0  LOAD. At this point, p u  could 
simply type the name EXAMPLE, ending with 'the @ key. But let's try something 
else. We will scroll the file names from the storage diskette. 
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Press the ) key once (don't forget to hold down the CTRL key while you do). 
Your disk drive will whir for a mornent as VisiCalc looks at the directory and 
the BUSY indicator lights on each drive will come On. Then the narne 
EXAM PLE . V C  will appear on the edit line. Note that VisiCalc has appended 
the .VC suffix. If a different name appears, press the) key repeatedly until you 
get the narne EXAMPLE.VC. 

If the file you're looking for is not on the diskette, you will eventually scroll 
through all the file names on the diskette an~d out of the /SL cornmand. 
For more information on the scrolling, look up the File Name section of the 
STORAGE cornrnand Reference. 
Assuming that you have the name EXAMPLE.VC on the edit line, press @ 
Watch the characters flashing by at the left end of the edit line. These are 
equivalent keystrokes to the ones you would type from the keyboard to Set up 
the sheet. VisiCalc autornatically "types" thern in at high Speed as they corne 
back frorn the diskette. Once the loading process ends, your screen should 
resernble the photo below. 

Replicating a Farmula 

Your screen should look exactly like the one pict~ured above. The cursor should 
be at BI. If not, type >BI@ Further, if the nuniber at B1 is not 100, just type 
100 and press @ 

At present, we have figures for sales, cost of goods, and gross profit for only 
one rnonth (or year, or other period). Now, we'll project these figures out for 
twelve months. 

Let's begin by assuming that SALES will increase by 10% each rnonth. Press 
the ) key to move the cursor to C1 and type: l.l:x@ 
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Notice that we used a cursor movement to fill in the coordinate B1 in the 
formula for the next month's sales. The entry contents line at the top of the 
screen now reads 

C l  ( V )  2 . 2 * B l  

and the number under the cursor at C1 is 110, or 1.1*100. 

To calculate sales for the remaining ten months, we would have to move the 
cursor to D1 and type the formula l.l;::Cl, theri move on to E1 and type 1.1 )xD1, 
and so forth. Since this is such a common operation and it requires so many 
keystrokes, VisiCalc provides a shortcut. 

That shortcut is the REPLICATE command, arid it can be used to make copies 
of, or to "replicate" formulas, labels, numbers, blank entries, etcl across 
columns, down rows and so forth. In this lesson, we'll use the replicate com- 
mand in just a couple of simple examples. The! many uses of this command are 
covered more fully in Lesson Three. 

With the cursor at C l ,  type /R to enter the REPLICATE mode. The prompt line 
reads REPL l CATE: SOURCE RANGE CiR RETURN, and the edit line 
C l ,  the coordinate of the formula on which the cursor rests, followed by the 
small rectangle. Because you're going to use only one formula as your source 
(not a range of formulas), press @ to select C l  as the single item to be repli- 
cated. 

The prompt line now reads REPL I CATE: TARGET RANGE and the edit 
line reads 

C l  . . . C l :  

followed by the small rectangle. Since you've told VisiCalc that you want 
REPLICATE the formula at C (with the /R command), it needs to know where 
(the "target range") you would like it replicated (copied) on the electronic 
sheet. 

Our intent is to project sales out for twelve months. The first month is shown at 
BI,  the second at C l ,  and the twelfth month will be at MI.  Hence, we want the 
formula replicated in the target range of positions from D1 to MI.  

Press the ) key to Set the beginning of your target range at B I .  Now type a 
period to tell VisiCalc that the next coordinate will be the second part of your 
target range. If you don't type the period, every use of the) will simply create 
a new target start entry, instead of extending the ending coordinate of the 
target range. The period both acts as a delimiter and produces three periods 
following D1. The edit line now reads 

C l .  8 . C l :  D l .  0 , 
As you can See, by moving the cursor, we are indicating where we want copies 
of the formula to be placed. Now press the 41 key ten times (until the cursor 
rests beneath MI). Notice that as you move the cursor to D1, E l ,  F1, and so On, 
the "target range" on the edit line reads 

D2 . . 0 D l ,  D l  . . . E I ,  D l  . a 0 F19 

and so on. VisiCalc is "filling in" the ending coordinate of the target range, 
just as it did when we moved the cursor in the middle of typing a formula. 

When you have finished pressing ) key ten times, the cursor will be resting at 
MI,  and the edit line will read 

C l  . 0 . C l :  D l  , 0 . N I  
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If you moved too far with the ), you can move back with the 4. Now press B. 
The cursor jumps back to C l ,  where the original formula is stored. The edit line 
reads 

C l :  D l  * . . \I: l . l * B l  

The small rectangle is highlighting the coordinate B1 on the edit line. The 
prompt line reads 

REPLICATE: N=NO CHANGE, R=RELATIVE 

VisiCalc is asking whether we want the Same formula, I.l;::BI, at each of the 
positions in the target range D1 . . . MI,  or whether the coordinate B1 should be 
interpreted as relative to the position of the formula. 

We want to show sales increasing by 10% in each month, so we Want the 
formulas to be l.l::Bl, l . l ; *Cl ,  l.l::Dl, etc. In other words, we want the for- 
mula to  be relative; each new sales figure should be 1.1 times the previous 
month's sales. Press the letter R and watch the screen. The information on 
the prompt and edit lines disappears. The cursor remains at C i ,  where we 
started, and numbers appear in the visible columns. 

Use the ) key to move the cursor to D1, E1 and F1, and notice what appears 
on the entry contents line: 1 .l *Cl, l.I::Dl, and 1 .i:%EI. Press the ) key seven 
more times to move the cursor over the entries G1 through MI, scrolling the 
window to bring them into view. VisiCalc has "typed" the formulas for you, 
and calculated the salesvalues for aII twelve moriths. At MI, the twelfth month's 
sales should be shown as 285.3117 (to four deciimal places). 

VisiCalc offers many more options for the replicate command, and we will Cover 
these in succeeding chapters. For the present, however, remember these five 
easy steps for replicating a formula: 

1) Point the cursor at the entry position you want to replicate 

2) Press /R  to start the replicate commancl. 

3) Press @ 
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4) Point the cursor at the first entry poisition in the range of positions 
where you want the formula replicated, press. and point to the last entry 
position (or you can type in the entry coordinates). 

5) For each coordinate in the formula, prless either 
whether that coordinate should be left unchanged, or interpreted as 
relative to the position of each copy oif the forrnula. 

Replicating a Range of Forrnulas 

Type >A2@ to scroll the window all the way b,ack to the left edge of the sheet, 
and then press) to move the cursor to 82. To complete our twelve month pro- 
jection, we would like to replicate the formulas for cost of goods sold and gross 
profit. At the moment, the entry contents line shows the forrnula for cost of 
goods, . b * B 2 .  If we were to move the cursor to 83, we would See the forrnula 
for gross profit, +BI-B2. Our next project is to replicate both of these 
formulas across the sheet simultaneously. 

Press / R  The prompt line reads 

REPLICATE:  SOURCE RANGE O R  RETURN 

and on the edit line is B2, followed by the small rectangle. If you were to press 
@ at this point, as we did before, you would rciplicate just the formula for cost 
of good sold at B2. When you were finished, you would come back to the 
formula for gross profit at B3 and replicate it into the sarne range of columns as 
you did for B2. We can accomplish both of the:se steps at once: Type .B3@ The 
edit line now reads 

B 2  . . , B 3 :  

VisiCalc acknowledges that we want to replicate a "source range" of forrnulas, 
B2 through B3, instead of just hitting 8 to indicate use of single formula shown 
on the edit line. The prompt line reads 

REPLICATE:  TARGET RANGE. 

lnstead of pointing at the first and last positio~ns as we did before, we will type 
the coordinates of the target range. Type C2.IM20 

For a source range of B2 . . . B3 and a target range of C2 . . . M2, VisiCalc will 
assurne that the forrnula at B2 (for cost of goods) is to be replicated at posi- 
tions C2 through M2, and the forrnula at B3 (for gross profit) is to be replicated 
at positions C3 through M3. In other words, we must enter each range (for 
row 2 and for row 3) separately. 

The prompt line now reads 

REPL I CATE: N=NO CHANGE, R=RELAT I VE 

and the edit line reads 

62 :  C2 . . f l2: . b * B 2  

with a highlight over the coordinate B I .  Do we want the formula at coordinate 
B1 to be interpreted as "absolute" (N) or as relative (R) to each month's sales? 
Our intent is that cost of goods sold in any given rnonth will be 60% of that 
month's sales. 
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Hence we want BI ,  the coordinate for SALES, to be interpreted as relative to 
the position of each copy of the forrnula. For the forrnula at B2, we want the 
sales figure just above it, or B I .  For the formula at C2, we want the sales figure 
just above it or C l ;  and so On. 

Press the letter R Almost instantly, nurnbers appear in the other colurnns, and 
the edit line now reads 

with a highlight over BI .  VisiCalc is ready to replicate the forrnula for gross 
profit, at B3, into positions C3 through M3. The -t B1 is the beginning portion of 
the forrnula +B1 -B2. Again, we want B1 to bir interpreted as relative to the 
position of each copy of the forrnula. 

Press the letter R again. Now the rest of the formula appears on the edit line, as 
+B1 B 2 ,  this time with a highlight over B2. B2, or cost of goods, is also rela- 
tive in the gross profit forrnula. Press R once rnore. Numbers will appear in 
the other columns of row 3, and the prompt arid edit lines will go blank. The 
REPLICATE command has finished its work. 

Use the arrow keys to rnove the cursor to the right and up and down to examine 
the forrnulas and calculated results displayed i~n colurnns C, D, E and so On. 
Finally, type >Ml@ to get to the last month's sales, cost of goods and gross 
profit, in colurnn M. VisiCalc has saved you a good deal of work already. But 
these nurnbers are sornewhat hard to read, because they fill the columns and 
don't always line up. Can we do better than this? 

Formatting the Screen Display 
Of Course. In fact, we can change the whole sheet (a "global" change) to an 
integer forrnat. Type /GFI (for "Global Form,at Integer"). If you scroll the 
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window to the left, you will See that all of the riumbers that come into view on 
the screen have been rounded to integers and aligned to the right side of each 
column. 

However, this does not mean that VisiCalc has actually rounded the numbers 
that it uses in its calculations. Each nurnber is calculated and maintained with 
up to eleven significant digits or decirnal places (so that, for instance, each new 
period's sales is based on an accurate rendition of the previous period's sales). 
The numbers are rounded only as they are displayed on the screen. 

Perhaps you'd prefer to See two rnore decirnal places, for "dollars and cents." 
Press / the keystroke which starts all cornrnands. The prompt line reads 

COVVAND: BCDFGIVPRSTVW- 

Each of the keys, B, C, D, and so on through "-" is a keystroke for a different 
comrnand. 

So far, we have Seen the comrnands /B (for BLANK), /C (for CLEAR), /R (for 
REPLICATE), and /S (for STORAGE). Now, press G The prompt line reads 

GLOBAL: C 0 R F 

VisiCalc has recognized the GLOBAL cornrnand, which is used to change 
sornething about the entire screen display. Next, VisiCalc expects one of the 
keystrokes C, 0 ,  R, or F. Press F Now the prompt line reads 

FORMAT: D G I L R $ * 
VisiCalc is ready to change the screen format (the way in which nurnbers and 
labels are displayed on the screen) over the eintire sheet. 

A mornent ago, you used the letter I to change all of the nurnbers to integer 
forrnat. Now press $ (don't forget to use the EiHlFT key). And remernber, you 
can use the BACK S key to correct typing errolrs or the BWEA 
command and Start over. Notice how the screen display changes to show 
everything in dollars and cents form. 

As you might guess frorn the FORMAT prompt list (D G I L F? $ :*), VisiCalc 
offers ways to forrnat nurnbers and alphabetic labels. You can, for exarnple, Set 
the forrnat of each entry position individually, instead of globally. These options 
will be covered rnore fully in lessons Three and Four of this Tutorial. 

Fixing Titles In Place 

If the cursor is not on MI ,  type >MI@ Only the nurnbers for each month's 
sales, cost of goods and gross profit are shown on the screen. The titles 
SALES, COST, and -GROSS- have scrolled off the screen window to the left. 
lrnagine the situation if you were preparing a rnore complex incorne projection, 
with many rows of numbers for selling and adrninistrative costs, taxes, and so 
On. It would be difficult to remember what eaich row of figures represented, 
once the titles had scrolled off the screen. So, let's look at a way to keep our left 
edge titles visible, no matter how far we scroll to the right. 

First, put the cursor back to the left edge, where the titles are. Type >Al@ to 
bring the titles SALES, COST, and -GROSS-into view. Now, invoke the TITLES 
command by typing /T The prompt lines says T I TLES : H V B N. The 
possible keystrokes are: 
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H To fix horizontal titles. 

V To fix vertical titles. 

B For both horizontal and vertical. 

N For neither. 

Press the letter V to tell VisiCalc to fix the vertic:al column A, where the cursor 
lies, in its present position, as the left hand col~urnn of the screen. Press the 
key eight times, and watch the screen. 

Notice that column A stays fixed in place while the remaining columns scroll to 
the left, disappearing when they reach column A. 

Now press the 4 key nine times. If you aren't Sure of what happened, press the 
4 key again. You are "bumping" into column A, just as you bumped into the 
left edge of the sheet earlier. Next, type >MI@ ~Column A is still visible, making 
it easy to identify each row of numbers. 

Now For a Quick Recalculation 

So far, with the aid of the REPLICATE cornrnand, you have written one number 
(the beginning number for SALES at BI), and thirty-five formulas on the elec- 
tronic sheet. How are these formulas related? Press >BI@ to bring the first 
columns into view, leaving the cursor on the initial SALES figure. 

The forrnula for COST at B2 is .G::Bl, which depends on the figure for SALES at 
BI. The forrnula for gross profit at B3, in turn, depends on both SALES and 
COST (+B1 -B2). What about succeeding colurnns? At C l ,  the forrnula is 
l.l:xB, so this entry also depends on the initial SALES figure. And cost of goods 
at C2 depends on the figure at C l ,  while C3 depends on both C1 and C2. At D1 
we have l . l : ~ C l ,  and so on. 
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As you can See, a change to the initial SALES figure at B4 will affect every other 
number on the sheet. Try it. Just type a new number, such as 123.45, and 
press @. How long did it take to recalculate twelve months' worth of sales, 
cost of goods and gross profit formulas? Type 1Q8@ again, and watch the 
changes ripple through the other figures on the screen. Scroll the screen 
window to the right to view MI, the ending month's sales. 

At this point, you might be wondering how to change the percentages them- 
selves-sales growth figure of 10% or the cost of goods percentage of 60%- 
to recalculate gross profit. For simplicity's sake, we've designed this example 
so that the only changeable figure is the initial SALES. Since the figures 1.4 
and .6 are built into each of the twelve formulas for sales and cost of goods, 
we can't change these percentages without replicating all of the formulas 
again. 

A better approach would be to write the factors 1 . I  and .6 into separate posi- 
tions on the sheet, and make the sales and tost of goods formulas refer to 
these positions. If we did this, changing the sales growth and cost of goods 
percentages would be as easy as changing tlhe initial sales. We'll make use 
of techniques like this in Lesson Three in an example related to personal 
budgeting. 

Adjusting Colurnn Widths 

For some time now, you've been scrolling the window back and forth across 
the sheet to view the figures for different months. You rnight be wishing for a 
larger screen that would display more columnis at once. Type >BI@ to return 
the Cursor to coordinate BI .  

Type another GLOBAL command this time for a Column width of 7 characters: 
/GC7@. In an instant, the screen changes to display more columns. Each 
column has been narrowed from nine characters to seven characters in width. 

In general, you can use the command /GC to Set the "global column width" 
to anywhere from 3 to 37 characters per column. Given a column width, 
VisiCalc will fit as many columns as it can across the screen. Note that you can 
only Set column widths globally, not individually. 

Right now, the dollars and Cents figures just about fill up the available space in 
these 7-character columns. Type /GFI to round these numbers to integers. 
Now that we have some extra space, we can narrow the columns further. 

Type /GC4@ That gives us even rnore column~s of figures in the window, with 
each column being four characters wide and displaying three digits. 

VisiCalc leaves an extra character blank to the left of each value. This "re- 
served" space has been included to keep the display from running large values 
together. Labels, however, do not have this exltra space. 
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Look at the titles, SALES, COST, and -GROS- in column A. SALES has been 
shortened to SALE and -GROS- is now -GRO. Have we lost the rest of the 
labels SALES and -GROS-? Type >Al@ to niove the cursor to position A l  to 
find out (if you press the 4 key, you'll burnp into column A, which we fixed as a 
title area). 

Note that though the label at A l  still reads SALE, the entry contents line above 
reads A l  (L) SALES. Press the + twice to reach A3. The entry contents line 
again displays our true label 

A3 ( L )  -GROSZ- 

Even though the colurnns have been narrowed, the full alphabetic labels are 
preserved. 

These labels can be rnore than nine characters long. In fact, you can type an 
alphabetic label as long as you like, regardless of the current column width, 
and the full label will be preserved. Try this: ,with the cursor still at A3, type 
GROSS PROFIT Then press the + key to mawe up to COST, and type 
OF GOODS SOLD followed by @ Next type /iGC12@ 

Notice that the entire label GR OSS PRO F I T comes into view, and the number 
of columns in the window is reduced. Now type /GC18@ Notice the prompts 
GLOBAL: C 0 R FandCOLUfl  W I DTH and the small rectangle on the 
edit line as you type. As usual, the B K S key can be used for corrections as 
you enter the number 18. The entire label COST 0 F GOODS SOLD can be 
Seen. Let's go back to /GC7@ 

The ability to fix titles in place and adjust coluirnn widths gives us sorne com- 
pensation for the limited size of the screen. But, suppose we'd really like to 
keep the wider columns and the cursor at E31, the initial sales figure, and 
change it, while watching what happens to the final sales and gross profit at 
column M. If only we had two screens. . . . 
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Splitting the Sereen 
Type >El@ to rnove the cursor to column E. Now, type the WINDOW comrnand 
/W The prompt line reads 

W I N D O W :  H V Z S U 

Press V (for Vertical). Your screen should look like the photo below. 

You have created two screen windows. Each one can be scrolled inde- 
pendently to view any portion of the electronic: sheet. At present, the cursor is 
in the left hand window. Use the + key to rnove the cursor downwards to row 
21 and beyond. The left window will scroll downwards to follow the cursor, 
but the right window will remain still. Bring the left window back to the top of 
the sheet with >BI@ 

You rnay have noticed that the colurnn widths that we Set earlier have changed 
in the right window. VisiCalc must sometimes narrow these widths to accorn- 
modate the extra border that split windows add to the screen. Whether VisiCalc 
narrows colurnns or not depends on width rciquirements. See the WINDOW 
Command Reference for further details. 
Press the sernicolon ; key to jurnp the cursor irito the right hand window. Press 
the + key to scroll the right window across to cislurnn NI. We now have both the 
beginning and ending months' sales, cost of goods and gross profit figures 
visible at the sarne time. 

Press ; again. The cursor jumps back to the left window. Each time you press 
the ; key; the cursor jumps from one window to the other. Notice that the cursor 
has landed at the Same position it was on when we last jurnped out of the left 
hand window. 

Now we can change the initial sales figure and watch what happens in the final 
month. Type 123@ and let VisiCalc recalculate. Notice that during recalculation 
an ! appears in to the right of the "C" in the upper right Corner of the screen. 

SALES in colurnn M should be 351. Try typing a few more nurnbers with the 
cursor at BI .  See if you can find, by trial and error, the initial sales figure that 
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yields twelfth month sales of 1000 (rounded t~o the nearest integer). Hint: You 
can type a nurnber with a decimal point, even though it will be displayed in 
rounded form. 

When you finish experimenting with recalculation, type the WINDOW com- 
mand /W and the numeral 1 for one window, the normal screen. We have 
Seen that the idea of a split screen is useful. Can we get any more mileage 
out of this approach? Take a look at the screen, and notice how much of it is  
empty. Perhaps we can use the lower Part of the screen to better advantage. 

Type >E i l@ to move the cursor down to the rniddle row of the screen. Now 
type /WH (for horizontal). Your screen should look like the photo below. 

This time the screen is split horizontally into a top and bottorn window. Press 
the ; key to move the cursor into the bottorn window. Next hold down to 
scroll the bottorn window upwards until the cursor burnps into the top edge of 
the sheet. Both windows are now displaying the sarne portion of the electronic 
sheet! 

The cursor should be at B1 in the bottorn window. Change the nurnber at B1 to 
100 in the bottorn window, and watch what happens. The recalculation affects 
both windows. Use the ) to scroll the bottorn window to the right until colurnn 
M Comes into view. Now you can See the filgures for the first and the last 
rnonths at the sarne time. 

Global Commanda in S 
VisiCalc allows you to have different column widths in each window. To accom- 
plish this, press ; to rnove the cursor into the top window. Now, type /GC4@ to 
change the upper window column width to four characters, while the lower 
window retains a width of seven characters. 

Always rernernber that the global cornrnands /GC and /GF affect only the 
window in which the cursor rests at the time the comniand ic iyped. 
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You've just done a global column change. NO\N let's try a global format change. 
Begin by pressing ; to move the cursor to the bottom window. Type /(;F$ You 
now have dollars and cents displayed in the bottom window and integers in the 
upper. 

Press ; to jump the Cursor into the top window and type > I @  to highlight our 
original sales figure. At B I ,  type the number :308 followed by @ and watch the 
changes ripple through all the columns as VisiCalc recalculates all the 
formulas. Now type the number 600B What happens? 

Columns H through M show > symbols in sorne positions instead of numbers. 
The calculated results are too large to display in integer form in the narrow 
columns of the top window, or with two decimai places in the bottom window. 
You can press ; and type /(;F1 to See the final sales figure a"l1 in the bottom 
window. It should be 1712. 

Summary 
You have covered a lot of ground in this lesson. VVe encourage you to review 
any points you might have had difficulty with and to try your own experiments. 
The more you work with VisiCalc, observing and analyzing the results, the more 
quickly you will master it for your own work. Jlust remember the following key 
points: 

1. No matter what you type at the keyboard, you cannot hurt either 
the computer or the VisiCalc program. IWoreover, it's fairly difficult 
to destroy your own work on the electronic sheet, particularly if 
you watch the prompt line for keystroke-by-keystroke feedback 
and save the sheet periodically on diskette. 

2. Throughout this lesson, we have introcduced only four new com- 
mands. They are: 
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The REPLICATE cornrnand /R that reproduces sirnilar 
forrnulas in adjacent rows and colurnns. 

The GLOBAL cornrnand /G that changes the colurnns width 
(/GC) and the way nurnbers are forinatted (/GF). 

The TITLES cornmand /T  thatfixes rows or columns of alpha- 
betic titles in place, as Part of the top or left hand "border." 

The WINDOW comrnand /W that splits the screen, either 
horizontally or vertically, into two independently scrollable, 
forrnattable windows. 

Much of the power of VisiCalc is due to the simple and highly 
consistent way in which these comrnands interact with one 
another. In alrnost any context, a command will do what you 
would logically expect. 

3. Aside frorn the replicate command, which basically saves you 
time as you write formulas, all of the corrimands discussed in this 
lesson affect only the appearance of your work on the screen 
(generally in an effort to cornpensate for a small screen size). 
Nothing you might do with the / G ,  /T  or ,/W comrnands can affect 
the labels, numbers or formulas actually written on the sheet. 
When in doubt, you can always type /\\I1 /TN /GFG /GC9@ to 
return everything to normal. 

Arrned with these assurances, you should be ready to experiment. Clear the 
screen and try out these comrnands with a prolblern of your own. If you don't 
understand something, go back through this lesson to See what you might have 
rnissed. Also check Part III, the VisiCalc Cornmand Reference section and the 
VisiCalc Reference Card for more complete explanations. Once you under- 
stand the fundamentals of this lesson, you'll kriow enough about VisiCalc to 
begin using it effectively. 

Postscript: Memory and the Electronic Sheet 

As you rnay know, your computer contains two kinds of fast serniconductor 
memory: RAM and ROM. ROM or "Read Only Mirrnory" is manufactured with a 
fixed Pattern of data or prograrn instructions stored in it. RAM or "Random 
Access Memory" is made in such a way that it retains data that is put into it 
only as long as the mernory's electric power is left on or until new data is put 
into the rnemory in place of the old data. Data or program instructions are put 
into RAM memory either by typing at the keyboard or by loading prerecorded 
prograrns or data frorn cassette or diskette. 

The VisiCalc program is loaded into RAM mernory frorn diskette, and it, to- 
gether with some RAM that the computer itself requires, takes up about 26K 
bytes. The remainder of RAM memory is devoted to the VisiCalc electronic 
sheet. VisiCalc manages this area of memory automatically. You never have to 
concern yourself with the details of how the electronic sheet is maintained. But 
you will find it useful to have a general idea 0.f how the sheet works as you 
begin using VisiCalc to its fullest capacity. 

Essentially, VisiCalc reconfigures the electronic sheet dynamically. That is, 
VisiCalc expands the size and shape of the sheet as you use it. You actually 
Start with a 1 by 1 sheet, starting and ending at position Al .  Although you can 



move the Cursor to any position up to BK254, no memory is actually allocated 
for the sheet until you write something on it. 

Then the sheet grows into a rectangle just large enough to include the right- 
most and bottommost positions in which something is written. If you type a long 
message or formula at a particular entry position, VisiCalc will reserve addi- 
tional bytes of memory for the position, but iall of the other positions on the 
sheet will remain just large enough to hold Phe information which you have 
written in them. This is called "dynamic memory allocation." 
VisiCalc continually displays the amount of rriemory available to you through 
the memory indicator. The memory indicator i:; the two-digit number located in 
the right corner of the prompt line just below the letter C. This number is the 
amount of memory in kilobytes still available fcir additional entries on the sheet. 
With 32K of memory, this number should be 06 (or close to it). The memory 
indicator will vary as you write information on the sheet or use commands such 
as replicate, to write information. 

As you move further downwards and to the right, writing labels, numbers and 
formulas, more and more memory is used until the available memory is ex- 
hausted. If you finally exhaust all of the available memory, VisiCalc will flash 
the exclamation point in the upper right corner of the screen, replace the 
memory indicator with the letter M, and refuse to write anything more on the 
sheet. 

To sum up, VisiCalc manages memory efficierictly and automatically. Because 
memory is dynamically allocated and the sheet is reconfigured to suit your 
needs, you can work ahead of yourself in terms of memory. Note, however, 
that if you have a relatively small amount of memory, you certainly shouldn't 
be wasteful with it. Aside from noticing from time to time how much space isstill 
available for you to write in more entry positions, you need not concern your- 
self with problems of memory management. 

Shrinking the Sheet 

One thing VisiCalc does not do automatically, Iiowever, is to "shrink" thesheet. 
Suppose that you have written on various portions of the sheet, causing it to 
grow to a size of 100 by 100 positions. Later, having finished with this informa- 
tion, you might have erased or blanked out tlhe entry positions near the right 
and bottom edges of the 100 by 100 sheet. 

However, the sheet will remain configured as 100 by 100, although each empty 
position will require only 2 bytes. If you begin using additional memory by 
writing lengthy labels and formulas in other positions, you may Want to shrink 
the sheet to the smallest possible configuration for the information still written 
on it. 

To do this, you must save the sheet on diskette with the /SS command (as 
discussed in Lesson One), clear the sheet with / W  and reload the saved sheet 
with the /SL command (as discussed in Lesscin Two). As the disk file is loaded, 
VisiCalc will enter on the sheet only those labels, numbers and formulas 
actually saved, and in the process the sheet will grow from a 1 by 1 configura- 
tion to just the size you need for the information remaining. This will make more 
memory space available for additional labels and formulas. 
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In Lessons One and Two, we used several examples to illustrate both the sim- 
plicity and the power inherent in VisiCalc's concepts and features. In Lesson 
Three we will expand on the use of previously learned commands, bringing 
thern into more powerful combinations. 

To present these new cornbinations and to iritroduce new cornmands, we will 
Set up a household budget as our example. We will supplement this example 
with suggestions on how you can adapt it to your personal use. Continue to 
work carefully through the examples and experiment to deepen your under- 
standing. You skill in using VisiCalc will grow proportionally with the asriount of 
practice you have with it. 

Let's begin with a clean slate. Load the VisiCalc program into your Computer 
as described in the section entitled "Loading VisiCalc," or, if you already have 
the program running, clear the sheet by typing / 
To prepare a budget, we'll first project our income for the next twelve months. 
We'll also project various necessary expenses sirch as food, rent or mortgage, 
telephone, etc. as well as semiannual expenses such as car insurance. Then 
we'll use VisiCalc to find out how much of oirr income is left for leisure and for 
savings and what percentage of our income is going for each category of ex- 
pense. Finally we'll consider various enhanoements such as calculating the 
interest on our savings account. 

etting up ior tke Budget Sheet 

Let's begin by laying out twelve months or plrriods across the sheet. With the 
cursor at A l ,  type the word PERIOB to label row 1  and press the F$ key to move 
on to position B I .  At this point, we have three choices as to how to number the 
twelve periods. 

First, you could just type in the numbers 1 through 12 from B1 through M I .  
Second, you could type in a few numbers isnd replicate the rest, using the 
cursor to point to the extra coordinate positions. Third, you could type in the 
beginning number (1) at B1 and replicate that number with a relative formula 
that would add 1  to each previous number. 

For speed in setting up the sheet, let's use thle third method. After all, we know 
from our earlier example that a label at A l  with twelve periods (months, years, 
etc.) following will extend to MI .  If we weren't Sure how many columns we 
would have to use, method two would be preferred. 

With the cursor at B I ,  type in the number 1, our starting numeral and press 
the ) key. Let's put our initial "counting forinula" at Cl .  A counting formula 
should add one to each previous number, right? So, type 1 + 
prompt line should read C l  ( V  ) l + B l  and coordinate C l ,  highlighted by 
the cursor, displays the result of that formulii as the number 2. 

Now, let's replicate this formula from D1 to MI .  Type / @ The prompt line reads 
REPL I CATE: TARGET RANGE. The edit line reads 

C l  . 0 . C l :  



Setting up for the Budget Sheet Lesson Three 

followed by the srnall rectangle. Type D1.Ml (D1 is our starting position; the 
period is our coordinate delirniter; and M1 is thefinal coordinate). The edit line 
should read 

CL . , . CL:  DL . , . !L 

Now press 8 The prompt line reads REPL. I CATEo N=NO CHANGE, 
R = R  E LAT I V E .  The edit line reads 

CL: D 1  . . !L: L+BZ 

with a highlight on B1 as in the photo below. 

Press R to rnake the coordinate relative: This will give us 1 tC1 ,  1 i-D1, etc. If 
you chose N, the absolute use of the formula would give you 1 +B2-the 
numeral 2-in every position frorn D1 through NI1. The prompt and edit lines 
should go blank. Move the Cursor out to colurnn M to check your work. Posi- 
tion M1 should show the nurnber 12. 

Replicating Numbers and Labels 

To start filling in our budget sheet, type the following characters. End each 
entry with the 8 key as shown: 

We'll assurne that $1800 is your rnonthly "take-home pay" after taxes and other 
deductions. Now let's fill in the figure 1800 for all twelve months. Press /RB 
Can you replicate a single nurnber as well as a formula? 

Of Course: a nurnber is actually the simplest casie of a formula. For the target 
range, type C2.M2 8 VisiCalc doesn't ask whether the new formula is relative 
or not, because the "formula," 1800, has no coordinates. The number 1800 
should now appear in all twelve columns, in positions B2 through M2. 



Next, we'll draw a line across the sheet. Move the cursor with >A38 and then 
type / -  The prompt line reads LABEL.: REPEAT I NG, and a srnall 
rectangle appears on the edit line. Whatever character or characters we type 
next will be repeated to fill the entry position A3. 

Type - followed by 8 You should now have a line of nine hyphens at A3. Is this 
any different frorn typing the hyphens manually?Type /G6128 As you can See, 
the repeating label expands to fill the widened entry position. Go back to 
normal width by typing /GC9@ 

How can we easily extend the line across all twelve columns? The ever-useful 
replicate comrnand will also replicate labels. Type / 8 For the target range, 

.M3@ It's that simple. You should now have a line of hyphens extend- 
ing all the way to column M. 

klsing Formulas For Flexibility 
Before we go any further, let's think about what we've done. To save ourselves 
the trouble of typing the nurnber 1800 twelve tirnes, we replicated this nurnber. 
That's fine as far as it goes, but is it the best waiy to handle our incorne? It would 
be better if we could change the incorne figure for all twelve rnonths by just 
typing a new figure for the first month and taking advantage of VisiCalc's re- 
calculation feature. Let's replicate a forrnula instead of a nurnber. Type 

We have defined the second rnonth's income 10 be the sarne as the incorne for 
the first rnonth. Next, let's replicate: Type /R@ The target range is D 2 M 2  @ 
Now the prompt line reads REPLICATE: N = N O  CHANGE, R= 
RELAT I VE. Do we want the Same formula, i B 2 ,  in all of the rernaining posi- 
tions, or would we prefer + B2, +C2, + D2, etc:.? Either way we can change the 
income for all twelve rnonths simply by typing a new nurnber at B2. 

Think further. What if we should get a raise in Ihe sixth month? If every formula 
read "+B2" (the NO CHANGE case) you co~uld change any month besides 
period 1 by typing in the new incorne figure. However, VisiCalc wouldn't repli- 
cate this change to later months, because all figures are based on B2. 

If, on the other hand, each forrnula refers to the previous month (the RELATIVE 
case), we can simply type a new number in rnonth 6 and "propagate" the 
change through months 7-12. Let's try it. Type R to rnake the coordinate B2 
relative. When the replicate command has finished, use the $ key to move to 
rnonth 6 (position G2). Now type 20008 

Press ) a few rnore times to verify that each succeeding rnonth's income has 
changed to 2000. Were you able to foresee the way in which the change would 
be propagated? Note that G2 now contains i3 number (2000) instead of the 
forrnula +F2. H2 is +G2. Naturally, it will copy anything in G2. 

Likewise, 12 reads +H2, so what was in H2 (2000) will be replicated into 12, 
and so on through M2. 

If you weren't Sure, rnove the cursor over all twselve incornefigures and irnagine 
what would have happened if all of the forrnulas were + B2. Or, if you feel ad- 
venturous, go back to where you began replicating this exarnple (with the 
cursor on C2) and choose the NO CHANGE option to See what happens. 
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Our next task is to list our expense categories a.nd estimate monthly amounts 
for each category. Some expenses will vary from month to month, and other 
expenses will occur perhaps only every six moriths. We will leave these blank 
for the moment. You can either type the following exactly as shown, or you can 
use the arrow keys to move the Cursor and save yourself some keystrokes. 
Hint: to take fuII advantage of the arrow keys, type all the alphabetic labels first. 

> A4@ 
MORTGAGE)6OO) 
>A5@ 
UTILITIES) 
>A6@ 
TELEPHONE)75) 
>A7@ 
FOOD)350) 
>A8@ 
CL0THING)lOO) 
>Ag@ 
CAR EXPENSE)80) 
>Al O@ 
CAR INSURANCE) 
>All@ 
SAVINGS)150) 
> C m )  

At this point your screen should look like the screen photo below: 

Next, we would like to replicate the monthly expense figures in column B 
across for the remaining eleven months. Rernember our discussion of the 
merits of replicating a number versus a formul,a for our monthly income? 

To give ourselves maximum flexibility, we should also replicate relative 
formulas for the monthly expenses. At C4 we want the formula 4 84; at C6 we 



want the formula +B6; at C7 we Want +B7; and so on. (We'll fill in figures for 
UTlLlTlES and GAR INSURANCE later.) These formulas are so similar to each 
other and to the income formula +B2 that it's tempting to look for a shortcut 
way of typing them. Once again, the replicate command Comes to our aid. This 
time, we'll replicate a formula down a column instead of across a row. 

Replicating Down a Column 

Make Sure that the cursor is at C2. The entry contents line reads C2 (V) +B2. 
Just as we copied B2 to C2, we will want to ccipy B4 to C4, B5 to C5, and so On. 
Therefore, we want to treat the coordinate B2 as relative. Type /W@ The 
prompt line reads 

REPLICATE:  TARGET RANGE 

with C2 , C2 : on the edit line, followed by the small rectangle. Press 
the + key twice to point to the first coordinate in the target range. Now the 
edit line reads 

C2 . . . C20 C4 

Type a period. The cursor jumps back to C2, and the edit line acknowledges 
that the target range will start at C4. Next, press the W key nine times (or hold 
it down to utilize the auto repeat ability) to point to position C11 (opposite the 
figure for SAVINGS). The edit line now reads 

C2 . 8 . C2: C4 . . . C22 

This means that the formula at C2 will be replicated through the target range of 
C4 through C11. Press @ The cursor jumps back to C2, and the prompt line 
reads REPL I CATE: N = N O  CHANGE, R=RELAT I VE. The edit line reads 

C2: C4 , . . C22:  + B 2  

with the highlight over the coordinate 62. We want this coordinate to be rela- 
tive: Press R A column of numbers, from 600 to 150, appears in column C. 
Use the + key to move the cursor downwardis, pausing to look at the formulas 
we've replicated. We have what we wanted: at C4 is + 64, at C6 is + B6, and 
so On. We also have formulas at C5 and C10, but we can easily eliminate them. 
You can use either the + or the + (depending on your present position) and 
/ B  to do this, or you can use the GO T 0  command as follows 

Replicating a Column Several Times 

We now have the formulas we want for each expense category. The next step 
is to replicate these formulas across the rows through month 12. Think back to 
Lesson Two. Do you remember how we replicated a source range of formulas 
across the rows for both COST of goods sok-and GROSS profit? We can do 
the Same thing here. 



Replicating a Column Several Times keason Phree 

Press /R and the prompt line will read REPL I CATE: SOURCE RANGE 
O R  RETURN. The edit line shows C4 followed by the small rectangle. This 
time our SOURCE RANGE will be an actual range from C4 through C i l .  Now 
point to each coordinate in that range by pressing the s key seven times to 
move the cursor down to C11. The edit line should read 

C4 . . . CZZ 

followed by the small rectangle. Now press @ The cursor jumps back to C4, 
and the prompt line asks for a TARGET RANGIE. Type B4.M4@ as your reply. 

We have asked VisiCalc to replicate theformula alt C4 into positions D4 through 
M4, the formula at C5 into positions D5 through M5, the formula at C6 into 
positions D6 through M6, and so on through the formula at C11. Notice that we 
gave only the first coordinate in each column in the target range. 

The prompt line reads REPL I CATE: N=NO CHANGE, R=RELAT I VE. 
The edit line shows 

with the small rectangle highlighting B4. This iis the formula for the first ex- 
pense, MORTGAGE. As was the case for B2 (INCOME), B4 should be relative. 
Press R and watch the screen. Several things happen: 

1. The cursor disappears (don't worry); 
2. The number 600 appears at position D4; 
3. Theedit line now reads Cb: Db , . . Mb: + B b  

VisiCalc has finished replicating the formulas +B4, +C4, +D4, etc. in row 4, 
and has also replicated the blank entry at B5 into C5, D5, E5, etc. 

In replicating a source range, VisiCalc lets you consider each item in the range 
individually. Should each formula be interpretecl as a NO CHANGE or RELA- 
TIVE formula? Therefore, VisiCalc asks you how to handle the formula +B6 on 
row 6. 

All of these formulas will be relative too. Press R five more times. Wiih relatively 
few keystrokes, you have written a total of 80 riumbers and formulas on the 
electronic sheet, with the aid of the replicate co~mrnand. 

Think about the technique we used to replicate the expense formulas. Starting 
with the prototype formula + B2 at position C2, vue created six more prototype 
formulas by replicating down a column: +B4 at C4, +B6 at C6, etc. Then, we 
used these formulas as our source range to replicate similar formulas across 
on rows 4 through 11. 

Each of the resulting monthly expenses can be changed for all twelve months 
simply by typing a new number for the first month. For example, type >B8@ 
and change the number there to 120@ Your CLOTHING budget is raised to 
$120 for all twelve months. 

To complete our projection of expenses, we'll fill in figures for those expenses 
which cannot be replicated across because theiy vary from month to month. 
Our UTlLlTlES bill will vary depending On the season and the need for heating 
or air conditioning. Our CAR INSURANCE premiiims are due every six months; 
we'll pay a premium in month 1 and month 7. Type the following exactly as 
shown 



We do not have to fill in Zeros for the other ten months in the row for CAR 
INSURANCE, because VisiCalc treats any bliank entry as equivaleni to zero. 
(In fact, any entry containing an alphabetic label will have a "value" of Zero if 
it is referenced elsewhere in a forrnula.) 

Now is a good time to save your work on diskette, if you have not already done 
so. Make Sure that yourdisk drive's BUSY light is off, then remove your VisiCalc 
program diskette and replace it in the pocket on the inside front Cover of this 
manual. Now insert an initialized Storage diskette into drive 1 with the label 
side up, and the oval cutout entering the drivte first. Close the drive door, and 
type /CS LSTHREEl @ 

The disk drive should whir for a few seconds, and, if all is well, the drive will 
quiet down, and the prompt and edit lines will go blank. You should also, at 
this time, make a backup copy of this file on ariother diskette which you do not 
use except for storing the backup files. If you should decide to end this session 
at this point, be sure to remove any diskettes from the disk drive before you 
turn o f  the disk drive. 

Fixing Titles In Both Direetions 

Again, we have a situation in which we will lose our descriptive titles INCOME, 
MORTGAGE, etc., if we scroll the window horizontally to look at later months. 
To solve this problem, we'll create a border of titles along both the left and top 
edges of the sheet and fix them in place. 

Move the cursor with >A3@ and type the title command /B The prompt line 
reads 

T I T L E S :  H V B N 

The meanings of the keystrokes H, V, B and N Eire described in Lesson Two and 
in Part III, The VisiCalc Command Reference. Press to fix titles in both direc- 
tions. 

The position of the cursor has a dual significance for this command. If you type 
/TV to fix titles vertically, VisiCalc will fix in place the column in which the 
cursor rests and all columns currently on the screen to the left of the cursor. If 
you type /TH to fix titles horizontally, VisiCalc will fix in place the row in which 
the cursor rests, and all rows currently on the screen above the cursor. Typing 
/TB is equivalent to typing both /TV and /TH, so the exact position of the 
cursor is important. 

In this case, we have created a border consisting of column A along the left 
edge of the screen window, and another border consisting of rows 1, 2 and 3 
along the top edge of the window. To check this, hold down the W key to scroll 
the window downwards past row 21. Rows 1, 2, and 3 remain in place. Now 
type >B4@ and press the 4 key to See how the window s~ ro l l s  horizontally, 
leaving column A in place. 
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Since all other numbers are the Same from colunin to column, only the PERIOD 
and INCOME figures in rows 1 and 2 will change. Continue pressing the ) key 
until columns A, M, N, and 0 are in the window. We'll use columns N and 0 to 
obtain totals and percentages for our income and expenses. 

The Built-in Functisn @SUM 

Type the following 

>NI@ 
TOTAL- 

The cursor should be at N2. How can we find our total income for twelve 
months? You could always type 

but there's a simpler way. Press @ watching the prompt line as you do so. As 
soon as you type the @ symbol, the prompt line says VALUE. Now type SUM 
and the edit line reads @SUM (followed by the small rectangle). 

Now to indicate what numbers we want to sum. Hold down the 4 until you begin 
"bumping into" the left hand border. The cursar should be at 82, and the edit 
line should read @ S UM ( B 2 followed by the small rectangle. 

Press. and the cursor jumps back to N2, wherc? we started. The edit line now 
reads 

@SUM(B2 . . . 
As you can See, we are specifying a range of entries, just as we did with the 
replicate command. To finish this range, press 4 ) @ The entry contents line 
now reads N2 (V) @SUM (62. . . M2), and under the cursor highlight 
is the number 2300 0, our total income for the year. 



VisiCalc The Built-in Function @SUM 

The @ symbol begins the name of aVisiCalc built-in function. When you began 
the entry at N2 with the symbol @, VisiCalc irnrnediately knew that: 

1. The entry was going to be a numeric VALUE; 
2. The next few letters you typed would be the name of a built-in 

function. 

Each built-in function, such as @SUM, performs some sort of calculation 
on the list of values given to it and yields a numeric result. Other examples of 
built-in functions are @MIN, @MAX and @AVERAGE. See the reference card 
and Part III, The VisiCalc Command Reference, for a complete description of all 
the functions. 

Functions such as @SUM will operate over 

1. A range such as @SUM(B2. . . M2); 
2. A list of particular values as @SUM(B2, B7, C3, D8); 
3. A list of ranges, values, nurnbers or forniulas, such as @SUM(B2. . . B7, 

C3 .  . . C6, 25, D8, 4:*C8). 

You can use any numeric result of a built-in functions just as you would an 
ordinary number. For example, you could place it in another function or 
formula. Let's get back to our example and obtain totals for each of the ex- 
pense categories in our budget. We'll use replication again just as we did for 
INCOME. 

With the Cursor on N2 (our Prototype forrnula), press /R@ To enter the target 
range, type N4.N11@ The prompt line displays REPL I CATE: N = N O  
CHANGE, R=RELAT I VE, while The edit line reads 

NE' :  N.4 , . . N I L :  @SUM(BZ 
with the small rectangle highlighting B2. 

Consider what will happen if we make B2.  . . M2 relative. Since we are replicat- 
ing down a column, the replicated formulas will be in positions N4, N5, N6, etc. 
We Want N4 to be the sum of B4 . .  . M4, N5 to be the surn of B5 . .  . M5 and so on. 
That is what will happen if the replicated formulas are relative. Press R twice. In 
an instant, the expense totals, from 7200 to 1800, appear in column N. 

Note that if you wish to insert new material into an @SUM range, the formula 
will expand to include the new nurnbers. In doing this, you must obey two rules. 
First, never place the insertion at the first item in the range. Second, never 
place the insertion at the @SUM formula. Both of these entry positions are out 
of range for the formula. 

VisiCalc also lets you find out what percentage of your income each expense 
total takes. Type the following 

>01@ 
PERCENT+++ 

To find MORTGAGE as a percentage of INCOME you would divide your total 
mortgage payments by your total income, right? VisiCalc already has those 
totals-MORTGAGE at N4 and INCOME AT N2. Therefore, to find the percent- 
age, all you need to do is divide N4 by N2. With VisiCalc, you don't have to use 
the dollar values, just the coordinates. Type +N4/N2@ The result is .3130435, 
or approximately 31 %. 



Formatting a Single Entry 

Formatting a Single Entry 
VisiCalc's general format always displays numbers to the maximum nurnber of 
significant digits permitted by current column width, unless we ask for a differ- 
ent display format. For our pürposes, two decimal places should be enough. 
The global format command /GF (from Lesson Two) allows you to display 
everything to two decimal places. 

Type /GF$ Our mortgage percentage at position 0 4  now appears as 0 .  3%.  
Note, too, that all other nurnbers are also displiiyed in dollars and cents form. 
Even the month number 12 at M1 appears as 1 2 .  00.  Not quite what we want. 
Change the global format back to "general" by typing / G  

What we really want is to display just the nurnber at 04, in dollars and cents 
form. With the cursor still at 04, typeIF$ Tha1:'s it! By leaving out the global 
Part of the cornrnand, we forrnatted just the siiigle entry. IF 
entry highlighted by the cursor. 

Now that the percentage 0.31 is Set, look at the label TOTAL at the top of 
column N. It's hard to read because it's too clolse to the number 12 in column 
M, and it doesn't line up with the numbers below it. 

Move the cursor to the label TOTAL with >Nd@) VisiCalc's general format for 
labels, which currently applies globally to all entries, including PERIOD, 
INCOME, etc.) Starts alphabetic labels from the left side of an entry position 
and lines up numbers with their last digits on the rightrnost positions of their 
respective columns. To change the format of TOTAL, type /F  The prompt line 
reads 

FORMAT: D G I L R $ * 
The possible keystrokes are: 

The format defaults to be the Same as the global format. In other 
words, there is no special format for this entry. 

Use the general format for this entry. You can use this, for ex- 
ample, to display a particular number with several decimal places 
even if the global format is I (integer). 

Display this entry in integer format. 

Start this number at the left side of the entry position. 

Make the last letter or digit of the entry line up at the right end of 
the position. 

Display this entry in dollars and cents format. 

Display this entry in graph format. 

For examples, See Part II, Lesson Four, Part III, The FORMAT Command and 
the reference card. 

TheTOTAL, type R Now TOTAL is lined up with the column of figures below it. 
Now press) to move the cursor to 01, and press /F to "right-justify" the label 
PERCENT. 
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Replicating a Format Specification 

Now that you have a formula for describing an expense as a percentage of 
INCOME (+N4/N2), you can replicate it down column 0 rather than having to 
enter an individual formula for each expense category. Type >048  to move to 
the forrnula for MORTGAGE expense as a peicentage of INCOME. 

Type /RB and enter 05.0118 as the target rsnge. The edit line should read 

04 :  0 5  . . . OLL: +N4 

with the +N4 highlighted. The prompt line reads R EPL I CATE : N=NO 
CHANGE, R=RELAT I VE. 

How should we handle the formula +N4/N2, which is MORTGAGE as a per- 
centage of INCOME? For UTlLlTlES at 05 ,  we want +N5/N2. The first co- 
ordinate changes, but the second, N2 or INCOME, does not. Press R to make 
N4 relative; then, with the highlight over N2 on the edit line, press N to indicate 
"no change." VisiCalc allows you to chooce which parts of a replicated 
formula will be relative and which will be absolute. 

It takes VisiCalc only a rnoment to display all our expense percentages, frorn 
0.31 for MORTGAGE to 0.08 for SAVINGS. Notice that all of the percentages 
are displayed to two decimal places. 

Press + a few times, looking at the entry contents line. At 05 ,  for instance, the 
line reads 0 5  / F $  ( V ) +N5/N2. The format specification /F$ has been 
replicated along with the formula. In fact, it's possible to replicate a format 
specification even if the entry being replicated is blank! We'll use this trick a 
little later. 



Using Replicate To Copy a Row or Columui 

Using Replicate To Copy a Row or Colu 
Type >Al28 We'll draw a line under our list of expenses and calculate how 
much rrioney we have left for LEISURE. You alieady know one relatively easy 
way to draw a line of hyphens, by using the / -  command at A12 and replicat- 
ing the hyphens across. But let's try using the replicate command a little dif- 
ferently. 

Type /R The prompt line reads REPL I CATE: SOURCE RANGE 0 8  
RETURN, and on the edit line is the cursor coordinate, A12, followed by the 
small rectangle. Now press BACK S The Al2 disappears, leaving only the 
small rectangle on the edit line. Let's type a new source range: A3.M38 As 
usual, the prompt line reads REPL I CATE: TARGET RANGE. Type 
A12.Al2 

What are we doing? The source range, A3 . . . M:3, is the line of hyphens already 
written on the sheet. We're asking VisiCalc to replicate the entry at A3 into 
position A12, the entry at B3 into position B12, and so On. Press 8 There's your 
line. Incidentally, it would have been sufficient to type A l 2 8  for the TARGET 
RANGE; VisiCalc would take this to mean A12. . . ,412. 

Finally, let's add LEISURE to our budget. The money we have available for 
leisure will simply be our income minus the sum of our expenses. Type the 
following 

The figure for LEISURE, 125, appears at B13. Replicate this formula across row 
13 to get your LEISURE money for each period: type /R8  
R three times to make the formula coordinates relative. Now start pressing 
the) key to scroll the window rightwards, and examine the encouraging results 
VisiCalc has calculated for us. 

Our LEISURE money Starts small, at $125 in the first month, but it increases 
fairly steadily thereafter. After the first month, we don't have a car insurance 
premium, and our utilites bill goes down in months 3, 4 and 5. In month 6, we 
get our raise, which increases our INCOME and LEISURE money. Continue 
pressing ) until you have brought columns M, N and 0 into view, showing 
TOTAL and PERCENT, and then press 4 to leave the cursor at N13. 

To obtain a total and percentage of income for LEISURE, we can use the Same 
method we used earlier to copy the line of hyphens. Press the following keys 
and watch what happens on the prompt and edit lines. Here we'll use: in place 
of @ 

/R BACK S N11.011:N13@RRRN 

You should have a total of 5150 and a percentage of 0.22 for LEISURE. 

Changing Windows and Titles 

As we found in LessonTwo, the screen is too small to display both our starting 
expense figures in month 1 and our calculated totals and percentages in 
columns N and 0 .  We can solve this problem by splitting the screen into two 
windows. 



Visicalc Changing Windows and Titles 

With the cursor still at N13, press /WV Your screen should look like the photo 
below. The titles in column A and rows 1-3 are fixed in place in both windows. 

Press ; to jump the cursor over to the right window, bringing columns A and N 
into view. Then press /TN to eliminate the fixed titlesfrom the window in which 
the cursor rests. The title or "border" column A disappears, exposing column 
M. Finally, press ) once to bring the TOTAL and PERCENT columns N and 0 
into view. 

Notice that columns are slightly narrower in this window. VisiCalc automatically 
adjusted the column widths to make room for the extra vertical border of row 
numbers that runs down the center of the screen. 

Now press ; to jump the cursor back to the left window. Press and hold down 
4 to scroll this window back to the first month (column B). Notice that you bump 
into column A. The fixed titles are still in effect in this window. Your screen 
should look like the screen photo below. 



The @NA and @ERROR Functions Lesson Three 

Let's try changing one of our expenses to See how VisiCalc recalculates the 
expense totals and income percentages. Type >B9@100@ What happens? 
Your available LEISURE money decreases by $20 each month. The CAR EX- 
PENSE total goes from $960, or 4% of your incoine, to $1200, or 5% of income. 
And your LEISURE total for the year goes froni $5150, or 22% of income, to 
$491 0 or 21 %. 

The @NA and @ERROR Functions 

Press + to move to position BIO. Let's suppose that you were about to change 
your car insurance policy, and the new premiurn was not yet known. VisiCalc 
has a special function to help you deal with just such problems: the @NA func- 
tion (@NA stands for "Not Available"). Watch the screen as you replace the 
number 160 at B10 by typing @NA8 

When you write this function at an entry position, that entry takes on the 
special value NA. When VisiCalc recalculates, any formula which refers to an 
entry containing NA will itself have a value of NA. In this case, your car in- 
surance premium for month 1 at B10 became Not Available. Because of this, 
you had no way to calculate your leisure money (income minus the sum of ex- 
penses) for month 1,  and so position B13 (for LEISURE) became Not Available. 

Moreover, your total car insurance expense for the year could not be calcu- 
lated and also became NA, which meant that the corresponding percentage of 
income became NA. And, since one month's LEISURE expense was NA, the 
total was NA, and so was LEISURE as a percentage of incorne. Change B10 
back by typing 160@ and all of the calculated values will be restored. 

Here's a related issue: suppose that, instead of typing a number, you were try- 
ing to calculate your own car insurance premium as the insurance company 
does, but you made a mistake and tried to divide by Zero. 



VisiCalc The Insert and Delete 

With the cursor still at BIO, type 110 @ As the screen shows, when VisiCalc 
evaluates the formula 110, the result is the special value ERROR. Like NA, the 
value ERROR "propagates." Any formula which refers to an entry with the 
value ERROR will itself have the value ERROR. 

The most common ways to obtain a value of ERROR include dividing by zero, 
taking the logarithm of a negative number, and calculating avalue too large for 
the Computer to represent. ERROR can also' be generated as a Syntax error 
from an expression. For example, VisiCalc v~ould reject a range attached to 
NPV as an invalid argument. 

You can also deliberately obtain thevalue ERROR, just as you did for @NA, by 
typing the function name @ERROR. In fact, it can be used as a variant of @NA 
or as a debugging tool when working with lookup tables. For now, change the 
value at B10 back by typing 160 8 so that the totals and percentages can be 
calculated. 

To make Sure that we can continue from this point if something goes wrong, 
let's save the sheet on diskette again. The storage diskette that you used earlier 
in this lesson should still be in your disk drive. Type /SC and, in response to 
the prompt F l LE F0  R SAV I N G, press the ) key. 

The disk drive should whir, and afile name should appear on the edit line. Con- 
tinue pressing the) key, if necessary, until you have the name LSTHREEZ . VC 
on the edit line. Then press the BACKS key four times until the small rectangle 
is sitting where the 1 was. Now type 2@ and watch the edit line as you type 
the characters. You are saving the sheet under the revised name 
LSTHREE2.VC. Note: VisiCalc will automatically add the ".VCW for you. Once 
you've started, all it takes is a few keystroke:; to protect yourself from loss of 
time and data. 

Now, type ; to jump the cursor into the right hand window and /W1 This 
leaves the narrowed colurnns on the screen. When you type /W1 to return to 
one screen window, the global column, format, and title settings for the full 
screen are obtained from the window where the cursor lies at the time you 
type the /W1 cornmand. If you had typed /W1 with the cursor in the left hand 
window, the screen would now have fixed titles and columns nine characters 
wide. 

For now, type /GC9@ and >A78 to adjust the colurnn widths and scroll the 
screen back to the left edge of the sheet. The cursor should highlight the label 
F 0 0  D. 

The Insert and Delete Commands 
Let's say you decide to take on a life insurance policy that has monthly 
premiurns of $115, and you want to incorporate this expense into your budget. 
If you were working on an ordinary sheet of paper with the Same arrangement 
of figures which we have on the screen, you'd have to erase something or write 
in tiny letters off to the side. But VisiCalc's electronic sheet is more flexible. 

Type /IR for "insert row," and watch the screen. Everything at or below the 
cursor moves down to make room, leaving you with a blank line at row 7, where 
you can enter the life insurance figures. 

Let's look more closely at what the Insert command had done, using SAVINGS 
as our example. The amounts for SAVINGS, which used to be on row 11, are 



The Insert and Delete Gornrnands 

now On row 12. You rnight think that SAVINGS at B12 has, therefore, been 
moved beyond the range specified in the forrnula you wrote for LEISURE 
+B2-@SUM(B4 . . . B l l ) ) ,  which was incorne minus the sum of expenses. 

Take another look at the LEISURE formula. Type >814@ and look at the entry 
contents line. VisiCalc has extended the formula to read +B?-@SUM ( B 4  . , B 2 2  ) !  Whenever you insert (or delete, or rnove) a row or colurnn, 
VisiCalc automatically adjusts all of the formulas on the sheet. This way, your 
forrnulas always refer to the sarne entry positicins as before even though the 
coordinates have changed. 

Now type the following to fiII in the life insurance expense figures. We will begin 
by typing in the basic arnount, rnaking a formula based on it, and then repli- 
cating that formula across row 7. To conclude, we will create and replicate a 
life insurance formula for the TOTAL and PERCENT colurnns. 

>AT@ 
LIFE INS)115)+@ 
/R@DS.MT:R 
>N6@ 
/R):NT:RRRN 
>Al 0 8  

Notice that our LEISURE money has decrease~d by the amount of the life in- 
surance premiums each month. Position B14 is now -10, rneaning that we're 
overspending our incorne in rnonth 1. Perhaps vire should ride the bus to work, 
and in that way all but elirninate our CAR EXPENSE. 

Type >B10 @ and then press /D  The prompt line reads DELETE: R C. 
With the cursor at BIO, you could delete row 10 by pressing R, or column B 
by pressing C. Press R to delete row 10. 

The title and figures for CAR EXPENSE disappear cornpletely from the screen. 
The rows below the cursor move up one row to and are renurnbered to fill in 
the gap. CAR INSURANCE is now at row 10, arid SAVINGS is back at row 11. 
Note that your LEISURE money at position B13 has increased, back to $90. If 
you were to check the formula at B13, you'd find that VisiCalc has readjusted 
it to +B2- @SUM(B4 . . . B11). 

You can also insert colurnns. Say, for example, that you wanted to obtain six 
rnonth totals for your incorne and expenses. Type >H4@ The formula there is 
+G4 and because of relative replication the forrnula at 14 is + H4. Now press 
/ IC A new, blank column appears in place of colurnn H. 

Notice that the insert command always inserts a row or colurnn before the 
cursor's position ("before" meaning "closer to row 1 or column A than"). 
Press ) to bring the old column H (now relettered column I) into view. The 
formula at 14 is +G4, meaning that the propagati~on of the incorne and expense 
arnounts skips over the newly created blank column. 

Press + twice more, and notice that the next formulas are +I4 and +J4. Now 
move back with >M4@ and type /DC Now the bllank column has been deleted, 
all of the other colurnns to the right have moved back to eliminate the ernpty 
space, and everything has returned to normal. If you've made any rnistakes in 
this section, you can clear the screen, reload the diskette file named 
LSTHREE2.VC, and try each step again. 



VisiCalc Calculating interes$ On a Sawlngs Accoksnt 

To test your understanding of the insert and replicate commands, try inserting 
the names of the rnonths (such as JAN, FEB, MAR, etc.) just below the month 
nurnbers 1 through 12. 

Have you succeeded? Here's one way to do it. Type exactly the following 

>A28 
/IRMONTH)/FR/R:C2.M2: (This replicates the format /FR.)  
JAN)FEB)MAR)APR)MAY)JUN)JU b)ACIG@P)O 
>A28 

Calculating Interect On a Savings Accou 

According to our present budget, we are setting aside $150 each rioui'rh for 
savings. Part of the motivation for doing this, of Course, is that we would like to 
earn interest on this money. Let's use VisiCalc to project the interest anci the 
accumulated balance we would have if we put this money into a savings or 
other investment account. 

We'll assurne that interest on a savings account is paid at the rate of 5% per 
year, compounded monthly. But, to give ourselves flexibility, we'll write this 
interest rate into a separate position on the sheet, so that we can change it 
later and let VisiCalc recalculate the interest and accumulated balance. Type 

>Al58 SAV ACCT).058 

On the first day of each rnonth, our account will be credited with interest for the 
balance in the account during the previous nionth, and then we'll deposit our 
monthly $150. Type the following 

>Al 7 8  
/ F$lOO) 
>Al 660 
INTEREST) 

The $100 at A l7  is the previous balance in the savings account before our 
budget begins. The interest paid for one nionth will be one twelfth of the 
yearly rate (.05 divided by 12) times this previous balance. Type 

/F$+B15/12::A178 

The calculated result of this formula should be 0.42, shown at B16. Does this 
figure make sense? A year's simple interest at 5% on $100 would be $5.00. One 
twelfth of this would be $5.00/12, or $0.416613 (which rounds to $0.42). 

Press + to rnove to B17. Our new savings account balance will be the previous 
rnonth's balance, plus the interest, plus the savings deposit for this rnonth. 
TY pe 

/F$+Al7++ +BI28 

(If you like, you can point with the Cursor to ffill in all three coordinates in this 
formula.) The result, as expected, is $250.42. 

Now we can replicate both the interest and account balance forrnulas across 
for twelve rnonths. Type 

> B1 6 8  
/R+:ClG.MlG:NRRRR 



The Move Command kescon Three 

As you type the N and R's to determine whether each coordinate should be 
unchanged or relative, think about what each one means. The interest rate at 
B15 is clearly N. The R for A l7 means "use the value of the entry one position 
down and to the left of each copy of the formlula," and so on for the other 
coordinates. 

Press i )  to examine the calculated results. The interest paid each month in- 
creases, since both our monthly deposits and the accumulated interest are 
added into the balance on which the interest is based. Continue scrolling the 
window rightward until column N Comes into view, and then type the following 

>NI?@ 
/F$+M17+N14@ 

This is the combined total of our savings and leisure money, or our "discre- 
tionary income." It should currently be 6676.94. 

The Move Cornrnand 

Type >All@ The cursor should highlight the label CAR INSURANCE. Paying 
that insurance premium in month 1 is taking a big bite out of our available 
LEISURE money in month 1 (which is $90, as cipposed to $250 in month 2). 
Perhaps we can pay the insurance premiums by taking money out of the sav- 
ings account. 

On an ordinary sheet of Paper, more erasures and writing in the margins would 
be necessary. Not so on VisiCalc's electronic sheet. Type / M  The prompt line 
reads NOVE : FRON. . . TO, and on the eclit line is A22, the cursor co- 
ordinate, followed by the small rectangle. Now press e. The cursor moves 
down to highlight SAVINGS, and the edit line reads A21 ,  , A12. 



VisiCalc e Move Command 

Press the + key four more times, watching the edit line change from 
A l Z .  . . A l 2  to A l l ,  . . AZb, much as it did for the @SUM function 
and the replicate command. The cursor hiqhlights INTEREST at A16. Now 
press % and watch the screen. The following things happen: 

1. The entire row for CAR INSURANCE moves down from row 11 to row 
15, reappearing just above INTEREST'. 

2. The rows for SAVINGS, LEISURE and SAV ACCT move up, taking up 
the space vacated by the old CAR INSURANCE row and making a new 
space just above INTEREST for the new CAR INSURANCE row. 

3. The cursor returns to where it was when we started the /M command: 
at A l l ,  which is now SAVINGS. 

Now look at the figure for LEISURE in month 1. It has increased from 90 to 250. 
The car insurance premium has been taken out of the sum of expenses used 
to calculate LEISURE. The formula at B13 reads +B3-@SUU ( B 5  
B l l  ) .  

Hence, the CAR INSURANCE expense is currently unaccounted for. We must 
revise the formulas in row 17 to take the car insurance premium out of the sav- 
ings account balance. Type >B17% and loolc at the entry contents line. The 
formula reads + A 2 7 + B Z  b + B l Z ,  meaning the previous account balance, 
plus a month's interest on that balance, plus this month's savings deposit. To 
this we must add "minus the car insurance premium (if any)." Type the follow- 
ing 

+A l7+B16+B l l - + t@ 
/R:C17.M17:RRRR 

This will replicate the new account balance formulas +Al7+B16+Bll-B15, 
+B1 7+Cl6+Cl l  -C15, etc. across the row. 

Now type >N17@ to examine our total discretionary income. It has declined 
from 6676.94, before we took the insurance premiums out of savings, to 
6666.10. We are now saving less and spending more on leisure. So, we have 
lost about $10 interest on our savings account. Notice that our LEISURE total 
at NI4 has increased from 4730 to 5050. Perhaps we should save a little more 
each month to replenish the funds taken out to pay the insurance premiums. 

Type >B11@ to bring the titles back on the screen and highlight our initial 
SAVINGS figure at B11. Since the $160 experise for CAR INSURANCE at B15 
Covers our premiums for six months, we sho~i ld save one sixth of this amount 
each month, in addition to our usual savings deposit. Type 150+(B15/6)@ 

The parentheses in the formula tell VisiCalc to calculate that portion of the 
formula first. See the section entitled "The VALUE Command" in Part III for a 
full discussion of precedence. Thanks to our earlier use of formulas, VisiCalc 
automatically propagates the adjusted SAVINGS figure across all twelve 
months while recalculating LEISURE and our new savings account balance. 
This recalculation has made the screen display somewhat messy because the 
global format for numbers is still the standard format, or "general." We can 
clean up the display by typing /GFI 

The interest and savings account figures still show dollars and cents, because 
each of these entries has the "local format" /F$. Now, type >N17@ to reex- 
amine our total discretionary income. It has iricreased to 6673.53. 



Obtaining Monthly Expense Pereentages 

By saving about $27 rnore each rnonth, we have reduced our LEISURE total 
back to 4730, but we have regained most of tlie interest we had lost before. 
VisiCalc can really help you budget in ways that you wouldn't have con- 
ternplated before! 

Before continuing, save your work by typing /! 
bring thefilenarne LSTHREE2. VConto the e 
tirnes, then type 3@ 

Obtaining Monthly Expense Percentages 

This lesson has led you through sorne fairly sophisticated cornrnand cornbina- 
tions. Here's a little project you can try on your own-a challenge to test your 
rnastery of the replicate cornrnand. Create monthly percentages for each of 
your expenses, from MORTGAGE through SAVINGS. It's possible to accom- 
plish this by typing just one forrnula and using the replicate cornrnand twice. 

Here are sorne hints. Use the area of the sheet directly below your list of 
rnonthly expenses. Remernber that you can re~plicate forrnat specifications. If 
you want to get fancy, you can label each row of percentages with one rnore 
use of the replicate cornrnand. 

If you've succeeded, congratulations. You can probably do anything you want 
with VisiCalc frorn now On. Whether you've succeeded or not, let's rnake Sure 
that your budget rnatches the one in this lesson. Clear the sheet by typing 
/CY Then reload the file you just saved with JSL  Press @ until the file narne 
LSTHREE3 . VC appears, and then press @ Now type exactly the following 

>A20@ 

)/F$+B5/B3@ 
/R:B21.B26:RN 
/R.B26:).M20:RRRRRRRRRRRRRR (Type t? fourfeen firnes.) 
>A26@ 



The first replication in this sequence illustrates another use of the replicate 
command. You can copy a range of entries into another part of the Same 
column (or to any other area on the sheet) simply by specifying the destina- 
tion starting coordinate for the target range. Check row 21, for UTILITIES, to 
verify that the percentages may change from month to month. 

Synchronized Scrolling 

As you can See, the area of the sheet that we have used extends beyond the 
screen window in both the horizontal and vertical directions. The window has 
begun scrolling downwards, and our month labels, INCOME, and our first few 
expenses have disappeared from view. Let's split the screen so that we can See 
both the expense amounts and the percentages at the Same time. 

Move the cursor up to A19, just above MORTGAGE. Now type /WH The screen 
splits horizontally, leaving just enough room for the expense percentages in 
the bottom window (which we'll attend to in a moment). Type >A28++ This 
should leave rows 2 (MONTH) through 13 (I-EISURE) on display in the top 
window, with the cursor at A4. 

Next, type /TB to fix the horizontal and vertical borders in place. Notice that the 
columns and rows forming the borders do not have to start from the edges of 
the sheet. Finally, type ; >A268 to bring all of the expense percentages into 
view and /TV to fix the labels MORTGAGE through SAVINGS in place. 

Now press ) until the bottom window begins scrolling rightward. The problem 
is that we can't easily tell which months these expense percentages refer to. 
The month labels, such as JAN, FEB and MAR, are visible only in the top 
window, which isn't scrolling. 

We'd really like the two windows to scroll together horizontally, but remain 
independent vertically so that we can view different areas of the sheet through 
the two windows, as we are now (with rows 2-13 in the top window and rows 
20-26 in the bottom). Press /W  again, and look at the prompt line. The pos- 
sible keystrokes are: 

H To split the screen horizontally. 

V To split the screen vertically. 

1 To return to one screen window. 

S To synchronize the two windows. 

U To unsynchronize the windows. 

Press S and watch what happens in the top window. Notice that this window 
scrolls over so that portions of the Same columns are visible through the top 
and bottom windows. Now presse a few times: The two windows move together 
"in sync." 

Type ; to jump the cursor into the top window, and then type > 
ing the TELEPHONE expense to something else, say $100 per month, and 
watch the line of percentages opposite TELEPHONE in the bottom window. 
Notice that LEISURE in the top window also changes. 



The Order Of Recalculation keaasn Three 

Now, let's use the two windows for a differe~nt purpose. Type /Wbl to un- 
synchronize the windows. Move to the lovier window with g and type 
>Al@/TB>017@ to bring your LEISURE total and percentage, your final 
savings account balance, and your cornbined discretionary incorne into view. 

Continue by pressing ; to jurnp back to the top window, landing at 57. Finally, 
change the TELEPHONE expense back to 75, watching how this effects the 
LEISURE percentage in the bottorn window. You can also experirnent with the 
budget in other ways. At this point, you rnay wish to save the results of this 
lesson by typing, for exarnple, /SSMYBUDGEl'@ 

The Order Of Recalculatisn 

So far, we've sirnply noticed that VisiCalc recalculates the values of all the 
forrnulas on the sheet, but we haven't looked closely at how this is done. There 
are some subtleties to the process of recalculation that can affect your results 
when you Set up a cornplex problern with rnany interdependencies. We'll con- 
sider these issues here. 

VisiCalc recalculates by starting at the upper left hand corner of the sheet and 
working its way downward and to the right until it reaches the lower right hand 
corner of the sheet. Each forrnula is evaluated only once, unless you ask for an 
extra recalculation by pressing ! 

This rneans, for exarnple, that the entry at positiion A l  cannot be a forrnula that 
references other positions, and that in general, forrnulas that reference other 
entries rnust be located below and/or to the right of these entries. 

VisiCalc will evaluate the forrnulas on the sheet in either of two possible orders: 
"down the colurnns" or "across the rows." Look again at the letter C just to 
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the left of the direction indicator at the upper right corner of the screen. This is 
the recalculation order indicator, and it can be either C (for column recalcula- 
tion) or R (for row recalculation). 

When you load the VisiCalc program or clear the sheet, VisiCalc is Set to re- 
calculate "columns first:" It will evaluate first A l ,  then A2, A3, . . . , etc., then 
BI,  B2, B3, . . . , etc., then C l ,  and so on. If you change the recalculation order 
to "rows first," VisiCalc will evaluate first A l ,  then BI ,  C l ,  . . . , etc., then A2, 
B2, C2, . . . , etc., then A3, and so on. 

For many problems, the choice of row versus column first recalculation has no 
effect on the results displayed on the screen. But there are cases where you 
must use the right recalculation order to obtain correct results, and it's im- 
portant to recognize these cases when they arise. Consider an example. Clear 
the sheet with /CY and type the following 

1)-A2@ 
>A2@ 
1 +A1)2-BI@ 
> C5@ 
+ Ale1 + C5@ 
> C6@ 
-D5)2-C6@ 
>Al@ 

As you type the formulas, think about how each entry depends on the other 
entries. As you can probably See, the matrix of entries starting at A l  must be 
recalculated in the order A l ,  A2, B I ,  B2 (since B1 depends on A2). The matrix 
of entries at C5, however, must be recalculated in the order C5, D5, C6, D6 
(since C6 depends on D5). 

With the Cursor at A l ,  type 2 @ and watch what happens. A2 becomes 3, B1 
becornes 3 ,  and B2 becomes -6, as expect'ed; but while C5 becomes 2 and 
D5 becomes 3, C6 remains at -2, and D6 at -4. The formula at D5 was re- 
calculated, but this occurred too late to affect the recalculation of C6 and D6. 
Now press ! to trigger an extra recalculation. This time C6 becomes -3 and 
D6 becomes -6. 

Now we'll change the order of recalculation from "columns first" to "rows 
first." Press / G  The prompt line agains read!; GLOBAL: C 0 R F. Press 
0 Nowthepromptl inesreadsREEVAL ORDER: R C. 

Press R Notice that the recalculation order indicator at the upper right corner 
of the screen changes from C to R. Now type 1@ and watch the screen. This 
time, D5 becomes 2, C6 becomes 2 ,  and D6 becomes -4; but while A2 be- 
Comes 2, B1 stays at -3, and B2 at -6. Our prc~blem with B1 and B2 is similar to 
our earlier problern to C6 and D6. 

The moral of this example is that you should lay out your calculations with re- 
calculation either by column or row in mind, but not both. If possible, you 
should arrange things so that the results will be correct with either type of 
recalculation. Then, if you decide to calculate something new that requires a 
particular order of recalculation, you won't be constrained by other de- 
pendencies on the recalculation order. 

For example, the personal budget outlined in Lesson Three is independent of 
the order of recalculation. Now, suppose that you wanl to adjust your life 
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insurance policy and premiums to provide a benefit of three times your total 
annual income. You could do this by switchinci to "row first" recalculation, so 
that the life insurance premium in month 1 could be based on the total income 
calculated in column N. 

If you find yourself with a problern of conflictiiig requirements for "row first" 
and "column first" recalculation, you can deal with these requirements, albeit 
awkwardly, by pressing ! for an extra recalculation each time you change a 
value and look for recalculated results. But first make certain that your row 
and column conflict is not actually due to a "forward reference" or a "circular 
reference," as discussed below. 

Forward and Circular References 

Clear the sheet with /CY and type I*-I)@ The entry contents line reads 
BI ( V  ) -Cl, and the value displayed at B1 is 0, as expected. 

Now type )l+4(@ The entry contents line reads Cl ( V  ) %+Al, and the 
value at C1 is 2, while the value at B1 has beeni updated to 2 .  

Next press >B2@-Cl@ We now have the Same forrnula, -Cl ,  at both B1 and 
82, and both positions display the value 2 .  

Is there any difference between these two forinulas? lndeed there is. One of 
these formulas will recalculate and display the correct value only if the order of 
recalculation is "row first." The other will never display the correct value after 
an autornatic recalculation. 

To See this, type >A1@2@ and watch the screen. A l  becomes 2 and C1 be- 
Comes 3, but both B1 and B2 rernain at -2.  Pre:ss4 ! and both B1 and B2 will be 
updated to -3. 

Now, type /GOR and note that the recalculatio~n order indicator changes from 
C to R. Then type 3 @ and watch the screen. A l  becornes 3, C1 becomes 4, and 
now B2 becornes 4 ,  but B1 remains at -3. You'll have to press ! again before 
B1 will change to -4. 

If you change A l  again, B1 will display a value based on the previous contents 
of C1 and Al .  The formula at B1 is an exarnple of a forward reference. It con- 
tains a reference to an entry that will be recalculated after B1 is recalculated, 
regardless of whether you use row or colurnn i-ecalculation. 

In extremely difficult cases, forward referenc'es rnay refer to other forward 
references, so that correct results can be obtained only with several recalcula- 
tions. If the cursor is not on Al ,  type >Al Now try this example. Press 
*/lC -*@ 

At the mornent, A l  is 3, the new B1 is 4, C1 is -4, and D1 is 4. Now press 
4 1 @ Al  becornes 1, D1 becomes 2, but B1 a.nd C1 are unchanged. Press ! 
Now C1 is -2, but B1 is still 4. Only after you press ! again will B1 be updated 
to 2. 

An effect even more startling is caused by a circular reference. The value of 
such a formula cannot be settled with any nurnber of recalculations! Clear 
the sheet with /CY and type 1 +* @ The entry contents line reads Al ( V  ) 
l+Bl, and the value under the cursor is 1, as expected. 
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Now type)l+@ and watch carefuly. What happened? The numbers at A l  and 
B1 actually changed twice. When the forrnula 1  + A l  was cornpleted at B I ,  it 
was evaluated, yielding 1  +1 or 2  at B I .  Then, since the value of B1 had been 
changed, an autornatic recalculation occurred. A l ,  or 1  +BI ,  becarne 1  +2 or 
3, and BI,  or 1  + A l ,  becarne 1  +3 or 4. 

Now press ? A l  increases to 5, and B1 becornes 6. These values will change 
every time you press ! 

The foregoing examples have been sornewhat artificial. You probably recog- 
nized the forward and circular references as soon as you typed them. If you 
are planning your work carefully, you shouldn't write such a formula, unless 
you do it purposely as a debugging tool. Sorne forward or circular references 
are not so obvious. 

For exarnple, suppose that you are projecting future profits, taking into ac- 
Count various revenues and expenses. One of the expenses is employee 
salaries, and one Part of salaries consists 01 profit-sharing. Unless you are 
careful, you rnay create a circular reference. Salaries with profit-sharing de- 
pend on profits, but profits depend on expenses including salaries. To resolve 
this circularity, you rnust calculate a figure for profits before profit-sharing is 
taken out. 

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

Summary 

Once again, we have covered a great deal of ground in this lesson. We con- 
centrated on a variety of techniques for using VisiCalc's flexible replicate corn- 
rnand as effectively as possible. We also discussed a nurnber of new VisiCalc 
features, including the forrnatting of individual nurnbers and labels, and the re- 
lationship between global and local forrnats; the order in which VisiCalc calcu- 
lates and recalculates; built-in functions such as @SUM, and the special cases 
@NA and @ERROR; the insert, delete, and inove comrnands, which let you 
"stretch" the sheet and manipulate entire rows or columns; and synchronized 
scrolling of the two screen windows. 

We have covered most of the irnportant concepts and features of VisiCalc, 
and you should be able to use VisiCalc to corisiderable advantage. In Lesson 
Four we will Cover a nurnber of other features and fine points of VisiCalc, in- 
cluding scientific notation for nurnbers as well as the transcendental func- 
tions such as @EXP, @LN, @SIN, and @COS. You will also learn rnore about 
the forrnatting of numbers and the rnove cornunand. 

With the arnount you have learned about VisiCalc, this is an excellent time to 
test your understanding on a problern of your own. In this way, you will con- 
solidate your knowledge of VisiCalc's cornrnands and features, and develop 
your own ideas about how they can be used. This will enable you to approach 
new problems and solve thern even rnore rapidly with VisiCalc. 
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Postscript: The Print Command 

Sometimes it's convenient to have a "hard copy" of the contents of the elec- 
tronic sheet on a real sheet of Paper. VisiCalc's print command lets you print 
all or any Part of the electronic sheet on a priiiter. If you have a printer con- 
nected to your Computer, you can try it out by printing a copy of the personal 
budget we've just created. 

The instructions for printing files you have made with VisiCalc are in Part III 
of this manual, in the section entitled "The PRINT Command." Note as well 
that using a /SS to a printer is a good debugging tool, particularly in uncover- 
ing circular references. 
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Lessons One, Two and Three have covered inost of the essential features of 
VisiCalc. In this lesson, we'll concern ourselves primarily with features which 
extend VisiCalc's usefulness in applications where complex or lengthy 
formulas, numbers with very large or small magnitudes, or sophisticated 
arithmetic operations are required. 

If you intend to use VisiCalcfor business orfinancial applications, you can skim 
much of this material, concentrating on topics of interest such as the @NPV 
(Net Present Value) and @LOOKUP functions and the ability to create bar 
graphs using the /F:* formatting option. If yau have scientific or engineering 
applications in mind, you'll find this lesson particularly relevant to your needs. 

More On Numbers and Formats 

In Lessons Two and Three we illustrated some of the ways you can control the 
display of numbers on the screen with formatting commands such as /GFI and 
/F$. In this lesson we'll examine the formatting options more closely. 

Load the VisiCalc program into your computer (as described in Part I in the 
section entitled "Loading VisiCalc") or, if you already have the program run- 
ning, clear the sheet with /CY When you clear the sheet, the "global format" 
is set to general. This is the effect you obtain when you type the command 
/GFG Each individual entry is Set to default to the global format, just as it 
would if you had typed /FD with the cursor at Ihat entry. Now type the following 

We now have the Same number, 123.456, on display in three entry positions, A l ,  
B1 and C l .  Since we have not yet Set any explicit formats, all three entries 
default to the global format. The general global format displays numbers in 
whatever form will show the value of the entry with the greatest precision. As 
you have Seen, however, this may not be the most readable way to display a 
column of numbers. 

Now press the following keys /FI)/F$C We have set the "local format" of A l  to 
integer and B1 to dollars and Cents. The entry contents line displays the local 
format setting for the coordinate where the c:ursor lies, A l .  It reads A l  /F I 
( V )  2 2 3 . 4 5 6 .  

VisiCalc displays the locally formatted entries in rounded form. At A l ,  for ex- 
ample, 123.456 is rounded down to 123, bec:ause ,456 is less than .5. At BI ,  
however, 123.456 is rounded up to 123.46, since the last digit ,006 is greater 
than ,005. At C1 the general format is still in force, so we still have 123.456. 

Now type /GFI to change the global format from general to integer. Entries 
A l  and B1 are unaffected, because they have explicit local formats; but C1 now 
displays 123. With the cursor still at A l ,  change the local format there by typing 
/FG The number at A l  now appears as 123.456, and the entry contents line 
reads AL /FG ( V )  2 2 3 . 4 5 6 .  The local format overrides the global 
format integer. 

Next, press + to move to BI, and "erase" I:he local format there by typing 
/FD This causes the display format of B1 to default to the global format, which 
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is currently integer. The entry at B1 now appears as 123. The entry contents 
line reads BI ( U ) 2 2 3  . 4 5 6 .  The expliciii forrnat setting /F$ has dis- 
appeared. 

Finally, type /GFG to Set the global format back to general. Now all three 
entries display the nurnber 123.456. Position A l  has a local forrnat which over- 
rides the global setting, but the local forrnat is also general. Positions B1 and 
C1 have no explicit forrnat, so they default to the general forrnat. 

The way in which nurnbers are displayed in the general forrnat depends on the 
colurnn width. Type /GC7@ Now the nurnber appears as 123.46 at all three 
entry positions. VisiCalc always allows for one blank at the left end of the entry 
position, and then displays as rnany significant digits as it can. 

To cornpare the flexibility of the general forrnat to an explicit local format, try 
the following: If necessary, go to position B1 by typing > 1 Type /F$ to set 
dollars and cents forrnat at position BI. Then type /GCG@ 

Positions Al and C1 now display the nurnber as 123.5, but B1 now shows 
> > > B >  (an effect that we saw before in Lesison Two). VisiCalc is telling us 
that it cannot display a nurnber as large as 123.456 with two decirnal places in 
a colurnn six characters wide. If you type 12.34@ VisiCalc will be able to display 
this nurnber at B I .  

Type /CY to clear the sheet. At position A l ,  type eight nines (99999999) fol- 
lowed by # This is the largest number that we can display, with a leading blank, 
in a nine-character colurnn. Enter I + C  8 followed by @ 

The calculated result, 1 +99999999 or 100000000, is too large to display in 
ordinary form at BI ,  so VisiCalc has switched tci scientlfie nolatlon. The nurn- 
ber appears as 1E8, meaning "1 tirnes 10 to the! 8th power" or "1 followed by 
8 zeros." The "E" stands for "exponent," beca.use the hidden 10 takes a dis- 
played exponent (in this case, 8). Scientific notation (also referred to as "ex- 
ponential notation") can also be used to display very srnall nurnbers. 

At C l ,  type .000000004 (that's 8 zeroes) followed by $ The nurnber appears as 
l .E-9, rneaning "1 tirnes 10 to the -9th power," or "1 with the decimal point 
moved left 9 places." Count the decirnal point over nine places to the right 
and you'll See that this is correct. Now at D1 type -4 @ The result is displayed 
as - l .E-9.  In ordinary notation, this would read -.000000001 (as you will 
See in a rnornent). 

When a nurnber is displayed in the general format, VisiCalc will autornatically 
shift between conventional and scientific notation as required to display the 
calculated value with the greatest precision. Type /GCI Notice that all of 
the values revert to conventional notation in the widened colurnns. At D1, for 
exarnple, the nurnber appears as - .000000001. 

Next, type /GC7@ and >AI@ The nurnber 99999999 at A l  has been rounded 
up and displayed as 10.OE7, or "9.9999999 (roun~ded to 10.0) tirnes 10 to the 7th 
power.'' Finally, tvpe /GC5@ and look at the screen. In order to fit the numbers 
in these narrow colurnns, VisiCalc has elirninatetl decirnal points, displaying A l  
as 10E7 and C1 as1E-9; but D1 shows >> >> isince there's not enough room 
in a five-character column to display -1E-9 (with a leading blank). 
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More On Value 

Clear the sheet with /CY and type the followiiig 1 

The entry contents line reads C l  ( V ) + A Z / B Z ,  and the value displayed is 
.5. We know that if the number at either A l  or 131 were changed, the formula at 
C1 would be recalculated. Now press) to move to D1. Here we'll try something 
different. 

Type + A l / B l #  watching the edit line as you do so. As soon as you press 
the # after the coordinate BI ,  the reierence to B1 is replaced by its current 
value of 2. The edit line now reads + A 2 / 2 .  F'ress @ The entry contents line 
reads D l  ( V ) + A l / 2 ,  and the value displayed is again 5 .  

The difference is that the current value of B1 is "fixed" into the formula at D1, 
whereas the value of B1 is changeable at Cl .  To verify this, type 444s and 
notice that C1 changes to .25, but D1 does ncit. 

The effect of # after a value reference on the edit line is similar to the effect of 
typing ! after a formula, as described in Lesson One. The difference is that the 
! key evaluates the entire formula on the edit line, replacing it with a single 
number, while the # key fixes the value of a single coordinate, so that the rest 
of the formula can contain changeable elements. 

If the # is not preceded by a coordinate such as B I ,  it is replaced by the 
current value of the entry where the Cursor lies, i.e., the entry you are changing. 
You can use this feature to take a look at the precise value of a formatted entry 
on the edit line. 

For example, Set the global format with /GF$ and then type 6s The value at 
C1 is now displayed as .17. Press to move to C l ,  then press # The # is 
immediately replaced on the edit line with the current value of C1 (116) to 
maximum precision. 

A word on precision is in order here. VisiCalc maintains numbers internally in 
decimal form. Certain fractions (such as 1/Ei) cannot be expressed exactly 
with any fixed number of significant digits. VisiCalc uses decimal-based arith- 
metic ior accuracy in calculations involving dollars and Cents. 

To accommodate large financial figures ancl high-precision engineering or 
scientific values, VisiCalc guarantees precision to eleven digits (and sorne- 
times twelve digits) at base 10. The twelfth digit (the last 6 in the expression 
above) on the edit line at the moment is a "guard digit," which allows VisiCalc 
to determine which way to round the eleventh digit when a calculation is com- 
pleted. After examining the number, you can press the BREAK key to cancel 
the VALUE entry you have started on the edit line. 

More On Formulas 

In the examples from previous lessons, we have used only simple formulas (or 
expressions) whose meanings have been clear. As you begin to write more 
complex expressions involving several arithmetic operations, the way in which 
such expressions should be evaluated may no~t be so obvious. For example, to 
evaluate the expression 9+6/3, should we first add 9 to 6 giving 15 and then 
divide by 3 to obtain 5; or should we first dividle 6 by 3 giving 2, and then add 9 
to obtain l l ?  
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Try it. First clear the screen with /CY and then type 9+6/3@ The answer dis- 
played at position A l  is 5. Evidently VisiCalc chose the first option. In this way, 
VisiCalc is sirnilar to rnany keystroke calculatcirs in that it always evaluates 
expressions strictly from left to right. 

You can change the order of evaluation of arithmetic operations in an expres- 
sion by using parentheses. Press + to rnove to A2 and then type 
The answer at A2 is 11. Parentheses rnay be nested (placed within other sets 
of parentheses) any nurnber of tirnes. 

Type in +-(er +((A2 -1)/Al))@ The answer displayed at A3 should be - 7. 

More generally, an expression consists of a seiies of operands separated by 
arithrnetic operators. Each operand can be one of the following: 

1. A number, optionally with a decirnal poirit and/or an E exponent. 
2. A value reference, obtained either with Cursor rnovernents or by typing 

the coordinate. 
3. A function reference, with zero or rnore argurnents in parentheses. An 

argurnent is any nurnber that a function depends on for its value. 
4. An expression surrounded by parentheses. (Such a subexpression is 

evaluated first.) 
5. Any of the above, preceded by a - or + sign. 

Each operator can be one of the following: 

+ For addition. 
- For subtraction. 

:% For rnultiplication. 
/ For division. 
^ For exponentiation. 

The caret character ( ^ )  is the exponentiation operator. The caret is located on 
the asterisk key with the 4. To use it, you rnust hold down the CHFT key and 
type the asterisk key. The exponentiation operator ^ lets you calculate 
"powers." 

For example, type +2^3@ to calculate "2 to the 3rd power," or 8.000000. Try 
another exarnple. Type +2".5@ to calculate "2 to the power 112," or the Square 
root of 2. The result displayed at A5 should be 1.414214. To find the cube root 
of 5, type +5"(1/3)@ VisiCalc will calculate arid display the value 1.709976. 

n Built-in Functions 

We first encountered built-in functions in Lesson Three, where we used the 
@SUM function to find yearly totals for our incorne and expenses and to calcu- 
late our available LEISURE rnoney as + B2- @SUM(B4.BlI), or incorne minus 
the surn of expenses. As rnentioned above, a function reference can appear in 
an expression wherever a nurnber or coordinate could appear. 

Moreover, as we shall See shortly, an expression rnay also occur as an argu- 
ment in a function reference. We also saw that one type of function argument 
is a range of entries, such as 8 4 .  . . B11 in the LEISURE exarnple. You need type 
only one period; VisiCalc will fill in the other two. And you will See shortly that 
VisiCalc will "spell out" the narnes of built-in furictions if you type just the first 
few letters and a left parenthesis. 



In general, a built-in function name is followed by a parenthesized list of argu- 
ments separated by commas. Each argumenl can be: 

1. An expression, i.e., a series of numbers, value references, and/or func- 
tion references separated by arithmetic Operators and/or parentheses; 
or 

2. A range of entries, i.e., a series of entries that are next to each other in 
a row or column, such as B2, B3 and 84, or B2, C2, D2 and E2. A range 
is specified by typing (or obtaining with cursor movements) the first 
and last entry separated by an ellipsis (3 dots in a row). For example, 
the ranges just mentioned would be specified as B 2 .  . . B4 and 5 2 .  . . 
E2, respectively. 

The exact number and type of argument(s) uequired varies from function to 
function. For example, the @NA and @ERROR functions which we saw in 
Lesson Three required no arguments. Some functions require exactly one or 
two arguments, while others, such as @SIJM, take a variable number of 
arguments. 

Let's try an example of the @SUM function using the general form for a list of 
arguments. Notice that as soon as you type the left parenthesis, VisiCalc 
finishes spelling out the function name on the edit line. Use the -W key to move 
to position A7, and type 

The result should be 5+11-7+8+2+5 or 24.00000. Let's experiment further 
with some other built-in functions. 

The @MIN and @MAX functions accept a list of argumentsjust like the @SUM 
function. The result is the minimum and maxinium value in the list, respectively. 

Remember that the minimum value will be the negative number (if any) with the 
greatest absolute magnitude. That is to say, --4 is a smaller nuniber than -3.  
If you removed their minus signs, 4 would be the number of greatest absolute 
magnitude. 

Let's try out these functions. Watch what happens when you type in @ M  
followed by a ( VisiCalc adds IN. Similar "spell outs" occur with @MA and 
@S. Now go ahead and enter the following 

The results should be -7 for @MIN at A8, and 27.12419 for @MAX at Ag. 

The @COUNT and @AVERAGE functions also accept a list of arguments, 
which may be expressions or entry ranges. @COUNT determines the number 
of nonblank entries occurring in the range or ranges of the argument(s). Note 
that arguments that are expressions rather than ranges always count as 1 .  This 
can be puzzling if the "expression" is a single coordinate such as BI .  It will 
add 1 to the count even i f  B1 is blank. To avoid this, write B1 . . . BI.  

@AVERAGE finds the arithmetic mean of the entries making up the argu- 
ment(s); it is equivalent to @SUM(arguments)/@COUNT(arguments). To try 
out these functions, clear the sheet with /CY and type the following 

The cursor should now be at A10. 
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Type @C(AI.A8)@ The count of nonblank entrie!;displayed at A l0  should be 5. 

Now type +@A(Al.A8)@ The average of 1, 3, 4, 6, and 8 should be 4.4 at A l l .  

To check the equivalence rnentioned above, type +@S(Al.A8)/AIO@ The re- 
sult should again be 4.4. 

Finally, let's change one of the currently blank entries in the argurnent range 
to a nurnber. Type >A5@58 The @COUNT at A l0  should change to 6, and 
the @AVERAGE at A l l  and A l2  should increase to 4.5. 

The @NPV (Net Present Value) Function accepts two arguments. The first 
is a single expression specifying a discount rate, such as 15% per period 
(entered as .15). The second argument is a range b f  entries. The first entry is 
the cash flow at the end of the first period. The second entry of which is the 
Cash flow at the end of the second period and so on for all the periods under 
consideration. 

The result of the function is the net present value of the cash flows in the range, 
discounted at the rate specified by the first argument. If we represent the func- 
tion reference (using dr to symbolize discount rate and n as the last nurnber in 
a series of entries) by @NPV(dr,entryl . . . entryn) and let DR =I + dr, the result 
of the function is 

(entryl/DR) + (entry2/(DRm2)) + (entry3/(DRa3)) + . . . + (entryN/(DRaN)). 

To See thisfunction in action, begin by clearing the sheet and rnaking narrower 
colurnns with /CY/GCG@ Suppose that we ha.ve a project that requires an 
initial investrnent or cash expenditure of $5000, which is expected to generate 
cash over a period of five years. Type the following to lay out the cash flows 

* l ) l +@ 
/R:Dl.Fl:R 
>A2@ 
-5000)1000)1500)2500~2000)1000@ 
>A3@ 
.l5+ 

At position A4, type +A2+@NPV(A3,B2.F2)@ This causes the $1000 cash 
flow in the first year to be discounted by 15%, the $1500 cash flow in the second 
year to be discounted twice, etc. The result at A4 should be 288.3. 

Now press + and change the discount rate to 10% by typing .I@ The net 
present value at the lower discount rate (which rnakes the future cash flows 
worth more today) is 1014. 

You can find the internal rate of return of this project by trial and error. Try 
higher and lower discount rates at A3 until the net present value of the cash 
flows is near Zero. When A3 is .17, A4 will be 34.81. If you are persistent, you 
can verify that the net present value is .0000005 when the discount rate is 
,1728674256. 

The @LOOKUP Function accepts two argurnents. The first or "search" argu- 
ment, an expression, is looked up in the table specified by the second argu- 
rnent, which is an entry range. The search argurnent is then rnatched against 
one of the entries in this range. Note: a table of function result values rnust be 
present in the colurnn or row irnrnediately to the right of or below the colurnn 
or row range specified in the @LOOKUP function. 
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The function result is taken from the entry corresponding to the matched entry 
in the table of result values. The values in the function argument range are 
ordinarily in ascending order. The search argument is compared against suc- 
ceeding entries in the second argument range until an entry greater than the 
search argument is found. The search argument is then "matched" against the 
entry just before this one, Le., one which is still less than or equal to the 
search argument. Finally, the function result is selected from the correspond- 
ing entry in the table of result values. 

If the first entry in the argument range is greater than the search argument, 
i.e., if the search argument cannot be matched against any entry in the range, 
the result of the function is NA or Not Available. 

To illustrate the use of this function, we'll list the first ten entries in the periodic 
table of the chemical elements, with their atomic weights and atomic numbers. 
Clear the sheet /CY/GFL and type the following 

ELEMENT)WEiGHT,NUMBER@ 
>A2@ 
H+HE+LI+BE-B+C+N+O-F+NE@ 
>B2@1+4+7+9+11+12+14+16+19*20@ 
> C2@ 
1-1 ++@/R:C4.C11:R 
>Al38 
10.9)@L(C,B2.B11)@ 

The result of the @LOOKUP function at B13 should be 4. Given an experi- 
mental atornic weight of 10.9, the @LOOKUP function compared this value 
against successive values in column B, stopping at the value 11 at B6 which 
was greater than 10.9. Thus, the atornic weight of 9 at B5 is the rnatching value, 
and the corresponding entry, the atomic number in colurnn C, is 4. 

If you change the value to be looked up with 412.1@ the function result will 
become 6. If you then type an "atomic weight" of @ the result of the 
@LOOKUP function will be NA. 

The @ABS and @INT Functions both accept a single argument, an expres- 
sion. @ABS finds the "absolute value" of its argument: For exarnple, 
@ABS(l)=l, @ABS(-1)=1, and @ABS(O)=O. @INT finds the "integer 
portion" of its argument, without any rounding. You can think of the @INT 
function as setting every digit to the right of the decirnal point to Zero. 

For exarnple, type /CY to clear the screen, then enter /F111.7)@1(4)@ At A l ,  
the value 1.7 is rounded up to 2 by the local forrnat integer; but at B I ,  @INT 
finds the integer portion of 1.7, i.e., 1.0 or 1. 

Transcendental Functions and Graphing 

So far, we've covered all of the built-in functioris except for the transcendentals 
such as @EXP, @LN and @SIN, and all of the forrnatting options except for 
the "graph" forrnat /F;$. We'll illustrate these two features together with a more 
complete exarnple. Our goal is to produce graphs of the transcendental func- 
tions. We'll have to do this within the limits of the /F::: forrnatting option, which 
is really designed to draw simple bar graphs in a colurnn alongside other 
colurnns of numbers. 



Transcendental Functisns and Graphing 

Clear the sheet for an exarnple with /CY and type 1-3- -28s followed by 

>Al@ 

The "star" forrnat /F" sirnply displays the nunnber of asterisks equal to the 
integer portion of the value of the entry where the forrnat is Set. Type /F::; at A l .  
In place of the (right-justified) nurnber 1, a single (left-justified) asterisk 
appears, after the usual leading blank. 

Now press +/F:: The value 3 is replaced by three asterisks. Continue with 
+/F::+/F" Position C1 shows six asterisks, while position D1 shows eight 
(the rnaxirnum for a nine-character colurnn). 

Type /GC%2@ and notice that position D1 now displays 11 asterisks. Now clear 
the sheet again with /CY 

To graph a function, we rnust first supply a seri~es of argurnent values for the 
function and calculate the function result for each argurnent value. For sirn- 
plicity's sake, we'll begin with a linear functiom, e.g., f(x)=2.5"x. Type the 
following 

>A28@ 
.%).l@ 
>Al@ 
+A28+ + + + B208 
/R:+.A17:RN 

On row 20, we have defined a "start" value and "step" value for our list of 
function argurnents. Then, using forrnulas and the replicate cornrnand, we cal- 
culated the argurnent values, frorn .1 to 1.7 in positions A l  to A17. Next, we'll 
calculate the corresponding function results for our linear function. Type the 
following 

>B18 
2.5::A18 
/R:+.B17:R 

The function results are .25, .5, .75, etc., up to 4.25. To See how this looks in 
the Star forrnat, we'll Set the forrnat specificatioii and replicate again. 

Type /F::;/R:+.B17:R How does the "graph" look? It's probably not the kind 
of graph you had in rnind. The problern is that Ihe function results do not fall 
conveniently in the range 1, 2, 3, etc., which would yield one, two, or three 
asteris ks. 

Let's go back to a nurneric display with /FD/ How can we create 
a better Star forrnat display? 

First, we'll set up a wider colurnn in which the asterisks rnay appear so that we 
can represent a wider range of function results with the best possible resolu- 
tion. This will allow us to display a "bar" of up to 17 asterisks. Then we'll 
"scale" the function results, frorn .25 to 4.25, irito the range 0 to 17. Type the 
following 

> B1 8 8  
/ - -+ @ MAX(B1 .B1 7)@ 
/GC8@ 
>Cl@ 
/WV;/GC188 
17/B19::@ABS(Bl)@ 



VisiCalc Transcendental Functlsn 

At B19, we've used the @MAX function to find the upper lirnit on the range 
of function results. For simplicity's sake, we'll work with the absolute rnagni- 
tudes of the function results, so the lower lirriit will be Zero. You rnay wish to 
work out an approach to scaling which uses both @MAX and @MIN. We've 
also Set up a wide colurnn in the right hand ccreen window for the asterisks. 

The forrnula at C1 is used to rnultiply each fuiiction result, such as B I ,  by the 
factor 17 (the rnaxirnurn nurnber of asterisks) divided by B19 (the rnaxirnurn 
function result). The value of this forrnula will lie in the range frorn 0 to 
17/819:~819, or 17. 

Now type /F::: to set the display forrnat at C l ,  and type / :a.ClS:NR and watch 
the screen. 

Your screen should look like the photo below, a reasonably approxirnated 
straight line. Moreover, if we've done our job properly, we should be able to 
graph any set of function results in colurnn B, not just the linear function 
f(x)=2.5 :X X .  We will want to adjust the argurnent range so that we can graph an 
interesting portion of the function result range. 

Now type the following 

;>A20@ 
1).25@ 
>Bi@ 
@LN(Ai)@ 
/R:B2.B17:R 



Transcendental Functions and Graphing Lesson Four 

Notice that the value of @MAX(Bl . . . 817) at B19 changes to 1.60944. This 
value affects the formulas in colurnn C so that tlhe results still come out in the 
range 0 to 17. If the graph of the natural log function doesn't look completely 
farniliar, tilt your head sideways and irnagine the X axis on the colurnn and the 
Y axis on the row. 

Now, let's try the exponential function. Type 

@EXP(Al)@ 
/R:B2.B17:R 

The rnaximum function result value is now 148.'413, and each result is scaled 
into the range 0 to 17 in colurnn C. Is the graphi close to what you expected? 
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Finally, we'll graph the sine function. Since the trigonornetric calculations are 
done in radians, we'll use @SIN(@PI*AI) and a different argument range so 
that we can obtain a full sine curve in column C. Type the following 

If all has gone well, you'll have a reasonabls graph of the sine function in 
column C, looking like the photo below. 

At this point, you may wish to experiment with different argurnent values and 
functions. When you're finished, you can go on with the next section. 

Manual and Autornatic Recalculation 

If you've just worked through the above example at your keyboard, graphing 
the transcendental functions, you've probably noticed sorne significant delays 
as VisiCalc repeatedly recalculated the results of functions such as @EXP, 
@LN and @SIN. 

Because the function results are calculated to eleven or twelve digit precision, 
each one takes a fraction of a second to evaluate, and a sheet full of function 
references can take several seconds to recalculate. This problem gets worse 
as the amount of information on the electronic: sheet increases. 

In rnany cases, you don't actually need to have all of the values recalculated 
every time you change an entry. It would be convenient if you could change 
several entries and then trigger a recalculation when you're ready to look at 
the results. VisiCalc lets you do this with the /(SR comrnand. 

If you still have the graph of the sine functiori frorn the previous section on 
your screen, we'll try changing the argurnent range start and step sizes. If you 
no longer have this graph on the screen, you can just read along. 



Summary Lesson Foua 

Type >A20@ to move the Cursor to the startin~g value, which is currently .03. 
When you load the VisiCalc program or when you clear the sheet, you are in 
automatic recalculation mode. As soon as you change the value at A20, Visi- 
Calc will automatically recalculate the values of all the formulas on the sheet. 

Before doing this, however, type / G  The prompt line reads GLOBAL: 
C 0 R F. Press R Now the prompt line reads RECALC : A M .  The pos- 
sible keystrokes are M, to switch to manual recalculation mode, and A, to 
return to automatic mode. 

Press M You have "turned off" automatic recalculation. Now you can change 
the values at A20 and B20 without waiting for i3 lengthy intervening recalcula- 
tion. Type .06).12@ Now we're ready for a recalculation-just press the excla- 
mation key ! 

As you've probably noticed before, an exclamation point appears in the upper 
right Corner of the screen while the recalculation takes place. Whether you're 
in manual or automatic mode, pressing ! triggers a recalculation of all formulas 
on the screen (unless ! is pressed while you'lre entering a LABEL or VALUE 
on the edit line). Notice how the graph changes to display the positive-going 
portion and the reflection of the negative-going portion of the sine curve. 

Now, type .06+54@ then return to automatic mode by typing /GRA The first 
thing that happens as you return to automatic: mode is a recalculation to up- 
date all the figures on the screen. 

Summary 
This lesson has introduced you to the full power of VisiCalc's calculation 
capability. Besides simple addition, subtraction, multiplication and division, 
VisiCalc provides exponentiation, transcendental functions, and scientific 
notation for numbers. 



VisiCalc Summary 

You can use functions such as @SUM, @MIN, and @MAX Zo manipulate en- 
tire rows, columns, or other ranges of nuinbers at once. Functions like 
@COUNT, @AVERAGE, @NPV, and @LOOKUP allow you to quickly handle 
comrnon problems such as test Score averaging, evaluating the terms of a 
loan, or looking up figures in the income tax tables. 

You can control the format of calculated results in a variety of ways-even 
creating simple graphs with the /F::: format. With practice, you'll be able to use 
the features described in this lesson in combination with VisiCalc's screen and 
window control and formula replication capabilities to solve complex problems 
quickly and easily. 

Lesson Four concludes Part II, the Tutorial for VisiCalc. The next section, Part 
III, is the VisiCalc Command Reference. The Reference section contains in- 
depth discussions of all the cornmands you've used in the Tutorial, including 
the fine points of VisiCalc and illustrative exarriples. Both are helpful in putting 
VisiCalc to work in your own applications. 

After you've had a chance to read this manual and use VisiCalc for sorne of 
your own applications, we'd appreciate it if you would fill out and send in 
the Reader Critique at the back. We're interested in corrections and sugges- 
tions for the rnanual, as well as suggestions for irnprovernents in VisiCalc 
itself. In the rneantirne, we hope you find VisiCalc to be an enjoyable and 
useful tool. 





PART III. VlSlCALC COMMAND R MCE 

The VisiCalc Screen 
Command Structure Chart 
GO T 0  Command 
LABEL ENTRY Command 
VALUE ENTRY Command 
BLANK Command 
CLEAR Command 
DELETE Command 
FORMAT Command 
GLOBAL Command 
INSERT Command 
MOVE Command 
PRlNT Command 
REPLICATE Command 
STORAGE Command 
TlTLE Cornmand 
VERSION Command 
WINDOW Command 
REPEATING LABEL Command 





The VisiCalc Screen 

Currer 11 Entry's Coordinates Recalculation Order lndicator 

CONTROI 
PANEL I Entry Contents Line 

Prompt Line 

Edit Line 

Cursor 
(or Highlighter) 

Row Labels ' 

Shows ! during 
* recalculation 

Memory lndicator 

Column Labels 

The Control Panel 
The top three lines of the VisiCalc screen make up the contrsl panel. Each 
line has a specific function: 

The entry csntents line is the top line of the panel. At the left, it always shows 
the coordinate on which the cursor is currently placed. Next to the cursor it 
displays the exact content (as it was entered) of that entry position, if there is 
anything written in it. Any explicit formats (see lPart III, the FORMAT Command) 
that might have been Set at the coordinate are also displayed here. At the right 
side of the entry contents line, the letter C or FI appears, indicating that calcu- 
lation and recalculation is being done down columns or across rows (see Part 
111, the GLOBAL Command). 

The prompt line is the middle line in the control panel. At the left side, it dis- 
plays the prompts for the command that is cuorently being used. The number 
on the right indicates the amount of available memory left in the computer. On 
the command structure chart at the beginning of each command discussion in 
the VisiCalc Command Reference, each prompt line is enclosed in a box. Be- 
low the box are all the possible actions VisiCalc can take from that point in 
the command structure. 

The control panel is said to be "cleared" wheri there is no prompt on this line. 
A command can be started only when this line is clear. (The memory indicator 
on the right will always be visible.) When a command is being used and there is 
a prompt on this line, pressing BREAK will caricel the command and clear the 
prompt line. 

The edit line is the bottom line of the control panel. It displays each character 
you type or point to with the cursor while using a command. A small rectangle 
always appears after the last valid character that was typed. Characters that 
are displayed on the edit line can be erased by backing up the small rectangle 
with the BACK S key and then retyping, if desired. VisiCalc will also, on occa- 
sion, use this line to display information that it wants you to confirm or clarify 
before it carries out a command. 
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The Window and Sheet 
Below the control panel is the VisiCalc window, which looks upon a portion of 
the VisiCalc electronic sheet. Across the top oll the window there is a border 
of letters, each of which is a colurnn label. The sheet is divided into 63 colurnns, 
labeled A, B, C, . . . BI, BJ, BK. Down the left side of the window there is a border 
of numbers, which serve as headings for each row. There are 254 possible 
rows on the VisiCalc sheet. 

Entry Positions 
The intersection of each colurnn and row defines an entr osition. A colurnn 
letter followed by a row nurnber identifies each entry position, i.e., D17. This 
identifier is called the entry position coordinate. 

The Cursor 
When VisiCalc is loaded, there is a light bar highlighting entry position A l .  This 
bar is called the cursor and sornetirnes the "highlight." Any cornrnand that per- 
forrns an action on a single entry position will do so in the entry position that is 
highlighted by the cursor when the cornrnand is started. This coordinate re- 
rnains displayed at the left side of the entry conlents line until the cornrnand is 
cornpleted and the cursor rnoved. During the Course of some comrnands, how- 
ever, the cursor can be rnoved by using the arrow keys (an action called 
pointing). 

Moving the Cursor 
The cursor can be moved to any position on the electronic sheet. The exact 
keys that cause the cursor to rnove are discu:ssed in detail in Part I of this 
rnanual, in the section entitled "Sorne Notes on Your Keyboard." In the Visi- 
Calc Cornrnand Reference, we continue to use the syrnbols W, &,  4, and ) to 
indicate the use of these keys to move the cursor. The cursor will rnove one 
entry position in the direction of the arrow each time you press the cursor- 
rnoving key. 

When the cursor has been rnoved to the right or bottorn edge of the sheet 
visible through the window, VisiCalc will scroll the entire window across or 
down the sheet, following the cursor so that it is in view at all times. To jurnp 
around the sheet quickly, See Part III, the GO Tl0 Cornrnand. 

If the cursor is "burnping" into any of the four edges of the electronic sheet, 
the ATARl will rnake the thud noise. 

Autornatic Repeat 
Pressing any key, including the arrow keys s, -*, 9, or , and holding it down 
will cause that key to repeat its character autornatically. In the case of the arrow 
key, this will cause the cursor to rnove in the direction of the arrow rnorequickly. 
The window will scroll to keep up with the cursor. 

Pointing with the Cursor 
Whenever you are using a cornrnand and can type in a formula (see the 
VALUE ENTRY Cornmand) or an entry position coordinate, VisiCalc allows you 
to rnove the cursor to oint to the coordinate you want. Check the prompt and 
edit lines to be Sure you have begun the cornrnand and that VisiCalc is waiting 
for you to enter a coordinate before you press one of the cursor-rnoving keys. 
Then rnove the cursor to the desired entry positilon. You will See the coordinate 
on the edit line change as you rnove the cursor. If you try to point with the cursor 
when it is not allowed, VisiCalc rnay end the cornrnand and rnove the cursor 
to the next entry position. 





VisiCalc Khe ViciCalc Screew 

Typeahead 
At times, you may type faster than VisiCalc reacts to your keystrokes. This is 
because VisiCalc rnay be doing any number of things in reaction to the last 
key you pressed, such as expanding the electronic sheet and recalculating 
formulas. VisiCalc has a feature called typeahead. Typeahead remembers 
which keys you pressed, no matter how fast you go. It will catch up with you as 
soon as it can. 

Correcting Mistakes 
When you have characters on the edit line, you may back up to erase them by 
using the BACK S key and then typing in ths correct characters. Each time 
BACKS is pressed, the small rectangle on the edit line will erase one character. 
If you press it one more time than you have characters on the edit line, VisiCalc 
will automatically cancel the command and leave you with a clear control 
panel. 

If you start a command and decide you don't want to complete it, press BREAK 
to cancel it and return to a clear control panel. 

To change the contents of an entry position, move the Cursor to the coordinate, 
and initiate the desired command. When you .finish the command with its ap- 
propriate terrninator (such as B), the old contents will be replaced by the new. 

The Memory lndicator 
The nurnber at the right side of the prompt line is called the memory indicator 
and tells you how much memory is available as you write on the electronic 
sheet. There is a discussion of the computer':; memory and the way VisiCalc 
uses it in Part 11, Lesson Two, in the sections entitled "Postscript: Memory and 
the Electronic Sheet," "How the Sheet is Reconfigured," "The Memory Indi- 
ator," and "Dynamic Memory Allocation." 



The GO T 0  Command 

1 Go to: Coordinate 1 
Enter entrv coordinate 

8: 
Moves cursor to specified entry position. 

With this command, you have a fast way to rnove the highlight to any position 
on the sheet. To rnove the highlight cursor to a new entry position, type > plus 
the coordinates of the entry position to which you want to jump, and @ 

Example 

1. Type > prompt line: GO TO: 
COORDIMATE 

2. Type AM205@ The highlight will be moved to column AM, 
row 205. 



The LABEL ENTRY 

Any letter or " 

Type any characters. 

Erases last character 
Does 8 then rnoves cursor 

8 
Enters characters on edit line inlo entry position; 
displays characters and forrnat On entry 
contents line 

Any combination of characters other than control characters can be put into an 
entry position. The character strings entered as labels are evaluated by Visi- 
Calc as 0 (zero). 

You begin the label entry command from a cleared control panel. The label will 
be entered in the entry position on which the cursor is sitting when you begin 
the label entry command. When the first character of the label is alphabetic, 
just begin typing the label. VisiCalc immediately recognized that you are en- 
tering a label. 

You may Want to enter a label such as 2ND MONTH. In such a case where the 
first character is a digit or one of the arithmetic Operators which automatically 
begin a value entry (see VALUE Command), you must type a quotation mark 
(") as the first character in the label. The rr will not appear as Part of the label. 

As soon as you have pressed either the" or a letter, the prompt line will display 
LABEL and the characters of the label will appear in the edit line and in the 
entry position. Press BACK S to back over any mistyped characters. With the 
error(s) thus removed, simply type in the correct characters. 

When the label is complete, terminate the command with either @, +, a, ) or 
4. The label will appear in the entry position with the first character at the left 
side of the column and will have replaced anything that you may have previ- 
ously placed in that position. You may tell VisiCalc to display the label right- 
justified within the column with a special format (see the discussion of /FR in 
Part III, the FORMAT Command). All entries niade with the label command are 
given the entry type L, which appears on the entry contents line as (L). 

Example 

1. Type > A l  
2. Type P 

3. Type ERlOD 

The cursor is in entry position Al. 
prompt line: LA B E L 
edit line: P 
entry contents line: A l ,  
prompt line: LABEL 
edit line: PER l O D  



The LABEL ENTRY Command 

4. Press @ 

or press ) + 
C or r 

entry contents line: AL ( L ) 
PER I OD 

prompt line: clear 
edit line: clear 

The label is entered and highlight is on the 
next entry position. 

Suppose you want to use a label that looks like a formula. 

Example 

1. Type >BI@ 
2. Type " prompt line: LABEL 
3. Type .575:::B2 prompt line: LABEL 

edit line: , § ? 5 * B 2  
4. Press @, +, r, 

@ or C entry contents liiie: B %  ( L ) . § ? § * B 2  
prompt line: clear 
edit line: clear 

The (L) on the entry contents line in step 4 of the above example indicates a 
label type of entry and allows you to distinguish it from a value entry. 



The VALUE ENTRY Command 

Digit 10-91 + - . @ 

I 
Places value in highlighted entry , position On the edit line. 

entry coordinate with current 

Stores formula in rnemory. displays 
value in current entry position 

Value entry is the procedure by which you write numbers and formulas on the 
VisiCalc sheet. A formula may be a number or an arithmetic expression and 
may contain entry position coordinates (called value referenees) as well as 
functions and their argurnents. For exarnple, 1000, tB13 ,  1.5"12/6, t C 2 - B 2  
and 1.5+(D2/83) are all valid formulas. You can enter values in either of two 
ways: 

1. By typing the appropriate characters directly at their coordinates and 
pressing B; 

2. By using the arrow keys (+ + ) 4) to rnove the cursor to a coordinate 
where you have previously placed a value or forrnula and pressing B. 

When a formula contains a value reference, VisiCalc uses the current value in 
the entry position in its calculation. VisiCalc then displays the calculated value 
of the formula in the entry position on which the cursor is located when you 
Start the command. When a value has been entered, it replaces the previous 
contents of the entry position. 

All values are stored with either 11 or 12 sigriificant digits. When a number is 
displayed in the general format (See the FORMAT Comrnand), VisiCalc will shift 
between conventional and scientific notation as required to display the calcu- 
lated value with the greatest precision. 
In scientific notation, the number 123456789123 becomes1.235E11. The " E l l "  
means "tirnes 10 to the 11th power." The largest nutqber possible is 
,999999999999E62. The smalles is 9.999999999E-66. Except in $ format (see 
the FORMAT Command), non-significant Zeros are dropped from the display. 

If the colurnn is too narrow to display the number even in scientific notation, 
VisiCalc will place as many right angle brackets (>) as it can in the entry 
position. 

An illegal calculation, such as dividing by Zero, will result in a value that is 
displayed as ER R O R  in the position where the illegal calculation occurs and in 
all other positions that reference the calculation. 



The VALUE ENTRY Cornrnand 

Any of the following keystrokes will initiate the value entry cornrnand: a digit 
+ - ( .  # @ 
The arithrnetic operators are: 

+ addition 
- subtraction 
/ division 
: multiplication 
" exponentiation 

VisiCalc perforrns the calculations in the order it encounters thern, frorn left to 
right. To change the order of precedence, use parentheses to indicate "do 
this first." If there are parentheses within parentheses, VisiCalc will calculate 
the innerrnost first. For exarnple, 5+6/2"4 will be evaluated as 22, but 
5+((6/2):'-4) will evaluate as 17. 

The cornplexity of a formula, i.e., the nurnber of value references, arithrnetic 
operators, parentheses, functions and their arguments, and the amount of 
rnernory in your cornputer determine the rnaxirriurn length of the formula you 
rnay enter. If the formula becornes too complex as you type it, VisiCalc will stop 
displaying your keystrokes. You will be able to enter everything in the forrnula 
up to that point. VisiCalc will not allow you to enter an illegal formula such 
as one which ends with an arithmetic Operator. You must back up with the 
BACK S key to  erase the offending character(s)l. 

A forrnula that does not contain value references rnay be one such as 1435, 
or -14.35 or 5::12+ 1-60. As soon as you type one of the characters that 
initiate a value entry (as listed in the first paragraph), VisiCalc irnrneciiately 
places VALUE on the prompt line and displays the character you typed on  the 
edit line. As you continue to type in the elements of the formula, they appear 
on the edit line. Until you have terrninated the cornmand and entered the 
formula by pressing @ or one of the cursor-moving keys, you can use BACK S 
to rnodify what you've typed, or  press BREAK to leavethevalue entry cornmand 
altogether. 

When a value entry forrnula has been made, VisiCalc displays the calculated 
value at the entry coordinates on the sheet and the forrnula itself on the entry 
contents line of the control panel. It also stores the actual formula in its 
rnernory. The forrnula that was used to obtain a value will always be displayed 
on the entry contents line when you place the Cursor on the value. For exarnple, 
if 5:~12+1 -60 were the value entry, the entry position would display 1, its 
calculated value. At the sarne time the entire formula would appear on the entry 
contents line. 

VisiCalc rnay also be used like a calculator as you are typing in a forrnula on 
the edit line. Suppose you wanted to Store the result of 5:::12+1 -60 as the 
value entry, and not the forrnula frorn which it was derived. Sirnply type the 
formula at whatever coordinate you choose. You will See theforrnula on the edit 
line as you type it in. When you've finished typing in the forrnula, press the 
exclarnation point ! VisiCalc will imrnediately calculate the value and display 
the result on the edit line. 

If @ or one of the cursor-rnoving keys is pressed at this point, the answer (in 
the case of the above forrnula, nurnber 1) will appear at the entry position 
Coordinates and in the entry contents line. Frorn .this point, you could also con- 
tinue developing the forrnula for the value entry. 





The VALUE ENTRV Command 

You must initiate the value entry command with a +, or O +  and enter the value 
reference. I i  the next keystroke is an arithmetic operator, you may follow it with 
a number or a value reference. 

Until you've terminated the value entry command with 0, 
can use BACK S to back up and change the formula on the edit line, or press 
BREAK to interrupt the command and return to the cleared control panel with- 
out making an entry. 

If you are looking at different parts of the sheet through a split screen (see the 
WINDOW Command), you can use the ; to jump from one window to the other 
and point to entry position coordinates you wish to use in the formula. 

A cursor-moving key (+, +, 4, or )) will not terminate the value entry com- 
mand, if you type it simply to point to a value reference that follows an arith- 
metic operator on the edit line. Rather, pressing an arrow key will simply 
change the coordinate on the edit line to shovv the new cursor position. You 
must use a @ to establish the pointed to value reference as Part of the formula 
you are attempting to create. 

For example, if 1 + is on the edit line, and you point with the cursor to A5, the 
formula on the edit line will be 1 +A5. Pressing a cursor-moving key at this 
point will not terminate the command, but will change the coordinate A5 to 
correspond to the new cursor position. In this example, @ must be used to 
enter the formula. 

If you press # immediately after a value reference on the edit line, the value of 
the coordinate will replace the value reference on the edit line. Pressing ! will 
evaluate the entire formula before it is entered into an entry position, auto- 
matically replacing every value reference that is on the edit line with its current 
value. 

Press @ or any of the cursor-moving keys after # or ! will enter the value of 
the formula rather than the formula itself in the entry position. Note that the 
resulting value will appear in both the highlighted entry position and the entry 
contents line. The original formula will not be saved. 

Example 

1. Type /CY 
2. Type 1+ 

3. Type + 

Clear sheet; cursor to A l  
position A l :  2 
Cursor is on A2. 
prompt line: V A L U E  
edit line: 9 

4. Press + edit line: 9 / 4 1  
5. Type +1 edit line: + A l 9 2  
6. Press @ entry contents line: A 2  ( V  ) + A l + l  

position A2: 2 
7. Type +I + + # edit line: 2 9 2  

The value of Af! has replaced the value 
reference. 

8. Type ! edit line: 3 
The formula on the edit line has been 
evaluated. 
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9. Press 8 entry contents line: A 3  ( V ) 3 
position A3: 3 
Notice that the formula used to derive the 
value of 3 has not been stored because of 
the use of !. 

In the example above, every time you change! the value of A l ,  you will See the 
effect of that change in position A2, which contains Al  as a value reference in 
the formula +A l  + I .  Try it by placing the Cursor on A l  and typing 6008 The 
value in A2 will be recalculated and replaced with the new value, 101. 

Recalculation Order 
VisiCalc formulas may contain as many value references as the complexity of 
the formula will allow. When any value entry is made, including changing an 
existing entry, VisiCalc automatically recalculates every value on the sheet. 
Recalculation always Starts in the upper left hand entry position, A l .  

VisiCalc's natural tendency is to calculate ccllumn by column. Given a set of 
values to work on, it calculates a value for A l ,  then A2, then A3, then A4 to the 
end of column A. Then it recalculates B I ,  B2, B3, B4 to the end of column B; 
then C l ,  C2, C3, C4 and so On. Note the letter C in the upper right corner of 
the control panel. This indicates that the order of recalculation for the whole 
sheet is by column. 

The global command (See the GLOBAL command) contains an option which 
lets you change the order of calculation from down columns to across rows. 
When row calculation is in effect the upper right corner of the control panel 
will display an R. 

Forward and Circular References 
Pay particular attention to the placement of iany formulas that contain value 
references. When in the column recalculation inode, be Sure that all referenced 
entry positions are to  the left of the formulas that cite them (or above a formula 
in the Same column). 

If the sheet is not arranged in this way, the formula containing a value refer- 
ence will be recalculated before the new valuie has been placed in the refer- 
enced entry position. When recalculation has been completed, the sheet will 
display the value of the formula as calculated using the old value from the 
referenced entry position. However, the newvalue of the referenced entry posi- 
tion will be displayed in the entry position. 

This problem, called forward referencing, is often difficult to diagnose and 
might cause you to conclude that VisiCalc has made an arithmetic error. If you 
suspect your sheet contains a forward reference that is causing a formula to 
be incorrectly updated, press the ! once. This will force another recalculation 
of the whole sheet. 

Watch the suspect formula. If a new value appears, look for forward references. 
You may choose to redesign your sheet to  elirninate all forward references or 
to use multiple !'s for recalculation. In row calc~ulation, referenced values must 
be placed in the rows above the formuilas that cite them (or to the left in the 
Same row). 

Note that if you forward reference a position and recalculate it, the result 
should be correct. However, if you save and reload the sheet, the positions 
containing forward references will display ER R O R .  To See the correct values 
after reloading the sheet, you must force another recalculation. 
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A circular reference is one that cites itself, such as placing the forrnula, 1 +A l ,  
in entry position Al ,  for exarnple. Each time the sheet is recalculated the value 
of this forrnula will change, even if no other changes are rnade on the sheet. 
Circular references can be very useful when their results are correctly antici- 
pated. However, they can create real problerns when entered by rnistake. 

VisiCalc's Built-In Functions 
Built-in functions are used within value entries to save you the effort of setting 
up cornrnonly used forrnulas yourself. Each function begins with @, followed 
by the "function word," followed by an expression in parentheses (the argu- 
rnent). For exarnple, the @SUM function rnight be written 

This expression would result in the surn of the values found in entry positions 
BI,  S2, and .23 tirnes the value in entry positiori A4. A built-in function rnay be 
placed in any entry position by itself or used as Part of a larger expression. 

The @ rnay be used as the first character in a value entry (no preceding + is 
necessary). The function word rnay be shortened to include only enough letters 
to avoid confusion with other function words. l'he function words are listed in 
the table below with the form of their argurnents and their definitions. 

Function Arguments 
All but three of the built-in functions are followed by an argurnent written in 
parentheses. The argurnents shown as "V" in the chart below rnay be any legal 
VisiCalc values. The argurnents shown as "list" rnay consist of any combina- 
tion of values and entry ranges separated by cornrnas. A range is a portion of 
a row or a colurnn specified by its beginning entry position coordinate, three 
dots, and its final entry position coordinate. 

Exarnple: A 3  . . . A l 7  

A range rnay not be a diagonal across rows or colurnns. When entering a range, 
you rnay type in the coordinate or rnove the highlight to point at the desired 
entry position. Entry positions containing label!; or blank entries are evaluated 
as Zeros when they are used as value references in function argurnents or in 
forrnulas. 

You rnay insert values into a range by placing the Cursor on any coordinate 
within the range and typing / I  followed by R (for Row) or (for Colurnn). The 
@function range will expand to include your irisertion. 

The only two places where you rnay not insert a value into a range are at the 
beginning coordinate of the range and at the @function itself. Either such 
entry will not be included in the range. 

adds the values of all entry positions cited in 
the list. 

@MIN(list) chooses the smallest value in the list. 

@ MAX(list) chooses the largest value in the list. 

results in the nurnber of non-blank entries 
in the list. 

@AVERAGE(list) @SUM(list) divided by @COUNT(list) 

@ABS(v) results in the absolute value of V. 
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@ INT(v) results in the integer portion of V. 

@SQRT(v) results in the Square root of V. 

@EXp(v) returns e (2.71828 . . .) to the V power, 

@LOGlO(v) results in the logarithm (base 10) of V 

@ LN(v) returns the natural log (base e) of a nurnber. 

@TAN(v), @ASIN(v), trigonomelric function of the 

@ACOS(v), @ATAN(v) value. Calc;ulations are done in radians. 

@NPV(dr,range) Calculates the Net Present Value of the 
cash flows in the range, discounted at the 
rate specified by dr (the discount rate ex- 
pressed as a decirnal). The first entry in the 
range is the cash flow at the end of the first 
period, the! second entry is the cash flow at 
the end of the second period. 

Functions without Arguments 
@PI is the ratio of the circurnference of a circle to its diarneter. VisiCalc 
evaluates @PI as 3.1415926536. 

@NA (Not Available) is used when a sheet rnust be set up before the data to be 
evaluated is available. If entry positions that will later contain data are left 
blank, they will be evaluated as Zero if used as value references in formulas. 
This will produce the entry ERROR on the sheet wherever zeros appear as 
denominators and rnay produce incorrect or rnisleading values elsewhere. En- 
tering @NA into the blank data positions caus~es VisiCalc to evaluate all entries 
that refer to those positions as NA. Without entering the data, you can be as- 
sured that all your formulas are legal in VisiCalc. 

Any illegal calculations will show up as ERROR. Like @NA, @ERROR is also 
displayed in the entry position into which it is entered and all positionsthat refer 
to it. In addition, the @ERROR function is oftirn generated by VisiCalc in such 
cases as when adeleted row or colurnn contained entry positions that are value 
references in forrnulas. An ERROR message will also result frorn a too deep 
nesting of ( or of +.  An expression Syntax error, such as NPV with a range, can 
also generate an ERROR message. Note: it's okay to save sheets that include 
either ERROR or NA entries. 

@LOOKUP(v,range) 
Looks up a nurneric value in a table and finds the value that corresponds to it. 
For exarnple, when you do taxes, you look up the gross pay in a tax table and 
then use a corresponding tax rate. 

The table used by the @LOOKUP function may be a range within a column or 
a row. The value that is being looked up will be compared to successive values 
in that table until a value is found that is larger than the value being looked 
up (or until the end of the table is reached). The entry in the table that is before 
this entry is the one that VisiCalc will consider as the "match" for the value 
being looked up. 

If the table is in a colurnn, VisiCalc returns the value of the entry that is irn- 
rnediately to  the right of the "rnatching" entry as the value of the function. If 
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the table is in a row, VisiCalc returns the value immediately below the "match- 
ing" entry as the value of the function. If the first value in the table is greater 
than the value being looked up, then the value of the function will be NA. 

An example of the use of the @LOOKUP function would be the following in- 
voice form. The total amount of the goods purchased is looked up in a table 
and the found value is used as a discount percentage. Finally, the dollar 
amount of the discount is calculated, and the! total amount of the invoice is 
found. In this example, the order of calculation is by rows (see the GLOBAL 
Command, /GO). 

The formula at entry position B9 is @LOOKUP(D7,A18 . . . E18)::100 (by multi- 
plying by 100, we make it a percentage). Although the lookup range is tech- 
nically a forward reference (see the VALUE ENTRY Command), it makes no 
difference in this case because the values in that range are constants. The 
format of that entry position is /FG (see the FORMAT Command). The formula 
at D9 is +D7:xB9/100. The lookup table has been placed in positions Al8 
through E18. The entry at position E18 is $3000.00 referencing a discount of 
0.25 at E19. 

If the total of the invoiced items was $347.52, then the discount percent would 
be 10% (the value that corresponds to $250.00). A total of $3000.00 would have 
a discount of 25%, the Same as for $1000.00. 
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I Does @ then rnoves cursor. 
ra 

Erases contents 01 nigh ~yntea 
entry position leaves iornars 
any other key aborts command. 

Blank erases the label or value at the entry position where the cursor is located 
without affecting the existing format setting for that position. 

Example 

1. Move the highlight over 
the entry position to be 
erased. 

2. Type / 

3. Type B 
4. Press @ 

or press - + 4 or ) 

prompt line: COMUAND: 
BCDFGIMPRSTVW- 

prompt line: BLANK 
The control panel will clear and the high- 
lighted entry position will be blank. 
The control panel will clear, the original 
entry position will be blank, and the high- 
light will be on the next entry position. 
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Y- 
Erases entire sheet 
including lormats: any 
other ksy aborts 
command. 

The clear command completely erases the sheet. Clear sets all entry positions 
to blank, resets formats, titles, windows, and other information about the sheet 
to the initial specifications set by VisiCalc when you first load it into the com- 
puter. The Cursor is returned to entry position A l .  

Clear irretrievably erases all information on the screen. If you want to save the 
information on the sheet, be Sure to do it (see the STORAGE Command) before 
issuing the clear command. 

Example 

1. Type /C 

2. Press Y 

prompt line: CLEARi  Y T 0  
CONF l R M  

The screen will darken for a few seconds, 
then display the copyright and version 
notices. Your next keystroke will clear the 
prompt line. 
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R- - C  
Deletes all entries Deletes all entries and 
and formats in row formats in column 
containing Cursor. containing Cursor. 

VisiCalc allows you to remove the entries from an entire column or row. The 
delete command will delete the information in the row or the column where you 
have placed the cursor. After removing the row or column, it then fills in the 
empty space with the nearest row or column. 

VisiCalc also autornatically looks up all value references in formulas and 
changes them to correspond to the new coordinates resulting when the rows 
or columns are rnoved after the delete comrnand. It then recalculates the whole 
sheet. 

To use this command, first place the cursor in the row or column you Want to 
delete. Then type /D The prompt line reads DELETE: R C. Type R to 
delete the row in which the cursor is located. Or type C to delete the column. 
VisiCalc immediately deletes the information and rnoves all other rows or 
columns accordingly. 

Example 

1. Type /CY To clear the sheet 
Cursor is at A. 

2. Type 1)2)3)1 +Cl@ 
3. Type >Bl@ Your screen should look like this: 
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4. Type /D 
5. Type C 

prompt line: DELETE: R C 
Your screen looks like this: 

6. Press ) entry contents Iine: Cl ( 1i ) l+Bl 
Note that the formula has been changed 
from 1 +C1 to 1 +B1 so that it still refers to 
the value at 3 that you originally entered at 
C1 in step 2 of this example. When the en- 
tries in column B were deleted, VisiCalc 
moved all colurnns up and then changed 
the value reference so that the formula is 
correct relative to the new positions. 

Use the delete command with care: you cannot recover the information from a 
row or column once you have deleted that row or column. The insert com- 
mands (see the INSERT Command) can recreate the row or column space, but 
not the actual entries. 

If you have deleted an entry that was referenced in a formula (see the VALUE 
ENTRY Command), all entry positions containing formulas with value refer- 
ences to that position will contain the message ERROR. 

Exarnple 

1. Type /CY To clear the sheet 
Cursor is at A l  

2. Type 1)2)1 +B14 The cursor is ori BI .  
Your screen should look like the photo 
below: 
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3. Type /D 
4. Type C 

prompt line: DELETE: R C 
entry contents line: B Z  ( V ) 

%+@ERROR 
position BI:  ERROR 
All information in column B was deleted and 
the contents of column C move over. At step 
2, you enteret1 a formula with a value refer- 
ence, 1 +BI.  VisiCalc replaced B1 with 
ERROR and alerted you by placing 
@ERROR in the entry position containing 
the formula. 



The FORMAT Command 

Defau~ts to global 
format of curreni 
window. 

Integer display. i g h t  justifies entry. 
Stars for bar graphs. 

General format. Left justifies entry. ~o l l a r s  and 
Cents display 

The format command adds a Set of explicit display conditions to the high- 
lighted entry on the VisiCalc sheet. The original entry contents (LABEL or 
VALUE) remain unchanged in the computer's memory. The original contents 
will also be stored on diskette (see the STORAGE Command), if you choose to 
save the sheet. They are always used in calculaitions and are displayed com- 
pletely on the entry contents line. 

On the sheet, however, the entry will appear as specified by this command. If 
the entry is moved to another position on the sheet (See the REPLICATE Com- 
mand, the MOVE Command, and the INSERT Command), printed on paper or 
another device (see the PRlNT Command), or stored on diskette (see the 
STORAGE Command) the appearance caused by the format command will 
remain. 

Once an entry position has been formatted, a format indicator will appear on 
the entry contents line between the current entry coordinates and entry con- 
tents. Erasing the contents of the entry position (see the BLANK Command) 
does not remove explicit formats, but clearing the sheet (see the CLEAR Com- 
mand) does. 

To forrnat a row or a column before making entries, format the first entry and 
then use the replicate command (the REPLICATE Command) to copy the 
format into the rest of the row or column. 

You cannot change the number of character spaces in an individual entry 
position. To change the number of characters in every column throughout the 
window, use the global command for changing column width (see the GLOBAL 
Command). 

To See how the format options affect the display, ijet up your sheet as instructed 
in the example below. All the examples in this section use this sheet for the 
format examples. 

Example 

1. Type /CY This clears the sheet, positions the cursor 
at A l ,  and resets all display characteristics. 

2. Type LABEL ENTRY) 
1.23456789)99.999@ 

You now have one label and two values on your sheet. Any explicit format set- 
tings were removed when the sheet was cleared. You have one window (cee 
the WINDOW Command) and no titles (see the TlTLE Command). Your 
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columns contain nine character spaces, the! general column width, (see the 
GLOBAL Command), and all entry positions display the general format (see 
the GLOBAL Command and the discussion below). These Same display char- 
acteristics are set each time VisiCalc is loaded into your computer and when- 
ever the clear command is used. 

/FD is the Default display format 

An individual entry position format is changed to whatever format has been 
previously set with the global command (see the GLOBAL Command). If no 
global setting is in effect, the default will be the general format, described in 
/FG below. 

3. Type /FD 

4. Type /GFI 

5. Type /FG 

6. Type /FD 

Example 

1. Type >Cl@ 
2. Type /F$ The highlighled entry (Cl)  changes to dol- 

lars and Cents format; B1 is unchanged. 
The entry contents line displays the /F 
setting. 
entry contents line: CL /F$  ( V ) 

9 9  0 9 9 9  
position C l :  L0U.UO 
entry contents line: CL ( V ) 

9 9  0 9 9 9  
position C l :  9 9  . 9 9 9  
The default setting is general, as Set by /GY. 
All values in the window Zhat have not re- 
received an individual format are displayed 
as integers. 
position BI:  L 
position C l :  L U U 
entry contents line: CL /FG ( V ) 

9 9 , 9 9 9  
position BI:  remains in integer 

format 
position C l :  9 9  . 9 9 9  
The setting 011 C1 is now general, as shown 
on the entry contents line. 
entry contents line: CL ( V ) 

9 9 . 9 9 9  
position BI:  unchanged 
position C l :  2 8 8  
The setting OII C1 has been removed and is 
no longer inclicated on the entry contents 
line. However, since there is a global integer 
setting in effect, position C1 is displayed in 
integer format instead of general format. 

/FG sets the entry position to the General format. 

Labels begin in the leftmost space (left justified) and are cut off wherever the 
colurnn width ends. Values are rnoved as far 10 the right as possible (right 
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justified) with a leading blank character in the leftmost position in the column. 
Decimal or scientific notation is selected to dislplay the largest number of sig- 
nificant digits. 

Example 

1. Type >Al@ position A l  is now in general format for 
labels 
entry contents line: A I  ( L )  LABEL 

ENTRY 
position A l :  LABEL ENT 

2. Press ) position BI :  2 
A global integer setting is still in effect from 
the previous example. 

3. Type /FG position B I :  2 . 2 3 4 5 6 8  
General format for numbers with few signifi- 
Cant digits. 

4. Type 
1234567891234567898 entry contents line: 

2 2 3 4 5 6 7 8 9 2 2 3 0 0 0 0 0 0  
position B I :  2 . 2 3 5 E 2 7  
General format for numbers with many 
significant digits. VisiCalc selects scientific 
notation when this permits a larger number 
of significant digits to be displayed within 
the current column width. 

/F1 sets Integer format. 

All values are displayed rounded to the nearest whole number. 

Example 

1. Type l.2@ 

2. Type /F1 

entry contents line: B2 /FG ( V ) 
2 . 2  

position BI:  2 , 2  
entry contents line: '8% /F I ( V ) 

2 . 2  
position BI :  2 
Entry contents iare rounded to the nearest 
integer. 

/FL Left justifies the entry position contents. All labels begin in the leftmost 
character space. All values are moved to the left, preceded by one leading 
blank. This command affects only the display of entries on the sheet that have 
fewer characters than thecurrent column width. Left justifying avalue entry will 
turn off an explicit integer format (/FI) setting for that entry position. 

Example 

1. Type /FL entry contents line: B2 /F L ( V ) 
2 . 2  

position BI :  2 , 2  
The value in B1 has been moved to the left. 



/FR Right justifies the entry position contents. The last character of a label or 
a value falls in the last character space of the entry position. This cornrnand 
affects only the display of entries on the shee.t that have fewer characters than 
the current colurnn width. 

Example 

1. Type /FR entry contents line: B2 /FR ( V  ) 
2 . 2  

position 61: 2 . 2  
Thevalue in B1 has been rnoved to the right 

/F$ displays values in Dollars and Cents. All values are rounded to two decirnal 
places. No $ is displayed in the entry position. Trailing zeros are shown. There 
is no effect on labels. 

Example 

entry contents line: B2 /F$  ( V ) 
2  0 2 

position 61: 2 . 2 0  

/F- displays Bar Graph forrnat. All values are truncated to an integer. That 
integer is replaced in the entry position by an equal nurnber of stars. If the 
number of stars is larger than the width of the entry position, extras are ignored. 

Example 

1. Type /F:> entry content:~ line: B2 /F*  ( V  ) 
2 . 2  

position BI :  * 
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Recacuiation 
Changes all unforrnatted entries 

autornatically over in current window to specilied 

the nurnber specitied. whole sheet. 
formal 

Sets reczlcuialion by Recalculation ol entire 
columns ( A l  to sheel occurs onlv after 
A254. B1 to 8254. typing ' 
etc ) 

The four global command options affect the window display and the ode r  in 
which rows and columns are calculated. 

/GC (Global Column) allows you to change the width of all columns in a 
window to any number of characters between 3 and 39 (the maximum width of 
your screen). Column widths may not be Set individually. VisiCalc will display 
as many whole columns of a given width as possible on the screen. When 
changing to a single wide column in a window, any vertical title areas previously 
set will be automatically removed (see the TlTLE Command). 

When displaying nurnbers on the sheet, VisiCalc rnay change the format from 
the way you originally entered it on the edit line,. Numbers will be rounded off 
in the window display when necessary to fit into the column width. VisiCalc 
will use scientific notation if this will permit more significant digits to be shown 
at the current column width than regular decimal notation. If the column is too 
narrow to display the integer portion of a value in either decimal or scientific 
notation, VisiCalc will display as many > symbols as will fit in the colurnn width 
in the entry position with a leading blank. 

Regardless of how the values appear on the screen, the nurnbers stored in the 
computer's memory will remain unchanged and will be used in all calculations. 
The nurnber, as you originally entered it on the edit line, will be displayed on 
the entry contents line whenever the cursor is ~over that number's entry posi- 
tion. To enter the nurnber appearing on the entry contents line onto the edit 
line, place the cursor on the entry position arid press ä The prompt line 
must be clear to do this. 

Example 

Type /CY This clears the sheet and resets the column 
width to nine characters. 

Type in position A l :  
THIS LlNE IS T 0 0  entry contents line: 8 %  ( L ) TH l S 
L0NG.B L l N E  I S  T 0 0  

LONG, 
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3. Type / G  

4. Type C 
5. Type 18@ 

6. Type /GC24@ 

prompt line: 

prompt line: 
> ine: entry content- I' 

position A l :  

entry contenti- > I' ine: 

position A l :  

position BI :  

Example 

1. Type /CY 
2. Type 12345678963 entry content:; line: 

position A l :  

GLOBAL: 
C O R F  
COLUMN WlBTH 
AL ( L )  T H l S  
L I N E  I S  T 0 0  
LONG, 
T H l S  L I N E  I S  
T 0 0  L 
A l  ( L )  T H l S  
L I N E  I S  T 0 0  
LONG 
T H l S  L I N E  I S  
T 0 0  LONG, 
not displayed 

Note the leading blank, scientific notation, 
and final digit rounded up. 

3. Type 
)I .23456789@ entry contents line: BZ ( V ) 

L . 2 3 4 S b 7 8 q  
position BI:  2 , 2 3 4 S b ß  
Note the leading blank and the final digit 
rounded up. 

4. Type /GC3@ entry contents line: B I  ( V ) 
L , 2 3 4 5 6 7 8 q  

position A l :  >> 
position B I :  31 , 
The number in A l  is too large to express 
with two characters, which is the space 
available for digits when the column width 
is 3, so VisiCalc displays >>. The number 
in B1 is rounded as shown with decimal 
point appearing. 

/GO (Global Order of recalculation) allows you to Set the Order of Calculation 
to Columns or Rows. In column calculation and recalculation, entry position 
A l  is evaluated, then A2, A3 to the bottom of the sheet, then 81, 82, B3, to the 
bottom of the sheet in this column, then C l ,  C2, and so On. In row calculation, 
A l  is first, then BI ,  C l ,  and so on, to the right hand end of the sheet, then A2, 
B2, C2, and so On, to the end of the sheet. This order of calculation is indicated 
on the control panel by the letter C or R in the upper right hand Corner of the 
entry contents line. When you first load VisiCalc, the calculation order is by 
column. 

If VisiCalc appears to evaluate formulas incorrectly, you have probably placed 
forrnulas in entry positions so that they are calculated bcforc thc value refer- 
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ences that they contain. Order of calculation and recalculation has been dis- 
cussed at length in The VALUE ENTRY Cornrnand in Part III, and also in Part 
II, Lesson Three, in the section entitled "The Order of Recalculation." 

The following exarnple illustrates the use ol' value references sei up for 
colurnn calculation, and shows what happens when they are calculated in by 
row. 

Example 

1. Type /CY 

2. Type 1- 
3. Type +Al@ 
4. Type >BI@ 
5. Type +A2 - 
6. Type +BI@ 

This clears the sheet and sets column 
calculation. 

Your screen should look like this: 

7. Type > A l 0 2 0  The value at A l  is changed to 2, and the 
other values are recalculated. Your screen 
should look like this: 



8. Type /GOR 

9. Type 3 s  

The order of caiculation indicator changes 
to R. 
Your screen looks like this: 

This is incorrect. B1 should be the Same as A2, yet it displays a different value 
because B1 was recalculated before A2 was recalculated. In such instances, 
you can force a recalculation by pressing ! whan the prompt line is blank. Press 
it now and the screen shows the correct values as in the photo below. 
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A similar example that works correctly for row order of calculation, but not for 
column order, is this: 

Example 

1 .  Type /CY 

2. Type /GOR 
3. Type l ) + A l @  
4. Type >A2@ 
5. Type + B l ) + A 2 @  

The sheet is cleared and calculation is Set 
to column order. 
To change to row order of calculation. 

Note how the four coordinates relate differently than in the previous example. 
Type >Al@ Now type in 2@ and 3@ The results are correct. Change the order 
of calculation to columns with /GOC. Now type in a 4@ at A l .  An error results, 
similar to the one in which a column-oriented group of numbers were recalcu- 
lated by rows. 
/GR initiates Automatic or Manual Recalculation. When first loaded, VisiCalc 
1s Set to recalculate all values as soon as any cliange is made in an entry posi- 
tion to which a formula may refer. Changes ripple rapidly across your sheet 
whenever you change a value. Sometimes, such as when you are typing in a 
column or row of figures, you would like to turn off recalculation completely to 
eliminate the pause that occurs when VisiCalc is recalculating. 

To turn it off, type /GRM which stands for Global Recalculation Manual. Under 
manual recalculation, only the highlighted forrnula will be recalculated auto- 
matically. To update the whole sheet you must type I Note: The use of ! does 
not take you out of manual recalculation. There is no cue on the control panel 
to indicate whether you are in manual or automatic recalculation, but the status 
should be evident from watching the behavior of the sheet. To resume auto- 
matic recalculation, type /GRA (Global Recalculation Automatic). 
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/GF (Global Format) allows you to assign a iorrnat setting for all entry posi- 
tions in the window which have not been individualy formatted. The global 
format command uses the Same formatting options as are available for indi- 
vidual entry positions. See the FORMAT Comrnand for an explanation of these 
options. If you have split your screen into two windows (see the WINDOW 
Cornmand), you may use a different global forrnat for each window. When you 
save your sheet with /SS all global formats are also saved (see the STORAGE 
Command). 



The INSERT Command 

Inserts row above 
cursor. I 
CA 
Inserts column lett ot 
cursor. 

While developing a VisiCalc sheet, you may find that you need to insert addi- 
tional rows or columns. The insert command gives you this ability. After you 
type / I  VisiCalc expects you to enter R if you want a row inserted, or C to insert 
a column. It is not possible to insert asingle entuy position-you may only insert 
an entire row or column. 

/IR inserts a new, blank row in the row in which the cursor is situated when you 
give the command. All rows that were at or below the cursor are moved down 
one row to make room for the insertion. VisiCalc then changes all value 
references in formulas to reflect the new entry position coordinates in the rows 
that were moved. For example, if a formula contains the coordinate C2, and a 
row is inserted at row 2, VisiCalc will change the coordinate to C3. The cursor 
will remain in its old position in the new, blank row. 

After typing /IR 



VisiCalc 

/!C inserts a new, blank colurnn in the colurnn in which the cursor is located 
when the cornrnand is given. All colurnns at and to the right of the cursor are 
rnoved one colurnn to the right to rnake roorn. VisiCalc changes all value refer- 
ences in forrnulas to reflect the new entry position coordinates forthe columns 
that were moved. The cursor rernains in its original position in the new, blank 
colurnn. 

Example 

After typing /IC 
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/M 
I Move: From . . . T,J 

Row Move: type * enter second Colunln move: type * enrei 
coordinate in same colurnn. second coordinate in same 

row. 

03 
Row containtng first coordinate 

03 
Colunin containing first 

moves lo row above second coordinate rnoves to left 
coordinate. ol  column containing 

second coordinate. 

It is sometimes desirable to change the position of a row or a column. The 
move command lets you do just that. VisiCalc will automatically change all 
value references in formulas (see VALUE ENTRY Command) to reflect the new 
coordinates that result when the rows or columns are moved. 

When you move a row or a column, be careful that you have not moved 
formulas containing value references to a position in which they are calculated 
before those value references. Order of calc~ilation and recalculation is dis- 
cussed at length in the VALUE ENTRY Command in Part III and in Part II, 
Lesson Three, in the sections entitled "The Order of Recalculation" and 
"Forward and Circular References." 

To Move a Row 
When moving a row to a lower position on tlie sheet, row 4 to row 3 for in- 
stance, first place the cursor on the row or column you wish to move. Then, 
type /M The coordinate of the highlighted entry position will appear on the 
edit line. Press. and then use the cursor-moving keys to place the cursor on 
the row that is just below the row to which you are moving, or on the column 
just to the right of the desired new location. Note: the colurnn or row to be 
rnoved will appear just above or just to the left of the cursor's new position. 
Terminate the move command with @ 

When moving rows, the cursor may be in any position within the row when you 
initiate the command. However, when you indicate the new location, you must 
use the same column coordinate. For instance, moving C40 to C5 is valid, but 
moving C10 to D5 is not. The Same is true for moving columns. The row co- 
ordinate must be the same for the column being moved and its new location, 
i.e., moving A2 to D2 is valid, but moving A2 to D1 is not. When a row or column 
is moved, all intervening rows and columns are moved up to fill in the place 
vacated by the moved row or column. 
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Example 

1. Set up your sheet as in the photo: 

2. Type /M 

3. Type. 

4. Press +++ 

5. Press @ 

prompt line: NOVE: FRON 
0 0 , T 0  

edit line: C  L  
edit line: C L , ,  , 
Row 1 is going to be moved. 
edit line: CL. , .C4 
Row 1 is going to rnove to row 3. 
The sheet should look like the photo below: 



When you move a row to a higher place on the sheet, row 3 to row 2 for in- 
stance, either point with the Cursor or type in the coordinate of the target row. 

Example 

1. Type /CY to clear the 
sheet and Set it up as in 
this photo: 

2. Type /M 

3. Type. 

4. Press 4 

5. Press G9 

prompt line: MOVE: 
FRO14. . , T 0  

edit line: C3 
edit line: C3. o a 

Row 3 will be moved. 
edit line: C3, , ,C2 
Row 3 will move to row 2. 
Row 3 have moved to row 2. 
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To Move a Colurnn 
To move a column to the right of its current position, first place the cursor on 
the column you wish to move. Type / M  and the coordinate of the highlighted 
entry position will appear on the screen. Press. and then point with the cursor 
(or type in) to the colurnn just to the right of the desired new location. The 
column will be rnoved to the position just to the left of the cursor. 

When rnoving colurnns, the cursor can be in any position within the colurnn 
when you start the comrnand, but when you indicate the new location, you 
must use the same row coordinate. For exarnple, moving A2 to D2 is valid, but 
moving A2 to D1 is not. Terminate the rnove cornmand with a @ All intervening 
columns are rnoved over to fill the place vacated by the rnoved column. 



Example 

1. Type /CY to clear the sheet and Set it up as shown in the photo below. 

2. Type /M 

3. Press. 
4. Type D1 
5. Press 8 

prompt line: MOVE: 
FROMo 0 . T 0  

edit line: A 2 
edit line: A2,  
edit line: A l ,  ,D2 
Column A ha!s been rnoved to column C as 
in the photo: 
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When you rnove a colurnn to the left of its present position, either point with 
the cursor or type in the coordinate of the target row. 

1. Type /CY to clear the sheet 
and set it up as in this photo, 
with the cursor on D1: 

2. Type M 

3. Press. 
4. Press 44 
5.  Press @ 

prompt line: MlOVE o 
FROPI, .T0  

edit line: D 1  
edit line: BI, 
edit line: DZ, , B I  
Colurnn D has rnoved to column B. 



You can also type in the coordinate of the row or column to be moved, as well 
as the coordinate of the new location. Use the BAC key to erase any un- 
wanted coordinate, and replace it either by typing in or pointing to the coordi- 
nate with the cursor. 

1. Set up your sheet as in 
the photo below by typing 

/cy Clear screen, cursor at A i  
0ne)two)three 
)four)five@ Cursor rests at E i  
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2. Type /M prompt line: NOVE: 
FRON. .T0  

edit line: E 2 
3. Press the BACK S key prompt line: MOVE: 

FROM. ,T0  
edit line: blank 

4. Type 4444 edit line: 8 2 
5. Press. edit line: 8 2 ,  

Cursor returns to E1 
6. Type E1 edit line: 8 2 .  , .E2  

Column A will be moved to column D. 
7. Now press @ The contents of column A are now in D. 

The columns that were previously B, C, and 
D have been moved to A, B, and C.  



The PRlNT Command 

/P 
1 Print: Printer 

Print: Lower 5= 
Enter coordinate 
of lower right 
Corner of area 
to be printed. 

8 
Sends to oulput 
device. + 

I 
~ht ,  "setu 

T Sends 

carriage 
return 

Type appropriate setup 
string, i l  any for outpui 
device. 

8 
Enter coordinates of sheet 
10 be printed. 

Go 
Sends 10 output device. 

RS232 devices; suppresses a line 
feed during printing; cancels & if 
previously given; stays in effect 
until changed or program 
reloaded 

RS232 devices; Sends a line teed 
during printing. cancels - if prev~ously 
given; stays in effect until changed or 
program reioaded. 

Type name of dala file. 

Go 
Prints copy of sheet to output device 
under displayed file name in "file 
forrnat". 

The print command turns a VisiCalc sheet into a report that can be sent to your 
printer, to your diskette, or to any other addressable device. Thisdiscussion will 
Cover the commands for the ATARl 820 and Ei25 Printers as well as the ATARl 
850 Interface Module and the ATARl 810 Disk Drive. Note: you must have the 
850 interface to use the 825 printer or any serial printer. You can use the print 
command to communicate with other ASCll devices, such as those often con- 
nected to telephone modems. 

However, the exact commands needed for these devices depend on variables, 
the discussion of which goes beyond the scope of this manual. We recommend 
that you familiarize yourself with the principles of the /P cornmand as given 
here, then consult the reference manuals for your particular equipment or See 
your dealer for assistance. 

Let's begin with the ATARl 820. Since the colurnn width of your VisiCalc sheet 
is often greater than the 820's paper can handle, VisiCalc permits you to copy 
your sheet in strips. If your printout will be more than 40 characters wide, read 
"Printing in Sections" below, before attempting to print your file on the 820. 
All formats (explicit and global) are taken froni the window in which the Cursor 
rests. Window divisions (see the WINDOW Cornmand) as well as row and 
colurnn borders are ignored during printing. 
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The Print Command for Printers 
1. Position the cursor over the entry position that you wish to be printed 

first (in the upper left-hand position on the printout). The cursor's posi- 
tion deterrnines the top row and leftmost colurnn that will be printed. 
Titles that were fixed (see the TlTLE Cornrnand) will be ignored, so 
you rnust insert extra rows or colurnns for title areas and replicate the 
titles (see the INSERT Comrnand and the REPLICATE Cornrnand) if 
you want the titles to appear on the printout. 

2. Assurning you have adequate paper in your printer, turn the printer 
power switch ON. 

3. Type /P The prompt line will display: 
PRINT:  PRINTER, F I L E  

4. To print out on an ATARl820 Printer, type P The prompt line will display: 
PRINT:  LOWER RIGHT,  "SETUPP + V  - P  6 
If you have an ATARI 820 Printer, LOWEiR RIGHT is the only command 
of immediate interest. 

5. Enter the lower right coordinate requested by the prompt line either by 
pointing the cursor to the desired coordinate or by typing it in. 

6. Press @ 

Let's exarnine the other options that appeared on the prompt line. 

1. The SETUP option allows you to type c:haracters directly to an output 
device. These characters are the "setup string" needed by sorne 
printers. To do this, type " and then the appropriate character string, 
ending with a @ (which is not transrnitted). 

2. Type + If you wish to send a carriage return to an output device. 
3. Type 8 to set up the RS-232 mode internally. The 8 is used to send a 

line feed after each carriage return. Use with serial devices using the 
RS-232 protocol. 

4. The - turns off the RS-232 rnode Set up by the8 .  Note that both 8 and 
- stay in effect until you reload VisiCalc or cancel one with the other. 

Printing Formulas 
The /P  cornmand will print out the data on your electronic sheet. But what 
about the forrnulas and forrnats? A good hard copy backup of your work should 
include the forrnulas too. You can print thern out by typing /SS P: (See the 
STORAGE Comrnand for discussion of ISS.) Ttie current sheet's forrnulas and 
forrnats will be printed out in a column. 

Printing in Sections 
If you atternpted to print more than 40 characlers on a line, you will See that 
the 820 placed the 41st character on the next line, beginning at the left margin. 
If the area you defined on the screen was greater than 40 characters, this 
"wraparound effect" will ruin your printout forinat. 
The way to beat this problem is to print out your file in sections. Once the 
sections are printed, they can be pasted together to sirnulate a wide printout. 
Note: this technique can be useful cin printers with greater width, when an 
exceptionaly wide document rnust be generated. 
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The ATARI VisiCalc window is 36 characters wide (not counting the border, 
which is never printed). This means that you can print four unseen characters 
of width. Most people find it easiest to simply print one window or less at a 
time, simply because they can See exactly what they're doing. 

To print in sections, begin as normal with step 1. However, when you arrive 
at step 5, choose a right coordinate within the window you are viewing (+4  
more characters, if you wish). The vertical portion of the coordinate (the 
numeral) can be whatever depth you like, because the 820 paper supply is not 
a sheet, but a roll. 

As an exarnple, let's say you wanted a printout that extends from column A to 
colurnn M and is five rows deep. You would begin by placing the cursor at A l  
(the upper leftrnost position) and conclude by entering D5 as your lower right- 
most coordinate. Print it out. You should also advance the paper in your printer 
a few lines before the next printout to separate each successive section. The 
extra space rnakes cutting the sections aparl less risky. 

Scroll the cursor until E column is at the left side of the screen and H column is 
at the right to line up the next four columns. Print this group in the sarne way 
as before. 

Continue by moving one whole window to the right until you have printed all 
the individual sections for colurnns A through M. Once you have printed out 
all the sections, paste them down side-by-sicle on a piece of paper. 

You can use a similar technique with the ATARl825. The 825 can easily han- 
dle two complete screens (72 characters width) at once. Or you can use the 
ATARl's condensed print mode, which prints 16.5 characters per inch. To do 
this, you must use a "setup string". Choose the SETUP option by typing " 
Press the Escape key (marked ESC) then hold down the Control key (CTRL) 
while pressing T. To return to the standard 10 character per inch mode, type 
ESC CTRL S when you finish your printout. 

Creating a Print Format File 
The purpose of the /PF command is to allow you to prepare a sheet for print- 
out on serial printers or printers with codes other than those irnmediately avail- 
able on the ATARI. Essentially, the /PF cornrnand turns the data on your sheet 
into ASCll strings and saves them in a text file. By using a special prograrn, 
written in BASIC or other computer language, your sheet can be incorporated 
into word processing or simply printed out. 

To copy your sheet into a "print format" file on a diskette so that another pro- 
gram can read it, Start with the cursor positioned on the first entry that you 
want printed in the file, then: 

1. Type /P The prompt line will display: 
PRINT:  PRINTER, F l L E  

2. Type F and the prompt 
PR1 NT: F l L E  NAME 
appears. The rules for file narnes apply here. See the File Name section 
of the STORAGE Comrnand for details. 

3. Press @ and when the prompt line LOWER R I GHT, IISETUP , 
+ , -, E appears, enter the coordinate of the lower right hand Corner 
you wish to print. You may do this placing the cursor over the desired 
coordinate or by typing it in. Then press @. 



Ihe PRBNI Command 

The file will be written onto diskette in print file format. Note that Visi- 
Calc cannot read or reload files in this forrnat. Use /PF only when you 
intend to write your own BASIC or other language programs for use 
with VisiCalc. 

Use the /PF command as well to print the sheet on a serial printer (connected 
to the ATARl 850 Interface Module). Begin by positioning the Cursor on the 
upper leftrnost coordinate. Type /P. Respond to the prompt by typing F lnstead 
of entering the sheet's file name, however, enter R: and press 8. At this point 
VisiCalc will ask for your lower right coordinate. Enter it and press 8 and your 
printout will begin. Note: sorne printers may need the setup string. Consult 
your printer's manual if the approach illustratecl here does not work. 



The REPLICATE Command 

/R 
Replicate: Source range or 

I 
Currenl Cursor coordinates displayed On edil Iine 

BACK S 
-~learS edil Iine: enter single coordinate.- 

Accepts beginning coordinale 01 source range. 

Enter ending coordinate from Same column. Enter ending coordinate from same column 
lii) ur: or. 

( Replicate: Target range 
I I 

Enter Single Enter beginning Enler single Enter beginning 
coordinale. . . . endino larael coordinate. . . endina faraet 

@ or: 
Copies source 
row oncB starling 
at largel 
coordinale. 

coordinates lroin 
same column. 

@ or: 
copies source 
row several 
times. beginning 
each on target 
column. 

@ or: 
Makes one copy 
01 sourCe column 
beginning at 
target coordinale. 

coordinatis främ 
one rriw. 

(@ or. 
Makes several 
copier; of source 
column beginning 
each ione in 
targel row. 

s "1 
Enters highiighted position as single source range. 

1 Replicate: Target range 1 
1 1 I 

I r :  

Enter single Enter beginning.. E"ter 
coordinale ending Coordinates beeinning.. endlna 

lrom one row coordinales from 
@) or one coiumn. 

Copies source entry @ 0'. 
conlents into ta7get Copies source @ or 
posiiion contents in10 largel COPies sourCe 

row conients in10 target 
column. 

The replicate command allows you to copy the contents of any entry position, 
including labels, values (numbers, expressions, and formulas), formats (the 
FORMAT Command), and blank entries (the B'LANK Command). You may copy 
a single entry from one place to another, copy a single entry position into a row 
or a column, or you may reproduce a single row or column as many times as 
you like. 

However, the replicate command does not permit you to copy a row into a 
column, or to copy a matrix (several rows or columns at once). Complex copy- 
ing operations must be done with a series of replications or with the / S # S  
option (see the STORAGE Command). 

To use the replicate command, you must supply two (and sometimes three) 
Sets of information: 

1. the source range 
2. the target range 
3. indication of the relationship of a value reference (see the VALUE 

ENTRY Command) to the new position 
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A  range may be a single entry position as well as a whole or partial row or 
column. Ranges are specified by entering a starting coordinate for the range, 
followed by typing a period, and finally by specifying the ending coordinate. 
Entering of coordinates can be accomplished lby simply typing them in or by 
pointing to them with cursor. A  range may not Cross the sheet diagonally. A  
complete source and target range specificatiori will appear on the edit line in 
the following Pattern: 

beginning source entry position coordinate . . . ending source entry position 
coordinate: first target entry position coordinate . . . ending entry position 
coordinate 

If the beginning and ending coordinates in yolur source range are identical, 
you will copy one entry only. If they are different but fall in the Same column, 
you will copy that section of that column. If they are different and fall in a 
row, you will copy that section of that row. 

The coordinat si you put in the target range tell VisiCalc the starting position 
for each copy to be made with the replicate corrimand. If you want one copy of 
an entry position, a row, or a column, your target range should contain one 
coordinate (F9, for example). If you specify two different coordinates for your 
target range (F9 . . . F15, for example), you will get multiple copies of your 
source. 

To copy frorn one entry position to another, give one coordinate as the source 
range and one as the target range. 

Example 

1. Type >Al@ 

2. Type /R 

3. Press @ 

4. Type D1 

This places the cursor over the entry posi- 
tion you want tci copy. 
If A l  is blank, type 100s 
prompt line: REPLICATE:  

SOURCE RANGE 
O R  RETURN 

edit line: A L 
By starting the command with the cursor on 
A l ,  VisiCalc automatically entered A l  to 
begin the source range. 
prompt line: REQLICATE:  

TARGET RANGE 
edit line: AL , , , AL: 
You have told VisiCalc to begin copying the 
contents from entry position A l  and to end 
with A l .  A l  is ths "source range" consisting 
of one entry position. 
prompt line: REQLICATE:  

TARGET RANGE 
edit line: AL , , A I :  

D L 
This identifies entry position D1 as the Start 
of the "target range," that is, the entry posi- 
tion to which the contents of A l  will be 
copied. 
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5. Press @ The replicaticin is completed. The value 100 
is now in entry position D1 as well as A l ,  the 
highlight is still at A l ,  and the control panel 
has been cleared for a new command. 

To create a column by making several copies of one entry, give one coordinate 
as the source range and two coordinates within a single row as the target 
range. 

Example 

Repeat steps 1 through 4 in the example above. Change step 5 to: 

5. Type .D100@ The contents of entry position Al will now 
appear in entry positions 8 2 ,  D3, D4, 
through D100, as well as in 8 1 .  

This procedure is especially useful for setting up display formats (see the 
FORMAT Command) before entering a large group of numbers. Assume, for 
instance, that a column will contain sales figures and therefore should always 
display numbers rounded to two decimal plaoes. Place the cursor on a blank 
entry position and type /F$(see the FORMAT Command) to attach the "dollars 
and cents" format to the position. Then repljcate that entry position into the 
positions in the column that you Want to have the dollars and cents format, 
using the procedure in the example above. Th~e entry positions will not change 
in appearance if there are no values in them at this point. However, when you 
begin entering numbers into them, they will aill be displayed with two decimal 
places. 

To copy a column from one position on the sheet to another, give the top and 
bottom entry position coordinates of the column as the source range. For 
instance, A l  . . . A32. For the target range, give only the coordinate of the top 
entry position of the new column. VisiCalc will fill in the rest. 

Example 

To Set up your sheet for this example, enter the numbers 1 through 10 in posi- 
tions Al through A10. You need not clear the :jheet because VisiCalc will write 
over any old entries. (See the VALUE ENTRY Command.) 

1. Type /R prompt line: REPLICATE: 
SOURCE RANGE 
O R  RETURN 

edit line: current cursor 
position coordinate. 

VisiCalc will put the coordinate of the entry 
position to which the cursor is pointing on 
the edit line. If this is not the coordinate you 
Want to begin your source range, press 
the edit line. 
To erase first coordinate (this is an illustra- 
tion for this example and is not necessary 
when the coordinate is the one you want to 
begin the source range). 
edit line: A 1 
edit line: A % . o o  
edit line: 8 %  , , A L U  

646 

2. Press BACK S 

3. Type A l  
4. Type. 
5. Type Al0 
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6. Press @ 

7. Type C4 

8. Press @ 

prompt line: REPLICATE: 
TARGET RANGE 

edit line: AI Li , , ALU:  
edit line: A l  , , A IO :  

C 4 
The contents from your source range (Al to 
A10) are now lin your target (C4 to C13). 
Note that you did not need to type the end- 
ing coordinate of the target range. The 
Cursor has been returned to the position it 
occupied before you typed /R.  

To make several copies of a column, enter the top and bottom coordinates of 
the column as the source range and the beginning and ending coordinatesof a 
row as the target range. Each copy of the source column will "begin" in the 
target row. 

Example 

Do the example above again, only this time change steps 7 and 8 to: 

7. Type D1.Kl 

8. Type @ 

edit line: W %  , . 8 2 0 :  
D% 0 0 0 X %  

In the target range, D1 will be the top of the 
first new column, E I  the top of the second 
new column, arid so on ending with K4 as 
the top of the last new column. The target 
range must be adjacent coordinates in one 
row or VisiCalc: will only copy the column 
once and stop. 
The results will look like this: 
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You may scroll your window over to L1 to see all of the effects of these few 
keystrokes on your sheet. 

To copy a row from one position to another, specify the beginning and ending 
coordinates in that row as your source range (Al . . . Cl). Then give the begin- 
ning coordinate only for the row in which you want the copy to appear (A5). 
VisiCalc will automatically interpret this target coordinate as the first entry posi- 
tion in a row and will fill in the correct endingi position. 

Example 

To Set up for this example, clear the screen with /CV and enter the numbers 1 
through 5 across the top row on your sheet (positions A l ,  BI ,  C l ,  D1, El): 

1. Type >Al@ 
2. Type /R.Cl@ edit line: A L  , , . Cl: 
3. Type A5 
4. Press @ The result should look like this: 

To See what happens if you give two coordinates for the target range (A5 . . . 
A10, for example), begin again at step 1. At step 3, typeA5.AlQ. You should See 
results like those in the photo below. 
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Replicating Value References 
When you replicate a forrnula that contains entry position coordinates (value 
references), you rnust tell VisiCalc whether or not to copy each value reference 
exactly as it appears in the source range or to change that value reference as it 
is copied. The change will replace the original vallue reference with the one that 
falls in the position that is relative to the location of the copied forrnula. There- 
fore, the replicated value reference will be to the replicated forrnula as the 
original value reference is to the original forrnula. The following examples will 
illustrate this relationship: 
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You can See from the entry contents line in th~e photo above that the formula in 
position D3 contains value references to positions B3 and Cl .  B3 is in the Same 
row as the highlighted formula and two colurnns to the left. C1 is two rows up 
one column over from D3. Look at the photo below. 

The formula in D3 has been replicated into position D4, but it has also been 
changed. The formula in D4 is now B4+C1. The value reference B4 is in the 
Same row and two columns left of the new formula in D4 (in the Same relative 
position). The value reference C1 is exactly the Same in the formula a l  D3 and 
the formula at D4. In other words, it has not been changed to maintain the 
Same position relative to the placement of the formula. 

When a source range that is being replicated contains value references, Visi- 
Calc places each value reference on the edit line with a highlight on it. The 
prompt line instructs you to type R if the value reference is to be relative, or M if 
it is not to be changed in the new formula. After this procedure has been com- 
pleted for each value reference, VisiCalc will finish the replicalion. 
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Example 

1. Type /CY To clear the sheet 
2. Set up your sheet as in 

this photo: 

3. Type /RB prompt line: REPLICATE: 
TARGET RANGE 

edit line: A2 , . , A2: 
4. Press r. prompt line: REPLICATE: 

TARGET RANGE 
edit line: A2 , . , A2: 

A 3 , , ,  
5. Press r r r B  prompt line: REPLICATE:  

NO=NO CHANGE9 
R=RELATIVE 

edit line: A2: A3 , 
A5: +AL 

The small rectangle highlights the value 
reference A l  in the formula being repli- 
cated. Replicaticin actually takes place one 
entry position at a time. The edit line indi- 
cates that thefirst operation is copying from 
A2 into A3. VisiCalc wants to know whether 
you want the copies made on a relative or 
no change basis. 



6. Type N Your sheet will look like this: 

Move the cursor down the column. Notice that each copy of the formula con- 
tains thevalue reference A l  just as it was in the source range. This is the result 
of choosing NO CHANGE instead of RELATIVE. 

Let's make a direct comparison. Repeat steps 1 through 5 in the example 
above. Then, at step 6, type R instead of N. 'four screen should look like this 
when you have completed the example. 

Move the cursor over A3, A4, and A5 again and check the formulas as shown 
on the entry contents line. The value referenc~e in each entry position has been 
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changed to cite previous position as its source (a relative description), instead 
of "the value reference which occurred in the source formula" (A2). 

It is possible to replicate a formula into a position in which proper relative value 
references cannot be assigned. Turn back to the two screen photos at the be- 
ginning of this section ("Replicating Value References"). If, for example, you 
copy the formula at D3 into position A3, then the relative position of the value 
reference B3 will be located off the sheet to the left! The way in which VisiCalc 
evaluates such a value reference is undetermined. 

You can find more examples of the use of the replicate feature in Part II, Lesson 
Three, of this manual. Also, you must be careful not to introduce forward or 
circular references or incorrect calculation orider into your sheet when you 
replicate formulas. These topics are thoroughly discussed in Part II, Lesson 
Three in the sections entitled "The Order of Rec:alculation" and "Forward and 
Circular References," and also in Part III, the VALUE ENTRY Command. 
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The Storage command lets you save copies of your curreni VisiCalc sheet on 
diskette, load saved sheets back into the computer, initialize new diskettes for 
use with VisiCalc, and gives you a way to quii! VisiCalc. 

File Names 

Any electronic sheet that has been saved on diskette is a file. You musi 
assign each file a name unique to the diskette it occupies. Wtien you save 
any file to  diskette, the file name and the address of where the file is located 
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on the diskette are saved in that diskette's directory. If you were to use af i le  
name that you had already used, the more recent file would be written over 
the older file, erasing it. 

A valid file name can be no longer than eight c:haracters in length, the first of 
which rnust be a letter. The rest of the narne can include nurnbers. Thus, 
FILETWO and FILE2 are.both valid. File narnes cannot include punctuation, 
the space character or any control or other special characters. FILE TWO and 
FILE/TWO are invalid and, if entered, will cause an error message. 

File Name Prefixes 
Besides the file narne proper, VisiCalc also recognizes prefixes and suffixes. 
These are not induded in the eight characters allowed for the file narne. Pre- 
fixes are used to identify a device to which a file can be written or frorn which 
it can be read. VisiCalc allows four prefixes: E h :  to identify a particular disk 
drive, C:  for cassette files, Rn: for RS-232 devices, and P: for printers. 

The Dn: prefix is necessary only if you use two or more disk drives. If, after load- 
ing VisiCalc from drive 1, you wish to use another drive you rnust tell VisiCalc 
with the appropriate prefix by typing D, the drive's code number (n) followed by 
a colon and then the file narne. Thus, for a file with the file name FILE2 in drive 
3, you would type D3:FILE2 

Once a drive has been prefixed, it becornes thie "default" drive. That is, Visi- 
Calc autornatically looks to that drive whenever any drive cornmand is given. 
To return the default condition to drive 1, you niust prefix a file narne with D1: 
though nothing keeps you frorn rnaking drive 2 or drive 4 your next default 
drive. 

The C: prefix is for saving and loading sheet files frorn cassette. Cassettes do 
not recognize file narnes as such: So, sirnply typing /SS 
beeps frorn the ATARI, after which you sirnultaneously push the PLAY and 
RECORD buttons of your ATARI 410 to save the particular sheet. Likewise, 
after typing /SL C: 8 you will hear one beep signaling you to push the PLAY 
button to load a sheet into the cornputer. See your ATARI 410 rnanual for rnore 
details. 

Use the Rn: prefix whenever you Want to load ia file from or save a file to any 
RS-232 dsvice. The argument for R (n) is the Port nurnber. The colon rnay be 
followed with a valid baud rate such as 300 or 9600. 
The P: prefix allows you to save your screen's formulas and forrnats as a report 
after typing /SS. By printing out your sheet with the / P  cornrnand (giving a 
printout of data only) and then printing it out with ISS P: to get hard copy of the 
forrnulas, you will have a cornplete printed record of your sheet. Note: yoil can 
begin this cornrnand with the Cursor anywhere on the screen. The sarne in- 
forrnation will be printed out in the sarne order. 

File Name Suffixes 
VisiCalc automatically adds a suffix on to any file narne when you save its file. 
This suffix allowsVisiCalc to distinguish arnong i:he different types of files that it 
and other prograrns generate. 

Most cornrnon to VisiCalc is the .VC suffix, indicating that the file is a VisiCalc 
electronic sheet. VisiCalc will add a .PRF suffix to any file that is saved as a 
print format file. To generate a print forrnat file, type /PF and give the file narne. 
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Press 8 and give the LOWER RlGHT coordinate. Press 8 again, and VisiCalc 
will save your file with a .PRF suffix. PRF files are text files cornposed of ASCll 
strings. As such they are accessible by other prograrns. 

Finally, if afi le has been generated under the Data InterChange Format, a .  
suffix will be appended. Neither the prefix nor 'the suffix Count against the eight 
characters allowed for valid file narne. 

Scrolling and Wild Cards 
To allow you to find and load or save your filirs rnore quickly, VisiCalc allows 
you to scroll through the file narnes on the diskette. To scroll the file narnes, 
type /SL then press the). The drive will whir and then display thefirst file narne 
it finds in the directory on the edit line. If that isn't the file you want, press g 
again. You can repeat this procedure until you have scrolled through every 
file narne on the disk. To select a file for loadinlg, sirnply press8 when the name 
of the file you Want appears. 

You can also use scrolling to modify a file narne already in the directory-a 
handy technique for updating. For exarnple, if you had loaded and rnodified a 
file called SALES3 and wanted the update version to be called SALES4, you 
would type ISS ). Continue to press the ) until the name SALES3.VC appears 
on the edit line. Then erase the 3 by using BACK and replace it with 4. Be- 
cause VisiCalc will reappend the .VC suffix, 11ust press 8 to save the current 
sheet as SALES4. 

VisiCalc allows you to use * as a "wildcard." That is, you can substitute fe for 
any file name or any Part of a file name, provided that you specify the file type 
by its suffix (.VC, .PRF, or .DIF). Thus, you could type SALESo-VC and repeat 
) as many times as necessary to See all file names in the SALES series and only 
those file names. If you wanted to find which DIF files the diskette contained, 
you could type /SL ::.DIF and then use the to see only the DIF file narnes. 
Note: /SL, ISS, and /SD can all be used to scroll up wild card file narnes. 

Loading a File from Diskette 
/SL loads a sheet back into the Computer's rnemory if the sheet was saved 
with the ISS cornrnand (discussed below). 

When the file has loaded, the sheet will appear in the window exactly as it was 
when you gave the /SS cornmand to save it. VisiCalc will not clear the sheet 
that is in use when the /SL cornrnand is giveri, but will load the sheet over it. 
Wherever an entry position has contents on both the current and the loaded 
sheet, the entry position contents of the just-loaded sheet will replace the 
previous contents. Blank entry positions in the loaded sheet will not erase the 
contents of corresponding entry positions in the old sheet. This characteristic, 
called "overlay" gives you the ability to cornbine sheets by loading previously 
saved sheets over each other. 

If you want to work with only the contents of the sheet you are loading frorn 
the diskette, be Sure to clear the current sheet from the screen by typing /CK 
(see the CLEAR Command). 

Insert the diskette containing the file to be loaded into the current default drive 
(usually drive 1) and follow the steps below. If your data diskette is in any other 
drive than the default drive, you rnust tell VisiCalc the drive nurnber by prefixing 
the filename with the Drive Code Number (suc;h as D2: for drive 2),  when you 
are asked for the filenarne. 
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1. Type /S 

2. Type L 
3. Type the file name used 

when the file was saved 
with /SS @ 

Or press ) 

4. Press C3 

prompt line: STORAGE: 
L S D I Q #  

prompt line: F I L E  T0 LOAD 
edit line: file name 

edit line: First file name on 
disk will appear. 

Each time you press), VisiCalc will examine 
the directory aiid place the next qualifying 
file name it finds on the edit line. 
Continue pressing 9 to "scroll" through the 
directory until the name of the file you wish 
to load appears on the edit line. 
VisiCalc will loaid the file with the name that 
was on the edit line. While thefile is loading, 
characters will flash at the left side of the 
edit line. When loading is finished, the sheet 
will appear in the window, looking just like 
it did when you saved it. 

The directory scrolling described in step 3, above, both puts the existing file 
names on the edit line and allows you to edit these names. When a file name is 
on the edit line, you may change the name by lbacking up the small rectangle 
with BACK S and then typing the characters you wish. This feature might be 
useful when, for example, you have forgotten a file narne. As you scroll the 
directory, you may find afile name that causes you to remernber the name of the 
file you Want to load. Say the name on the edit line is PR 0 J FEE, VC and you 
remember that the file you Want is called PROJAUG.VC. Press the BACK S key 
until FEB. VC has been deleted from the edit line, and type AUG.VG, then 
press 8 and PROJAUG.VC will be loaded (if it is on the diskette currently in one 
of the default drive). If you name afile that is not on the default drive, the mes- 
sage ER R O R  : NOT FOU ND will display on tlhe screen. 

If you should press ) when the last file name is on the edit line, you will exit the 
load mode (without an error message). To keep searching for the file you want 
using a single drive, simply remove the diskette you've just checked, insert the 
next, and type /SL (and, optionally, )) If you haive multiple drives with disks in 
them, you can type /CL then, before entering either the file name or pressing 
9, enter the drive code number. 

Saving Files on  Diskette 
/SS is the storage save command and will save an entire electronic sheet on a 
diskette in the VisiCalc format, so that it can be loaded back into the com- 
puter's memory with the /SL command. Before you can use a diskette with the 
storage save command, the diskette must be initialized (use VisiCalc's /SI 
command, explained below in the section on /SI). All formulas, labels, titles 
settings, explicit and global formats and window settings, as well as the posi- 
tion of the Cursor, will be saved and in force when the sheet is loaded. 

Each sheet is saved, or recorded, on a diskette under a name you specify, 
called the file name. The file name is recorded in the diskette's "directory." 
Each file name is unique to each diskette, so if y~ou save a sheet with afile name 
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already in the directory, the earlier file with will be replaced by the current file 
saved with the Same name. A diskette has enough room to hold many elec- 
tronic sheets. 

Should the diskette become full while VisiCalc is recording a sheet into a file, a 
message that the diskette is full will appear on the edit line. VisiCalc will have 
saved all that it could under the file name you gave, but not the entire sheet. If 
this happens, delete the incomplete file from the full diskette (see /§D below) 
and save the sheet on another, less full, initialized diskette. 

Thefile name can be up to 8 characters long (no spaces or punctuation marks). 
The first character of the name must be a letter. You may compose the rest of 
the name with letters, or numbers, or both. 

VisiCalc will automatically append the characters .VC to every file name saved 
with the /SS command or you can add a suffix yourself. 

This suffix will allow you to differentiate files you saved in the VisiCalc format 
from any other files you may have on your diskette. 

When you load VisiCalc to Start a session, the Computer will automatically 
assume that the diskette on which you Want to save a file is located in drive 1. 
Drive 1 is said to be the default drive. If you wallt to save the file on a diskette in 
drive 2, you must preface the file name you enter with the characters 82: 

For example, D2:MYFILE would save the file named MYFILE on the diskette 
in drive 2. The D2: is the drive specification. Once you've given a drive specifi- 
cation, that drive number becomes the default drive and VisiCalc will auto- 
matically look to it whenever you issue a drive-oriented command. This state 
of affairs stays in effect until you specify a different drive. 

To save a file, do the steps listed below. The cursor may be anywhere on the 
sheet when the ISS command is started. 

1. Type /S  prompt line: STORAGE: 
L S D I Q #  

2. Type S prompt line: ß l  LE KOR 
SAU l NG 

3. If necessary, type the drive number prefix (including the colon). Then 
type in the file name. If you choose to use the $ to find a file name, you 
have two alternatives. First, you can keep pressing ) until the right file 
name appears on the edit line. Then, just press @ to save the current 
sheet to that name. Second, you can use I) to find a file name that you 
Want to update (MYFILE1, MYFILE2, MYFILE3, etc.). To update or 
change a name, press BACK S to back up the small Square and erase 
the version identifier. Then, type in the new characters. Note: you do not 
have to retype .VC; VisiCalc appends it automatically. In either case, you 
can press) and VisiCalc will place the first file name it finds in the direc- 
tory on the edit line. Each time ) is pressed, the next file name in the 
directly will appear, as VisiCalc scrolls thrc~ugh the directory. Note: you 
can scroll all the way through the directory without saving to any of the 
names. When you have the desired name go on to step 4. 

4. Press @ The drive will vvhir as the electronic sheet is 
saved on the diskette under the file name 
you specified in step 3. 
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The option in step 3 of letting VisiCalc put file names from the directory on the 
edit line can be very useful. It allows you to exarnine the file narnes in the 
diskette directory, so that you do not unintentionally use an existing name for 
the file you are about to save. 

Deleting Files from a Diskette 
/SD will delete from the diskette the file whose name appears on the edit line. 

1. Type /SD prompt line: F I L E  T 0  
DELETE 

2. Type the file name, preceded by the drive number, if necessary. Or you 
may press) and VisiCalc will place the first name it finds in the diskette's 
directory on the edit line. Each time you press), VisiCalc will examine the 
directory and place the next file name it finds on the edit line. Continue 
pressing ) to "scroll" through the directory iuntil the name of the file you 
wish to delete appears on the edit line. 

3. Press @ prompt line: DELETE: 
Y T0  CONFIRM 

Any other key will cancel the command. 
4. Type Y VisiCalc will delete the file from the diskette. 

lnitializing Storage Diskettes 
/SL initializes a new, blank diskette or a previously used diskette. During the 
initialization process, VisiCalc scans the diskette and writes a series of position 
identifiers on it. Any contents on a used diskette will be erased during the 
process. A diskette rnust be initialized with this cornmand before it can be used 
to save VisiCalc sheets. 

When you load VisiCalc to start a session, the Computer will automatically 
assurne that the diskette to be initialized is located in drive 1. Drive 1 is said to 
be the default drive. If you want to initialize the diskette in a drive other than 1, 
you must tell VisiCalc the disk drive nurnber. The drive nurnber is called the 
drive specification. Each time you specify a drive number other than the de- 
fault, the drive specified becornes the default drive, and VisiCalc will then as- 
sume it is to use the diskette located in that drive for all file operations. 

The command to initialize a diskette may be given at any time when the control 
panel is clear. The electronic sheet currently in the Computer's mernory will not 
be affected by the command. The instructions below assurne the default drive 
is 1. 

1. Insert a blank or other diskette (the conterits of which you don't care 
about) into drive 1. 

2. Type /SI prompt line: l N l T  D I S K :  
H I T  RETURN 
(ERASES D I S K )  

edit line: DZ : 
The second character, the 1, is the drive 
specification. 

3. Press @ The diskette in drive 1 will be initialized. 

If the diskette to be initialized is in another drive, press BACK S to erase the 1: 
(leaving the D) from the edit line. Then type the correct drive number followed 
by a : 
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Example: D2: 

The diskette in the drive specified will be initialized leaving the current VisiCalc 
sheet unchanged. The drive you specified is now the default drive. 

Quitting VisiCalc 
/SQ is VisiCalc's "Quit" comrnand. /SQ allovvs an easy exit to other prograrns, 
erasing the current electronic worksheet an13 always returning the default to 
drive 1 in the process. /SQ has the Same effect as turning the power on. 

1. Type /SQ prompt line: Q U I T :  Y T 0  
CONF l R M  

2. Type Y The computer leaves the VisiCalc program. 
Any other key cancels the cornmand. 

3. To begin VisiCalc again, place the VisiCalc prograrn diskette in drive 1 
(rnake Sure its power is ON) and turn the! ATARl's POWER switch ON. 

Saving Files in  the Data lnterchange Format 
Files saved with the comrnand /S # S are recorded on the diskette in the Data 
lnterchange Format (DIF). This format affordi; a way for other programs, such 
as those written in BASIC, to use the data that is on the sheet. The data that 
was saved in files with the /S # S  comrnand can be loaded back onto a Visi- 
Calc sheet with the /S # L (load a Data Interchange Format file) cornmand. 

/ S # S  saves a rectangular area of the sheet, which you define, in a file in the 
Data lnterchange Format. This command saves labels, blanks, and calculafed 
values at full precision in the entry positions on the sheet. The formulas frorn 
which the values were derived are not saved (see the VALUE ENTRY Command 
for discussion of formulas and values). 

The DIF allows for two orientations of the data. You can specify to VisiCalc 
which orientation you Want by pressing R or C at the appropriate time. For 
data that you are going to use only with VisiCalc, always save the data with the 
R specification. Fora  complete description ol: the use of the Data lnterchange 
Format, See the "Prograrnmer's Guide to the Data lnterchange Format" in- 
serted in the binder holding this manual. To iise the command: 

1. Position the Cursor at the entry position .that is in the upper left hand 
Corner of the rectangular area you Want to save. 

2. Type /S # 

3. Type S 

prompt line: DATA: SAVE 
LOAD 

prompt line: F I L E  FOR 
SAV l NG 

4. Type the file narne. The file narne must follow the sarne rules 
outlined in the discussion of ISS, above. 
VisiCalc will automatically append the 
suffix .DIF to files saved with this comrnand. 

Or press) to look at the file names already in the directory. Continue pressing 
) until the desired file name appears on the edit line. You may change the 
name on the edit line by pressing BACK S arid typing characters for the new 
narne. 

5. Press 8 prompt line; DATA SAVE: 
LOWER RlGHT 
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6. Type or point with the cursor to the entry position in the lower right corner 
of the rectangular area to be saved. You may save as little as one column 
or one row if you wish. 

7. Press 8 prompt line: DATA SAVE: 
R ,  C O R  
RETURN 

8. Press 8 The prompt Iine is blanked. The rectangular 
area of the sheet defined by the upper left 
and lower right cursor positions will be 
saved. 

/S  # L will load back the data you saved with the / S  # S command into any 
position on the sheet you indicate. 

1. Position the cursor on the entry position in the upper left corner of the 
area to be filled by the data being loaded. 

2. Type /S#  L prompt line: F I L E  T 0  LOAD 
3. Type the desired The file named should be one saved with 

file name the Data Interchange Format. 

Or press ) to scroll through the directory as described in the / S L  command 
discussion, above, until the desired file name appears. 

4. Press 8 prompt line: DATA LOAD: 
R ,  C O R  
RETURN 

The selected file is read into the computer's 
memory and placed on the VisiCalc sheet 
starting at the current cursor position. 

If you would like the data loaded transposed-what would have been loaded 
across the rows is loaded down the columns, and vice versa-press C at step 5. 
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H _I 
Fixes all rows Fixes rows and 
(horizontal) in columns both in 
window from 

Cury V N -1 
Fixes all columns Negates all title 
(vertical) in fixing. 
window from 
cursor left. 

Most VisiCalc sheets are considerably larger than the screen display window. 
To See all the entries on the sheet, you must move the window away from the 
top and left edges, so that any row and column titles you may have entered 
move out of sight. 

The title commands allow you to fix titles in place on the screen so that they re- 
main in view as you scroll the window abouii the sheet. Begin the command 
from a cleared control panel by typing /T. The prompt line on the control panel 
will display T I TLES : H V B N. The possible keystrokes are: 

H To fix horizontal titles. 
V To fix vertical titles. 
B To fix both horizontal and vertical titles. 
N No titles (to "unfix" titles). 

Which columns and/or rows are to be fixed is determined by the position of the 
cursor when you initiate the command. All rows at and above the highlight are 
fixed by H. All columns at and to the left of thle highlight are fixed by V. B fixes 
all rows at and above and columns at and to the left of the cursor. 

VisiCalc terminates the command automatically and clears the control panel 
immediately. There is no change on the sheet, but the effect of title fixing be- 
Comes apparent when you begin scrolling the window away from the top and 
left borders. 

You cannot use the arrow keys to move the Cursor to an entry position that is 
within a fixed title area. The cursor will flash when it bumps into the fixed titles. 
Use > to jump the title barrier (see the GO T 0  Command) and the coordinates 
of an entry position within the fixed title area; for example, >Al@. 

In certain circumstances, VisiCalc will automatically unfix titles you have Set. It 
does this when, in order to follow your comrriands, the titles must not be Set. 
For instance, if you scrolled the window so that column B was at the left edge, 
then fixed vertical titles and then at some point gave the command to go to a 
coordinate in column A (see the GO T 0  Command), VisiCalc would unfix all 
titles. In order to obey the command to go to column A, the window had to be 
scrolled to the left to bring A into view. If you have fixed vertical titles, and then 
you expand the column width (see the GLOBAL Command) so that only one 
column can be displayed on the screen at one time, VisiCalc will automatically 
"unfix" the title settings. When you return to ai narrower column width, you will 
have to refix the titles. 
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Displays Copyright notice 
and version number on 
prompt line: serial nurnher 
on edit line: c l ean  
aulornatically with nexl 
keyslroke 

To See the copyright notice and the version and serial numbers of your VisiCalc 
program, type /V  when the control panel is clear. You may use this command 
anytime, without disturbing the contents of a sheet you may have loaded. As 
soon as you press any key, the notice will disappear from the control panel. 

Should you need to call or write with questions about VisiCalc, be Sure to in- 
clude the version number that appears when you give the version command. 
The photograph illustrates how the notice appears on the screen. 
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/W 
Window: H V 1  

1 I I 

Splits 
window Splits window 1 synchro- 
horizonlally vertically at Expands Si nized 
at cursor. cursor window Initiates scrolling. 

containing horizontal or 
cursor to full vertical 

jurnps cursor between windows. screen' 
synchronized 
scrolling. 

Often you will find yourself wishing to compare rows or columns which are too 
far apart on the sheet to be displayed in a single window on your computer 
screen. The window command allows you to split your screen so that you can 
view the sheet through two windows simultan~eously. Each window may be in- 
dependently scrolled around the entire sheet to let you See rows or columns 
which are widely separated on the sheet. You may also look at the Same entry 
positions with each window having its own global column width and format 
(see the GLOBAL Command) modifying the display in each one. 

/WH (Window Horizontal) splits the window into two by placing a second 
column border (A,B,C,D . . .) between the row containing the highlighted entry 
position and the next row down. Each window rnay be moved individually to 
view the Same or different parts of the sheet. 

Example 

1. Type /CY This clears the VisiCalc sheet. 
2. Type ONEI TWOI 

THREEI FOURI 
FIVEI SIXI 
SEVENI EIGHTB 

3. Type >AIOB 
4. Type JANI FEBI 

MARI APRI MAYI JUNI 
JULI AUGB Your screen sliould look like this: 
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3. Type /W  

4. Type H 

prompt line: W INDOW: 
H V I S U  

Your screen will change to: 

Each window will now view the sheet independently. The cursor can rnove 
around the sheet in the top window. Move it up and to the left until the ONE is 
highlighted in the top window. Press ; to rnove the cursor into the bottom win- 
dow. Pressing ; will always rnake the cursor jurnp to the last position it had in 
the other window. It will jurnp to the upper lefl. entry position the first time it 
enters a window. 



VisiCalc smmand 

All VisiCalc commands will work in both winclows and you can See the effects 
on the sheet through either window. The two exceptions are the /GC (Global 
Column) and /GF (Global Format) commands,, which areset in one window at a 
time (see the GLOBAL Command). 

Remove the horizontal window by typing /\V1 The window containing the 
cursor will then occupy the whole screen using the current format settings of 
that window. A horizontal window must be removed before a vertical window 
can be instated and vice versa. The size of each window is determined by the 
position of the cursor at the time the window command is used. 

/WV (Window Vertical) splits the window by adding a second row border (1 2 3 
4 5 .  . .) after the column containing the cursor. When the screen Iias been split 
vertically, the columns in the right window ma.y be slightly narrower than those 
in the left window, to make room for the second row border. 

The vertical window behaves exactly like the horizontal window described 
above. Note that when you return to one window, the format settings of the 
window in which the cursor is located go into effect in the single window. The 
column width of the right window will also be in effect if the cursor is in that 
window when /W1 is typed. 

Example 

Type /CY 
Type 
JAN+ FEB+ 
MAR+ APR@ 
Type >B18 
Type 100- 200- 
300- 4008 

Type /WV Your screen should resemble the photo 
below. 



The WINDOW Command ornmand Reference 

The vertical window can be particularly useful wtien you wich to keep a column 
of information visible in one window while you scroll the other window around 
to compare colurnns in different places on the sheet. 

/W1 (One Window) displays the window containing the Cursor in full screen 
position. All the global forrnat settings in that vvindow take effect in the one 
window. 

/WS (Windows Synchronized scrolling) synchronizes horizontal motion in 
horizontal windows or vertical motion in vertical windows so that rnoving the 
highlight in one window also moves the other. 

/WU (Window Unsynchronized) turns off synchironized scrolling. 

The last three window cornmand options (/W1, /WS, and /WU) rnay only be 
used after a /WH or /WV is in effect. 



The REPEATING LABEL Command 

Type any characters. 

@ 
Character sequence 
repeated acrass colurnn 
width. 

Sometimes it is useful to draw lines or other borders across an entire column or 
across several columns. The repeating laibel command will repeat any 
sequence of characters you enter across the entire width of a column. If you 
change the column width (See the GLOBAL Command), the continuous 
sequence will be modified so that it still fills the column. When you replicate 
(see the REPLICATE Command) the entry containing the repeating label, you 
can form a line or other visual break across your sheet. 

Exarnple 

1. Position the Cursor in the 
entry position to contain 
the repeating label. 

2. Type / - prompt line: 

3. Type - prompt line: 

edit line: 

LABEL:  
REPEAT l N G  
LABEL : 
REPEAT l N G  
- 



The REPEATING LABEL Command 

Press @ VisiCalc will extend the sequence across 
the column. Fcir exarnple, with a general 
colurnn width (9 characters) you See --------- 
in the entry position. 

Use the replicate cornrnand 
to copy the continuous label 
as far across the sheet as 
needed. 



PART IV. INDEX 

-INDEX OF SPECIAL CHARACTERS- 
(in ascending order by ASCll code) 

ESC Control S 137 
ESC Control T 137 
! 7, 41, 70-73, 79, 88, 104-105, 121-122 
> 7,17,78,98,101, 118 
" 7, 22, 99, 136 
# Store DIF 26 
# freeze value 21, 79, 102-1 03 
$37 ,58  
8 Set up RS-232 136 
(21, 56, 80, 102 
) 56.80,102 
; 41-43,63 
@ 7, 21, 56-57, 102, 106-108 
/ divide 24, 80, 102 
/ command rnode 10,24,37,109 
* multiply 20-21, 24, 80, 101 
$: graphing 7, 58, 83-87, 117 
* wild card 151 
+ addition 21, 23-24, 80, 102 
+ send line feed 136 
,82 
- minus sign 21, 24, 80, 102 
- turn off RS-232 136 
- repeating label 51, 163-1 64 
/ -  51, 163-164 
: 26,60,150 
- exponentiation 7, 78, 80, 102 
@ 11, 15 



Index 

-A- calculating interest 65-66 

@ symbol 21,56-57,106-108 
aborting a comrnand: See comrnand 
@ABS (absolute value) function 83, 106 
@ACOS 107 
addition 21, 23-24, 80, 102 
alphanumeric characters 27, 99 
ampersand (&) 37, 58,136 
arguments in functions 80-87,101, 

106-1 07 
arithrnetic Operators 80, 101, 104 
arrow keys, right, left, up, and down 7, 

16-17, 27, 94, 99-100,101, 104 
ASCH devices, use with print 135 
@ASIN 107 
asterisk (") 

graphing 7, 58, 83-87 
multiply sign 20-21, 24, 80 
wild card symbol 151 

@ATAN 107 
ATARl 
410 6, 150 
800 6,10,16 
810 6, 28, 135 
820 6,135-1 37 
825 6, 135-1 37 
850 6,135 

at sign (@) 7, 21, 56-57,102, 106-108 
automatic recalculation 70-71, 

87-88,122 
autornatic repeat 17, 94 
@AVERAGE function 57, 81-82, 89 

/ B  (See BLANK Command) 
backing out of a command 19 
backup copies of diskettes 28 
BACK S key 17,18-21, 37, 63,93,95, 

102,104 
BASIC, returning to 155-156 
BLANK cornmand 22, 24, 27,109 
blank entry 22, 24, 27 
BREAK key 16,20,37,93, 95,102,104 
budget example 49-70 
built-in functions 80-87, 106-108 

/C  (see CLEAR Cornrnand) 
C: 150 
calculated value 101-103 

calculation indicator 93, 11 9 
calculations 21, 87-88, 93, 101-102, 

lO5-lO6,ll9-l22 
CAPS LOWR key 7 
caret ( ^ )  7, 78, 80 
cassettes 150 
changing file names 151 
charactor string 99 
circular reference 72-73, 74, 105 
CLEAR cornrnand 15.27, 77,110 
clearing 

the control panel 19, 93 
the sheet 15, 27, 45, 77, 110, 151 

Colon (:) 26, 60, 150 
columnc 5, 17, 93, 105, 111-113 

118419 
adjusting width 5, 39-40, 41, 118 
deletirig 111-113 
inserting 125-126 
rnoving 127, 130-134 
replicating 53-55, 60 

cornma (,) 82 
cornmand 

abortirig 20, 27, 93 
structure chart 93, 96-97 

control panel 15, 93 
coordinate 15, 94 

in replication 33-35 
as a value reference 79 

copying diskettes 28 
correcting typing mistakes 18-20, 21, 

95, 99,102 
@COS 107 
@COUNT function 81-82, 89, 106 
CTRL key 7,16-17 
cursor 16, 1 7-1 8,23-25, 94,127 

-movirig keys 7, 16-1 7, 94, 104 
pointing with the 23-24, 104 

/D (see DELETE Comrnand) 
D: 150 
Data lnterchange Format 151, 155-156 
delete 

columns 64, 111-113 
entry contents: See BLANK 

comrnand 
files from diskette 26, 154 
rows 64, 111-113 

DELETE icornmand 64,111-1 13 



VisiCalc 

delimiter 
. 5 0  
,821 

directory, diskette 26, 31-32, 150-156 
scrolling 31-32, 63, 68, 150-156 

dick drive 6, 8-9, 25-27, 55 
default 150, 154 
specification 150, 154 

diskette 
backing up 28 
care and use 8,10,28, 55 
initializing 10-11, 25, 26 
saving files On 25-27,149-156 

division 24 
dollars and Cents forrnat 37, 58, 

77, 117 
down-pointing arrow key 7, 17 
dynarnic rnernory allocation 45 

edit line 17-18, 21, 93 
electronic sheet 3-5, 15, 16-17, 

18-20,25,37,44-45,94 
clearing 15, 27, 110 
combining sheets 151 
rnernory requirernents 44-45 
printing 135-138 
reconfiguring 44-45 
saving on diskette 25-27, 149-156 
shrinking 45 

entry contents line 21, 93, 99-100, 
104, 114 

entry position 5, 15, 45, 94, 114- 
117, 119 

adjusting width 114 
forrnatting (see forrnat, local) 

equiprnent requirernents 6 
erasing files: See delete, files from 

diskette 
ERROR 63,101, 105, 113 
@ERROR function 62-63,107,113 
errors 

arithrnetic 101, 105 
erasing 17, 18-21, 31, 93, 95 

ESCAPE Control S 137 
ESCAPE Control T 137 
exclarnation point key (!) 70-73. 79, 

88,104-1 05,121 -1 22 
@EXP (exponential) function 86, 107 
exponentiation 7, 78, 80 
explicit forrnats: See forrnats 

exprossions 79-80,106 
exteritions on file narnes 

.DIF 151, 155-156 

.PRF 150 

.V(: 26, 31, 63, 150, 153 

-Fmn 

/F  (see FORMAT Cornrnand) 
files 26, 149-156 

Data lnterchange Format 151, 
155-1 56 

deleting 154 
directory of 26, 31-32, 150-156 
prefixes 26 
printing to 137-138 
suffixes 26, 31, 63 
VisiCalc file forrnat 150-151, 153 

file narne 26, 27, 63, 68, 149-151 
fixing titles: See titles 
FORMAT cornrnand 5, 36-37, 58,77, 

114-117 
forrnats, file: See files 
forrnatting a single entry: See forrnat, 

local 
forrnatting the screen display: See 

global cornrnands 
formet 

default 77, 115 
dollars and cen'rs 37, 58, 77-78, 117 
general 58, 77-78, 101, 115-1 16 
global: See global 
graph 58,83-87, 1 17 
indicator 114 
intctger 36-37, 58, 67, 77 
local (or explicit) 77, 11 4-1 17 
pririt forrnat file 137-138 
replicating 59, 114 

forrnulas 20-21, 23-25, 45, 79-80, 
102-1 03, 11 9 

Position on the sheet 38, 68, 105 
printing 136 
replicating 32-35, 51-55, 103 

forward reference 72-73, 105 
functions 56-57, 80-87, 101, 106-108 

trariscendental 83-87, 107 

/G (See GLOBAL Cornrnand) 
general forrnat 44. 58, 67, 77-78, 

11 5-1 16 



Index 

GLOBAL comrnand 36-37,39-40, 
42-43,44,67,77-78,88, 
11 8-1 23 

global commands 
colurnns 39-40, 41, 42-43, 78, 

11 8-1 23 
formats 37, 42-43, 67, 77-78, 123 

general 44, 58, 67, 77 
integer 36-37, 58, 67, 77 

in separate windows 42-43 
manual or automatic recalculation 88 
order of recalculation 70-72, 119-122 

GO T 0  command 17-1 8 ,98  
graph format 58,83-87,117 
graphing a function 83-87 
greater than character (>) 17-18, 78, 

98, 101, 118 

hardcopy: See PRlNT 
highlight: See cursor 

/ I  (see INSERT Command) 
initializing diskettes 10-11, 25, 26, 

154-1 55 
INSERT command 63-65,124-126 
inserting 

colurnns 64, 125-126 
rows 63-65, 124-1 25 

@INT (integer) function 83, 107 
integers 36-37, 58, 77, 83, 107, 

116-117 
rounding 37, 116 

key 
automatic repeat 17, 94 
symbols 7 

keyboard models 7-8 

/ L  (see LABEL ENTRY Command) 
LABEL ENTRY cornrnand 20-23, 

99-1 00 
labels 22-23, 37, 39-40, 45, 50-51, 

99,103 
formatting 58, 99 
repeating 51, 163-1 64 

left justify 58, 116 
left-pointing arrow key 7, 16-17 
@LN function 85-86, 107 
loading 

a sheet from diskette 26, 31-32, 45, 
151-152 

VisiCalc 8-1 0 
local formats: See formats 
@LOG10 107 
logarithm 107 
@LOOKUP (table lookup) function 

82-83, 89, 107-1 08 

M (out of Memory) 45 
/ M  (see MOVE Command) 
manual recalculation 87-88, 122 
@MAX 57, 81,84-85,89, 106 
rnemory 8,44-45, 93, 95 
memory indicator 45, 93, 95 
@MIN 57, 81, 85, 89, 106 
minus sign 21, 24 
MOVE cornmand 66-67,127-134 
moving 

colurnns 127, 130-1 34 
rows 66-67,127-130 
the cursor l8-20,24-25, 94, 104 
the window: See scrolling 

multiplication 20-21, 24, 80,101 

@NA (Not Available) function 
6 2 4 3 ,  107 

naming diskette files: See file name 
noise 16, 17, 19 
@NPV (Net Present Value) function 

82, 89,107 
numbers 

format 58, 77-78 
replicating: See replicating 
scien~tific notation 7, 78, 101, 

1'16, 118 
signiliicant digits 37, 58, 78, 101, 

116, 118 
number sign ( # ) :  see pound sign 

operanids 80 
operatcirs 80 



VisiCalc Index 

order of precedence 102 
order of recalculation 70-72, 105, 

119-122 
over-writing a sheet 153 

/P (See PRlNT Comrnand) 
P: 150 
parentheses 56, 80, 102, 106 
period 21, 56, 102, 127 
@PI function 87, 107 
plus sign 21, 23-24 
pointing 94 

in formulas 23-24, 104 
with replicate 33-34, 139-1 48 

pound sign ( # ) 21,26, 78,102- 
104,118 

precision 101 
precedence in formulas 102 
prefixes 

C: 150 
D: 150 
P: 150 
R: 150 

PRF 137-138,150-151 
PRlNT command 74, 135-138 
print file format 137-138, 150-151 
printers 6, 135-136 

saving to 150-1 51 
printing 135-138 
prompt line 10, 17-18, 21, 93 

quit VisiCalc 26, 155 
quotation mark (") 7, 21-22, 99 

/R (See REPLICATE Command) 
R: 150 
RAM 6, 8,44 
range 33-35, 49-50,60,106-108 

in functions 80 
with REPLICATE 33-35,49-50, 60, 

139-1 48 
recalculation 5, 20-21, 24, 38-39, 

41-42,70-72, 8748,105-1 06, 
119-122 

automatic 87-88, 122 
manua187-88,122 

problems with (circular or forward 
reference) 72-73, 105-1 06 

recalculation order indicator 71-72, 
9:3, 105, 119 

rectarigular box: See Cursor 
relative, when using REPLICATE 

34-35, 50, 51, 57,145-148 
REPEATING LABEL cornrnand 51, 

163-1 64 
REPLICATE command 32-35,44, 

4!3-50, 139-148 
replicating 

a colurnn 53-55, 60, 139, 142 
a forrnat specification 58 
a range of entries 33-35, 49-50, 

60,65-66, 139-148 
a row 60, 143-144 
across a row 50-52, 60, 142 
down a colurnn 53-55, 59, 60, 

141-142 
forniulas 32-35, 51-55, 103, 

144-1 48 
labels 50-51, 139-148 
nurribers 50-51 

RETURN key 7,15 
reversing rows and colurnns 156 
right-justify 58, 99, 117 
right-pointing arrow key 7, 16-17 
ROM 13 
rounding 37, 116, 118 
rows 5, 17, 60, 93, 105, 111-113 

deleting 111-113 
inserting 124-125 
moving 66-67, 127-1 30 

RS-232 I 3 6  

/ S  (See STORAGE Comrnand) 
savingi the electronic sheet on diskette 

25-27, 55, 152-1 56 
scientific notation 7, 78, 101, 116, 118 
screeri 

splitting: See splitting the window 
VisiCalc screen 15-20, 93-95 

screeri window: See window 
scrolling 16-1 7, 94 

the idirectory 31-32, 63. 68, 
151-156 

the window 3, 16-17, 38, 41, 
69-70, 94 



Index 

serial printer 137-138 
"SETUP string 136 
setting up the Computer 6 
sheet: See electronic sheet 
SHlFT key 7 ,18  
shrinking the electronic sheet 45 
significant digits 37, 58, 101 
@SIN (sine) function 81, 87 
slash (1) 10, 24, 37 
small rectangle 18, 22, 24, 26 
sounds l 6 , 1 7 , 1 9  
source range 

in REPLICATE 33-35,49-50, 60, 
139-148 

in MOVE 127 
splitting the window 41-42, 61, 69, 

159-1 61 
global command effects 42-43, 123 
horizontally 42, 69, 159-161 
vertically 41, 61, 69, 161-162 

@SQRT (square root) function 107 
STORAGE command 10-1 1, 25-28, 

31-32,45, 68, 149-156 
storage diskette: See diskette 
subtraction 21, 24, 80, 102 
suffixes 

.DIF 151 

.PRF 150-151 

.VC 26, 32, 150, 153 
@SUM 56-57, 80-81, 89,106 
synchronizing split windows 69-70, 162 

/T  (see TlTLE Command) 
@TAN 107 
target range 

in MOVE 127 
in REPLICATE 33-35,49-50, 60, 

139-148 
TlTLE command 37-38, 44,157 
titles 

in split window 60-61, 157 
fixing in both directions 38, 55-56, 

69,136, 157 
fixing horizontally 38, 157 
fixing vertically 38, 69 
unfixing 38, 61, 157 

transcendental functions 83-87. 107 

trigonometric functions 107 
transposing rows and columns 156 
typeahead 95 

unfixing titles 38, 61, 157 
unsynchronizing split windows: See 

window 
upper/lower case 7, 20 
upward-pointing arrow key 7 

/V  (see VERSION Command) 
value 20-23, 101 

ERROR 63 
VALUE ENTRY command 101-108 
value reference 21, 79, 101 -1 08, 

119-1 20, 125, 127 
in REPLICATE 139-148 

VERSION command 15-16, 158 
version nurnber 15, 158 
VisiCalc 

built-in functions 80-87, 106-108 
Cornrnent Form 6 
equipment requirements 6 
screen 15-20, 93-95 
Users Group 6 
version 15, 158 

VC 26.32, 150,153 

/ W  (see WINDOW Cornmand) 
warranty 5-6 
window 3, 15, 16, 41-43, 60-61, 63, 

94, 114, 139-141 
single 42, 63, 69 
splitting horizontally 42, 69, 159-161 
splitting vertically 41, 61, 69, 

161 -1 62 
synchronizing 69-70, 162 
titles in 157 
unsynchronizing 69-70, 162 

wild cards 151 
WINDOW command 41-43. 44,159-162 
writing on the electronic sheet 18-22 




