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VISICALC How To Usa This Menual

How To Use This Manual

This manual is divided into four pars. R has been designed with tha consider-
alipn that different people using VisiCake will have diflering levels ol computer
SNpErance,

Fart | conlaing an overviaw of ¥isiCale, information aboul your equipmeni
needs, and complete instructions for loading VisiCale and making blank
diskaties ready for use with VisiCalc.

Pant H s a stap-by-slap Tutorial in the use of VisiCale with your Somputer,
Those wilh litle or no exparience with personal computers will fing thal it
anticipates many ol ihe questions and problams thal may arise. The Tutorial
comprises four lessons which guide you from the point a2t which you finish
loading VisiCalc in Part |, through several exampies that show you how o use
VisiCalc and your computar 10 solve problems in your professional work and
your everyday lifa. Each lazson will show you exactly whal 1o type, keystroke by
keystreke, and should ba derms with he computer in front of you. A you
praciice, you'll gain familiarity and confldence in using soma of the more
advanced featuras of VisiCale, Before long, you'll nead only Pan Il and the
VisiCalke Referance Card.

Par (Il is the VisiCalc Command Reference. It conlaing a chart of VisiCale
commands illustrating their relatwnship, netes on the elemoants of the VisiCalc
screen display and a datailed discussion of each command with examples of ils
use. You will probably Rng yourgel refering to this secton equantly, aspecially
as you use the advanced leatures ol VisiCake 1o spead your work and do
complicaled applications. The commands presenled in Ihis parl of tha manual
are summarized in the VisiCalc reference card which you'l find in Ihe pockel on
the inside back cover of the binder holding this manuat,

Part IV is 1he Index for this manual, listing subjects alphabetically and ralevand
paga numbaers.

The best way o leam o use VisiCak: is o iry i, Don'l be alraid to exparimant
and make mistakas. You cannct hurl alther the computar or the VisiCalkc
progeam. no malter what you type al the keyboard.

QOverview Of YVisiCale: The “Electronic Sheet”

visiCalkc was born out of the observation that many problems are commonly
solved with a calculator, a pencil and a sheet ol paper — threa nearly universal
lools. Calculating sales projections, income taxes, financial ralics, your personal
budgst, anginesning changes, cost astimabes — aven balancing your checkbook
ia done with a calculator, pencil and papear.

VisiCalc combinas the convenience and familiamty of 2 pocket calculator with
the powerlul memory and alactronic scraen capabiliies of the personal compul-
ar. With VigiCalke, the compider's screan bacomeas a “window" which ooks upon
a much larger “electronic sheal” You cen move, or “scrall”, this window in all
four directions to ok at any part of the sheet, or you can splil the computer
screen into wo “windows™ to see any two parts of the sheet al the same time.
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VISICALC Overview Of VisiCalc: The "Electronic Shast"

The sheet is prganized as a grid of columns and rows. The inlersecting lings ol
ihe columns and rowa define thousands of entry posilions. Al sach ROSIion you
can enter an alphabatlc filla, a number or a lormula lo be calculalgd. Jusl by
“writing™ on the sheet, you can sel up your own chars. lables and records.
Formatiing commands el you individualize the appearance ol gach aniry, row
gr column. Il you wish, for example, you can make youw VisiCale checkbook
record ook just like your bank statement.

Bul the power ol VisiCale is that lhe computer remembers the formulas and
calculations you use as you work through a problem. IF you change a number
you had previgusly wrilten on the elacironic sheet. sll othar related numbars oh
the sheel change belore your eyes, as VisiCale automalically racalculates all of
Ihe relevan formulas.

Recalculation makes VisiCale a powerful planning and forecasting 0ol Nol only
can you efforllezsly correct mislakes and omissions. you can also examine
yaripus altarnalives.

For example, imagine Ihal you aré doing sales projections using VisiCale You
tay want o know what tha impact on youwr company will be if a specilic producl
goesn't sell as well as you anticipala. Whal if you sell only 200 "widgels” a
month inslead ol 2507 What if you sell 3007 What if one ol your salesmen guils
and M takes his replacemenl 3ix weeks Io come up io speed? Playing "whal if"
with VisiCalc is smply a malter of changmg a single number, Doing the same
thing with a calcualor, pencil and paper might lake hours ol erasing and
recaloulating.

VisiZalc's ediling fealures el you change, insert or delete titles. numbears of
formulas, The existing VisiCale ¢harl or lable is instanily resiructured. with all of
the columng, rows and olher lormulas edited to retlect your changes.

If you've entered a lormula at one posilion, VisiCale lets you replicale it al any
nurnber of other posmans. VisiCale will alse add up, average of olherwise
manipulale rows. columng, or other ranges of numbers,

While you can adjuel the fenglh of titles and numbers that are displayed on your
compular screen. the inlernal length of fittes and lormulas is much farger,
Decraasing Lhe jength of gach pasition on Iha screen lets you increase the
nutmber of positions displayed at once, without afecling thair content. To see
the complele tille or the fomula that produced a number. you simply move the
screen highlight or “cursor” to rest on thal number or title.

Once you've established the formal for a particular application, you just enler of
change numbers. You can save the entire slectronic shegl on your disketle, and
you can prinl all or parl of lhe sheat on a prinlar.

You can kam the glementary fealures of WisiCalc in a&n hour or hwn, and you'l
find thal you are immediately able to soive simple problems. A3 you usg
VisiCale for marg complicaled applications, you'H discowver Thal o has a broad
range ot faalures and commands. You keam these fealuras and commands as
the need arises.

Important Follow-up Program

Plaase read the Usaer's Support Plan that comea with this product. Returning
the warranty regigiralion card will enable us to keep you infarmed of new
versions of the VisiCale program,



What You Need Introduction

Atter you've used VisiCalg, wa'd like to know of your comments and SUggas-
tions for improvernent. We have provided the Reader Critique at the back of
1his manual for this purpose,

What You Need
To use VisiCale. you will nesd he ollowing components:

t Your Commodore PET ar CBM 2001 Seties computer {which have
40 characters per ling on the screen display and 32K of RAM
memory) of the CBM 8022 (which has B0 characlers per line on
the screen display and 32K o RAM memory )

Z. The Commodore CBM Model 2040 dual drive lor lloppy diskettas.
A get of btank diskeltes.

4. The VisiCalc program diskefte. This is enclosed in the inside front
cover pockel of the binder halding this manual.

5 The zpecal integrated cirguit (called an IC or “chip”) which must
be installed in your compuler belare you can use VisiCalc. This is
localed in the pocket in Ihe back cover of the binder holding this
manual. |l 1s the smaill black plastic waler with mefal legs whigh
arg insaried inlo a piece of conduclive foam, Do nol remove it
Irom the foam unlil we instrugl you 1o do s50.

& An ophonal prece of aguipmenl is a Commedore Prinler Mads|
2022 or 2023 for prinling Ihe chans and lables you creale with
MisiCalg. An ASCIl prnlar may also be used - your dealar can
help you wilh Ihe squipment necessary 1o connect thes iype of
printer 1o the Commodore compulars.

Lo

Setting Up Your Eguipment

Before you can use VisrCale, you must install lhe inlegraled circuit in your
computer. 'We give you detailed instructions in this section so Ihal you may
ingkall il yoursel!, il you wish. Il the instructions are not clear to you, of you are
nervous aboul cpening yolur computer. ask your dealar to help you wilh the
i1 stallahion.

Betore doing anything, be sure you unplug the compuler's power cord from
the sochket.

The upper (whita} sechon of your PET/CBM compuler is connectad to the
lower {black) chassis by 8 hinge al the back and some smatl bolts at the frant.
To open your maching, you must unscrevw these bolts.

You wall find the bolts under the hp of the white cover on either side of the
keyboard. To get ar them 2asily, place your machine on a desk or lable. Pull
the machine forward so that it extends a few inches beyond the edge of the
desk Now kneel on the floor and look under the lip of the white cover. You
should see the bolts in their mountings on &ithear side of your machine. Thera
will be two per side on a model 2004, and one par side on a model 8032
OCbtain a screwdriver that is the right size for your balts and unscrew Ihem.
Save lhese bolts so that you can replace them whan you are finished.



VISICALC Setiing Up Your Equipment

Yau may now slide the machine back so that it ig fully on your table. Now lift
ug the lipht-colored top by grasping the front edge and raising it. The top
and underside are hinged at the back, so you simply lift it up. Hold it and
look inside —somewhere there is a matal bar along the side or front edge ol
the computer casea, This is a brace for holkding the fop open so that you can
lat go. It works on the same principle as the brace used for halding up the
hood on many modais of cars. It may be jointed to eithar the top part of the
case of 1o the undersice. When youve found it, pull it out and insart the frea
end inta the hole in the metal tab from which you ramovad a screw. Make
sura it is secure, and then lat ga of the top of the computer.

Inside the computer your'll ses many things. What you're interested in ks the fai
“printed chcuit” board fasienad fo the black underside. 1 has many alectronic
components plugged Into it, and you're gowg 10 plug W one mare. Now gl the
integratad circult thal is in the pocket in the back cover of the binder hokling
this manual. i is the reclangle with Ittie matal legs, currenily embadded in a
pleca of foam. Look at the llusirations below. The 10p one is a drawing of the
printed circuit board in the CBM 2001 Serles computers. The ong below i i3 the
board in thae Model BO32 computer. Locate the ohe for your compuler and
compare it to the actual board.
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The board It your computer should have Kitle numbers and letters printed on it,
to identity avery sockel into which a companent may be plugged. On the CMEB
2001 Setles, the soccket you want is laballed UD3. in the BO32, the sockel you
wanl is labelled UD12. They are highlighted in the drawings above to halp you
orienl yoursed 1o the board In the computer.

Find tha socket with the appropriate labal for your computer. Notice that it ig in
A row of sockets thal are the same size, many of which alraady have integrated
gircuits (IC's) plugged into them. Study the tops of the IC's that are alraacy
thera and you'll zee that pach ona has e small semi-circular notch cut into the
plastic at one and. All the IC's have besn insaried with the notch facing the
same direction. Lock at the IC that you are going 1o insert (it should still be n
the foam). It, too, has the samicircular natch i one end.

Having dong all this, you are now ready to msert the VisiCaic IC. Befora you
ramove it from the foam, ground yourself to remove ary siatic electricity by
touching the bleck undamside of your computer. Make sure you have the right
sockel, ramove the VisiCale IC from the foam and line up iis legs with thair
réspeciive halas In the socket. You may have to adust the angle of the lags
slightly with a pair of needlences pliers i they don’l line up just right. Makea sure
that the notch Is facing the wame direcilon os the IC's that are alraady
insaried. H is critical that tha nofch be criented correctly. Check carefully that all
ihe legs have been started i their holes — it is all o sasy to miss one and
have it bend out of the socket ar under the waler. Then starl pushing it down,
unfil its sl the way in.



VISICALC Setting Up Your Equipment

Double-check thal all the lags have gone m and then dose up your compier
by doing the same ateps you did when you opened it, but in reversa. After
assembling the rasl of the equipment, vou'll be reedy o use VisiCale.

The computers power cord should ba plugged inlo a wall spcket, and the
printer and floppy disk driva's cables should be connected as shown in the
Hlustraticn belcw. W you arg using an ASCII printer, have your dealer show you
how to hook i up to the compular,

Figppy Disk Model 2040

Printar Model 2022 or 2023

EQUIPMENT HOOK-UP



Some Notes On Your Keyboard Introduction

Some Notes On Your Keyboard

This manual describes the use of VisiCalc on several diflerenl compulers. We
tell you how to enter a command keysiroke by keystroke, utilizing many
illustrative axamples. While the use ot VisiCalc is Mentical on each compuler,
tha siyle ol keyboard is diflierent. For exampte, you may have to use the SHEFT
key on one keyboard in order to type an asterisk (*) and on another keyboard
the aslanisk iz located on the numberpad and is typed unshifled. In this manual,
when we instruct you to type a specific character, we assuma you will press the
SHIFT Koy if necagsary.

'@'l e
*
BER

SN[~ s
juji[o]PT] 7|8
4 |K|L|[:!E a5
NIM] 5 P2 frome 12

%14

2001 SERIES KEYBOARD S

With the keyboard lllusirated above, you do nit use the SHIFT 1o type the
spacial characters such as the asterisk (7). the double guote { ), the right caret
{ = ). elc. Note that the slagh (/). the plus and minus signs, the aaterigk, and the
poriod are al localed on the numberped. Thesa are keys that you will be using
Traguesntly with VisiCaic.
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5032 SERIES KEYBOARD

This keyboard doss use the SHIFT 1o ganerale some of tha non-alphabetic
characters you'll be uging, such as *, *', and . The nstructions in 1his manual
will tell you 1o type a command, such as =A1. Except for an occasional
reminder, we 0o not instrucl you to hold down the SHFT key, although you must
do 30 in order 1o generate the =




VISICALC Loading VisiCale

Alzd nota the positions of the keys that are shaded in the drawing for your
keyboard. You will use them a great deal. You will see the key labellad RETURN
represaniad by this symbol, ® throughout this manual,

The keys with ihe word CRSR (cn the lop kayboard illustration above it is
spelled CURSOR) and little arrows on hem are used 0 conjunclion with the
SHIFT and indicate direction of movement of the highlighl you will see on your
VisiCalc shest, You'll use these kays fraquenily, 1o, In this manual, the
following symbols represent the use of thase keys, and also our nolation for the
sxponantiation characier °.

Symbot  Keystrokes

hd Prags =
. Hold down SHIFT and press |-
» Pross _‘E"
- Hofd down SHIFT and press ==

Press key with singla up-painting arrow

Besides the keyboard differences, there is also the availabilty of the lower case
alphabet on some of the Commodora computers, If your computer uses both
upper and lower case, use the SHIFT to make capital letters, &a you would on a
typawriter when you are crealing ties for your VisiCale shest. In the taxi of this
manual, wa use only upper case fo explain whal to type and what you ses on
the screen. Whather you type a leiter in upper or lower case doas not matier to
VisiCale — it will automatically capialize latters whera it Is necessary for a
command, siuch as =A1, or & formula such as B+ &1, If you use the SHIFT
LOCK key at any img, ba sure to “unlock” as soon as you've finished typing.
Whila the SHIFT LOCK is on, many of the keys you nesd, such as the CRSR
keys discussed above and the keys thal ama shaded on the keyboard Hlustra-
tiong, may not work as described here.

Laoading ViaiCalc

The next step is to tum on your computer and tha disk drive. The swilches are
lxcaled on the back of each ong. Note that the disk drive lights come on for
cnly a second when you turn tha power on, and then go ofl. There is no
indicator on the front of the drive {o tall you when the power ls on. Wa
recommend that you mark the power switch cn the disk drive so that you know
tha “ON" position; then if you are unsure whether the disk drive is fumed on,
you can chack the position of the powar swilch at the back. We are emphasiz-
ing this bacause you must never tum off the disk drive with a disketts In
either drive. To do so may damage the drive or the disketia. It is also good
practica not to turn on the disk dive with a disketts inserted.

Tha word READY will be on the computars screen with a blinking square under
it.

Now you need the VisiCalc program disketle, which is kapt 0 the pocket on the
inzide front cover of the binder holding this manual. A word of caution aboul the
handling o diskettes is in order hare — you can't be too careul with diskettes.
Each diskette is a small, magnetically coated plastic disk, sealed in a protective
square plastic cover, Through the cval culout In the square cover, you can see
the, magnatic surlace of the aclual diskette. Never touch the exposed magnedic

9



Loading VisiCalc Introduction

surface. Prolect the diskelte from dusl by sloring il in the paper sieeve il comes
n. Kseap il at leasl 6 inches from magnedic lields such ag Ihoge generated by a
TY. Extrames of temperature (such as in a car trunk on 3 warm day) couid
deslroy a disketle. and you would bse your dala, or your VisiCale program.
Dan'l bend, staple, or wriltk o0 the square plastic cover with a hard pen o
pencil juse only tha sofl felt lip pens).

Cpen the door on drive 0 {he right hand drive) by pulling genily on ils lowsr
edge. Ramove tha WisiCalc program diskelle irom the paper sleeve and
caretully insarl it into dnve 0. axactly as shown in the illustration below. The
oval culout in Lhe square disketle jacket should enter the drive first. The label
should enter the drive lasl. Gently push Ik diskatte all the way in, and close
the drive door by pushing it down.

DEVICE ERROR
INDICATOR

DRIVE & ACTIVE
INDICATOR

DRIVE 1

DRIVE 1 ACTIVE
INCICATOR

Now you're ready o star lyping on the keyboard. Remember the symbol #
represenis the key laballad RETWURN and alsa thal, depending on the style of
keyboard on your computer, you may have 10 use 1ha BHIFT to lype the
gquotation mark (). The letters you iyps may appear in lpwer case on the
screen, but this will not alfect the instruction you are ghing. H you make &
lyping migtake, use the INST/DEL 1o back up the blinking square 1o tha wrong
characiat and continue typing Irom that poinl. Type the iollowing exaclly as
shown, including the space.

OPEN 1.3,15,710 % MNeote thal is tha letter | and the numbesr rera, hol tha letler
oh.

The drive & ACTIVE indicator will come on and the drive will make whirring and
clicking sounds. The light will go off and on the screen READY will appear
again.

10



VISICALC Inkializing VisiCale Storage Diskettes

if your computer is the CBM B032, hold down the SHIFT and press the key
marked RUNSTOP. The drive 0 ACTIVE indicator will Kght up, the scraen wiil
display a faw characters and the words SEARCHING FOR 0. LOADING,
AEADY, and RUN. The drive will whir for about 30 seconds, then the light will
go off and the VisiCalc screen will appear. It should look like the phoic bolow.

If you hava the PET or CBM 2001 Series computer, type the following exactly:
LOAD =B

The drive will whir and the screen will say SEARCHING FOR . then LOADING
and then READY will appear again. Type:

RUM =
Mow wail for about & minule whils the drive whirs and the drive O ACTIVE

Indicater siays on. The drive will quial down, the light will go ofl, and the
VisiCale streen will appear, looking like tha photo below.

If your sceen doesn't keok like this or the DRIVE EAROR light on the disk drive
comes on, try lbading again. Remove your YisiCake diskeite from the drive
and tum ofl the disk drive and the computer. Then iry the direciions above
again. I the message ERROR LOADING VISICALC appears on your screen,
you probably have not inserted the special VisiCalc integrated circuit properly,
Chack Ha position inside your compuler: is i In the right slol and are all its legs
in thair respective sockets? Make sure your computer is tumed off befare rying
lo remove tha IC. I afler sevaral tries you are not successtul at loading
YisiCale, sae your dealer for help.

Making sure thal the digk drive has stopped whirring and the ACTIVE indicator
15 off, open the drive door, and gently remove your Visicalg program disketle,
Fut this disketle away in s pocket on he inside front cover of your VisiCale
binder; you won't need il again uniil the nexl lime you turn on Your compulet.

Initiallzing VisiCalc Storage Diskettes

Now you must make a working diskette to Lge tor sloring the inlormation ¥
will be craating with VisiCaic. Take out a blank diskette and carefully insert h
into dtive 0 of the disk drive, just as you did whh the VisiCale program disketls.
The label should be up and Ithe oval cuioul should go in first. Motice that a
Blank disketle has a small potch culout on its lefl sida. This cutoul is zensed by
your disk drive, and it tells the compuler thal it is OK o write information on the

1



initializing VisiCalc Storage Diskeites introduction

diskatle surlace. For ils protection, Ihe VisiCalc program disketle does not have
this notch: hence il is sald to be “write-prolected.” Close the disk drive door

Now loflow Ihe instruclions below, and watch the second line from the top of the
scraen. This line is called the ViziCalc prompt line, and is described mare fully
in Lesson One of Part 1) and in Pad ill.

1.Press ihe ; key. On the prompt line you should see COM-
MAND: BCDFGIMPASTVW-,

2.Press the letter § key. The prompt ling should read STOR-
AGE: L5 D1 Q #

A Press the lettat | key, The prompt line should read 'NIT
DISK: HIT RETUAN [ERASES CISK) and under it ara the
characters 0:-VC DISK XX.B. For information on the meaning
and use of these charactars, see the discussion of The
STORAGE Command in Pan (NI,

4.Just press # {lhe RETURN kay}. there's no need 1o hil it.
The red ACTIVE indicalor lighl should come on and tha disk
should whir for nearly & minute.

In 1he inilialization process, the computer is recording a pattern on tha surface
of the disketle, so thal VisiCalc can find a given spot on the diskehe surface
and “wrile” informatien there or “read” it back later. What's more, information
“wnften® by one program (such as VisiCalc) can be kocated later and “read” by a
ditfereni program (which couki ba wtitten in BASIC). Disketies inflialized with an
8032 computer can be used with the CBM 2001 Series coOmplter, and vice
vorsa. i you initiakze a diskette that has had data stored on it from some
previous use, alther by YisiCale of soma other program, that data will be srased
by thiz procass.

Afler the disk drive guiets down and the red ACTIVE light goes oF, open ihe
drive door and carefully rémove the newly initialized diskette. (Never open Ihe
door of ingart or remove a diskette whike the drive is whiriing or the ACTIVE
light is on. Ihis wifl probably damsge Ihe diskette, and may also damage the
drive.)

Look for Ihe adhesive labals that nomally come with a box of Bank diskelies,
Write a note to yoursell. such as “VisiCalc Siorage Diskelte” and ihe date. on
an adhesive label, and apply this labal to the diskelle jacket near lhe
manufacturer's label. You can write directly on the label on the diskelte. but be
sura lo use a fell tip pen. not a ballpaint.

At this poinl. you may wish to initialize some additional disketies lor use wilh
VisiCalc. Simply insatl & naw blank diskelts, close the drive door, and lollow The
lour-step initialization procadurs above. When you've finished, you'll be ready 1o
g0 on to Lesson One of the Tutonal and begin learning to use VisiCaic. Your
scraen should ook like the photo bekow.
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80 COLUMN SCREEN

40 COLUMN SCREEN
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Lesson One

When you have loaded VISKCalc intko your computer, as dascribad in the saclion
entitied “Loading WisiCalc,” the image on your screen should regsemble the
phofo shown in that section. The same pholo is reproduced below. If your
screon is diffarent, type the following keys: ! € ¥, Thig will clear the sheet and h
will look like the photograph. Here wa'll axaming tha compenents of This screen
image mora closaly.

Your screen has become a window into the compular's mamory, which
WisiCalc has organized like an electronic aheet. As you can sae, the sheet is
divided into rows which are numbered 1. 2, 3, and $a on, and columns which
ara jettered A, B, C. and so on. At each intarsection of a row and column there
is an antry posltion, with a coordinate such as A1, B3, C17, and 0 lorth, At
aach antry position you can “write” a message ¢ titke, & number, or 8 formula of
the kind you might enter, keysiroke by Keystroks, on a cakeulator, In a momenl
wa'll demonstrate how you move around and write on this electronic sheat.

Above the white Border with tha ¢olumn letiers. there arg three additional lines
which maka up VisiCalc's control paned. The middie line of this conirgl panel
displays the VisiCalk copyright nolice and verslon number, igr gxample:

(C) 1980 SOFTWARE ARTS, WNC, 1.52

Sheuld you ever need to call or write to Personal Software 10 ask guestions
about YistCak or to reporl problems with VisiCalkc, please be sure 10 nclude
this version number and the modal o your compuler,

Presgs thws koy marked RETURAM. As we mentioned in the seclion “Noles on Your
Kayboard” in Parl |. we'll indicate the RETURN key wilh the symbol &, The
copyright noltice and version number will disappear. Now press the / key
lollowed by the ¥ key, The copyright nolice and version number will reappear
on Ihe middle ling. You can always cbiain the version number ol your copy of
VisiCale by typing the command /.
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Moving the Cursor Lesson One

Moving the Cursor

Al the upper lefl corner of the conlrol pansl you can sea the coordinele A1
displayed. Notice thal thera is & white bar or highlight ovar the eniry position al
column A, row 1. This highlighl is called 1he ¢ursor, You always write on Ihe
alocironic sheet al the posilion marked by this cursor; yvou can think of it as the
point of your pencil or pen. You move the cursor wilh Ihe CASR keys and the
BHIFT kay. These keys cortrol the direction of movement of the highlight. Used
alone, Ihe CASA keys move the highlight down or 1o tha right (the direction of
the arrow printed below Ihe name of tha key}. Throughoul this manual, the
symbols # and » will mean 10 move Ihe highlight down or to the right with these
kays. When you heold down the SHIFT key and then press the GRSR keys. Iha
highlighl will move up of 10 the lefl (the diraction ot e arrow primed above the
hame of the key),

Try pressing the righl arrow key ® ence. Motice that the cursor moves to tha
posiion at column B, row 1, and the cursor coordinate in the upper lefl cormar
of the control panel changes 1o B1. (The copyrighl notice and version number
will also disappear with your first keysiroke.} Now press the left amow key »
{remember 10 press SHIFT along wilh the CRSR key) and watch the cursor mave
back to ils griginal position. Try moving Ihe cursor down lo row 2 of eolumn A
with ® and then back to position A1 with #. Ramember you musl use SHIFT to
move the cursor up or 1o the left.

Scrolling the Window

Whan you first load VisiCale. your screen windaw is positioned to lat you kook al
the upper lefl hand comer of VisiCalc's elecironlc shaet. On the CBM ang PET
2001, the window allows you to se= the first lour columng (A through O} and the
tirst 1weniy-one rows (1 Ihrough 21) of the sheet. On the CBM 8032, the
window lala you zee Ihe first eighl columns (A through H) and Ihe lirst
twenty-one rows (1 Whrough 21}, Neow, with the cursor at Al press the ricpinl
arrow key ® several times untif the highlight is al the righl edge of tha window.
Mow press the right arrow key  again, Nolice that the next column 1o Ihe righi
comes into view. while column A disappears off the lefl edga of the window.
When this happens. we say thal the window has scrofled 1o the right. Try
pressing & a few more times. watching more columns appear at the right edge
of the window, and disappear al the left.

The screen window will also scroll 1o the 16f. {In oL it will scrall in all four
diraclions.) Press Ihe left arrow key # (don'l forget SHIFT) unlil the curseor is at
Ihe lett edge of the window. Then pross « several more times and natice that
Ihe columns Ihat had disappeared as you scrolled the window Lo The right come
back into view. Press # until the cursor is back at posilion A1, Now try prassing
* one mora lime. You should see the highlighl cursor and the cursor coordinate
in the uppet lelt corner ol the screen flash at you. This is VisiCale's way ol
telling you that you are bumping into the adge of the sheat.

Just for fun, prass the up-pointing arrow Key # (you must use SHIFT wilh the
CRSH key}. which would normally move the cursor up. You are umping ints tha
edge of Ihe sheet again. So far we have encountered the lefl edge and the lop
edge ol the sheel Now. we will go looking for the other twe edges.
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VISICALC Automatlc FRapast

Press the down arrow key ¥ unti the cursor has movad down o position A21,
Then press ® again, and notice thel row 22 comes into view, while row 1
disappears off tha top of tha screen window. Continue prassing the ® key unlil
your finger starts 10 gat tired {aclually, a few more presses will dol. As you can
s, the alactronic sheat is quite a bil larger than an ordinary sheel of paper.

Automatic Repeat

¥e can speoad cur search for tha bottem edge ol the sheel by using the
automaties rapeat laaturg of the Computer. To 38 this In action, press the % key
again, and this time Aodd & down. KMuch bettar, isn't 7 (The gurser and the
window should be sorolling downwards autormatically.} Continue to hold down
Ihe ® key until you bump into the botlom edge of the electronic sheel The
cursor will be at position A254,

Now, ked's search for the right hand adge of the shaet. Press & and hoid il
dawn. Tha eursor and window will go scrolfing off 1o the tighl. As the cursor and
window scroll 1o the right, notice how succeeding columns are leltered. Afler A,
B.C, ... X ¥, Zcomes AA. AB, AC, ... AX AY, AZ and then BA. BB, BC,
.. .. The cursor finally stops at position BK254, g5 it bumps inlo the righl hand
adge of the sheet. You are now at the lower right hand corner ol VisiCale's
elecironic shael,

Direct Curaor Movement

Ewven with the aid of automalic repeat, it took a while to scroll the cursor and
window all the way to the lower right comer of the YisiCalc shest. There's an
easy way 1o move an arbitrary dislance acrass the sheet with a few keysirokes.

Type lhe chaeracter . Depending on your keyboard. you maey have la hold
down 1he SHIFT key to generate this character. If you make a mislake. prass
the INST'DEL t0 correct what you've typed, The next section "Backing Up Ihe
Cursor axplaing the use of this key In detail

Two Lhings will happen: i} The message GO TO: COORD appears an the
middle line of the control panel. at the lop ol the screen. i) Directly balow this
message, a small rectangle appears. You have discovared W new ORI
nents ol the VisiGCak: contrgl panel: ithe prompt line and the edli line.
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Backing Up the Cursor Lesson One

YisiCale communicates with you on 2 keyslroke by keystroke basis, just like a
pocket calculalor. Each time you press a key, VisiCalc tells you, gn the prompt
line, what you c¢an type next. Right now, tha prompt line is lailing you that
VisiCalc has racognizad your keystroke command = . which means GO TO an
arbitrary position on the sheet, and that nexl, VisiCalc expects you lo iype the
COORGinate of the posilion o which you want 1he cursor 10 move.

Prass the A key once: The lelter A will appear on the adil Ine (third line from
Ihe top of the screen), followed again by the small rectangle. Notice that you
get a capital A, whether you press the shifl key or nol, VisiCalz knows Ihal you
ara entening a coordinale and 50 takes care of upper case for you. The SHIFT
key matlers only when you press a key with two symbols on it, or as you will
sea. when you are entering labgls. Now press the number 1 key: we wani 1o
move the cursor back io position A1, So far. we have A1 on the edil ling.
followed by the small rectangle. VislCale is still wailing for you to type
something it doesn'l know yet whether you wanl to go to position A1, ar
posilion Atlt. or A121. or some olher posillon. Now press the = key. The
information on Lhe prompl and edit lines disappears. and the cursor and window
mova back to the vpper laft corner of the shee.

Try another example. Press the keys = C 1 0w, Does the cursor move 10 the
expected position?

Backing Up the Cursor

VisiCale has several arror correclion fealures. each of which will be covered in
Ihis lessar. The first ol these is the key labelled NET-DEL.

Press Ihe lollowing keys: - A 1 1, Then pauge 1or a moment balare Rressing
®. Suppose that you inlended 1o move the cursor to position A1, bul you
accidentally pressed lhe 1 kay lwice, You now have A11 on the adit lina,
Tollowed by the small rectangle.

Press the key marked INST-DEL once. Nolica that |he small rectangle "backs
up” ang character and erases the extra 1. leaving you with A1, Now press @,
The cursor will move back to the upper Isht hand corner of the sheet. in genarat.
VisiCale will 1el you correc! lyping emors by backing up with the INST-DEL key.
¥ou can back up more than ane characler. For example, to change A1l 1o A2,
you would press the INST'DEL key lwice, backing up lo laave just the letter A
and then you would press the 2 key to gel A2

Besides backing up, you can “hack out’ with the INST/DEL key. Fress the
following keys: B 5 Theh pause. Suppose thal you change your mind and
decide that you don't wanl 1o move the cursor at all. Press the INST-DEL key
once, and the number 5 will diseppear Irom the edil ling. Now press Lhe
INST-DEL key again. The letter B on lhe edil line disappears. and so does the
prompt GO TO: COORD. You have backed oul ot lhe = or GO TO command
completely, and you can now type something slze.

There's an even faster way lo back oul of a command. Press these keys:

© 1 2. Supposg you decide you don't want to use the GO TO command. Find
Ihe key labelled AUNSTOP and press il once, walching the scteen as you do
so. The screen llashes and lhe prompt and adit lines are blank. You have
backed qut of the GO TO command with one key: RUNSTOP. No matlar whal
you arg typing. you can amways Rack oul and leave the sheet unchanged by
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VISICALC Writing On the Electronic Sheet

preasing the INST/DEL key & tew limes of pressing the AUNSTOP once, as long
as you nolice your error before prassing tha last keystroke of the command or
other entry.

Bafore going on, spand a few more minules moving the curser arpund with the
arrow keys. and the = or GO TO command. Try moving the cursor to a
nonexistant posilion such as AB525. Whal happens? Try moving to an invalid
coordinale such as 25A ingtead of A25. What happens?

Now, get back 10 lhe upper kft hand corner of the sheet with - A 1 & Next,
we're going 10 learn how 1o write,

Writing On the Electronic Sheet

As you have seen, moving lhe cursor and window around is prelly sagy. bul 50
far your elecironic sheel is (or should be) emply, You'll find Ihal wriling on the
sheet is even aasker. Sefore proceading turiher. type the lollowing Keys:: C ¥.
The scraan will go blank, then reappear wilh the copyrighi ¢n 1the prompl line,
This will make sure that the sheel is claar and that the cursor is at position A1,

MNow iype the lollowing keys: 5 & L E & (| you mistype a latler, you can back
up with the INSTADEL key) Siop and ook at the screen, On the prompt ling ig
the word LABEL. This is VisiCak:'s larm for any type of alphanumaric message
that won't be uséd in cakculation which you write on the shaat. On the edit line
is the word SALES, lollowed by the smal rectangie. The small rectangle
indicates that you can sfill use the INST/DEL key to back up and relype the
messaga, or 1o back out completaly. SALES also appears under the cursor
highlight al position A1 on the sheel ' your computer has lhe lwer case
alphabet, all letters yau Lype for lebels will appear in lower case unkss you use
the SHIFT kay for capllals, as you would on a typewriter. LIsa the SNST.DEL or
the AUN'STOP to back up and retype any characters in the SALES label il
necessary. When you are satisfied. press the # key. The informalion on Ihe
prompl and adil lines disappears. and the cursar moves 1o posilion B1, leaving
the label SALES al Al, (Throughout the rest of this tutcrial. all alphabaic
characters will be shown upper case in the text. The photographs will show the
wee of upper and lower case lelters. You can use upper and lower Case as you
prafar for your labels — you won't hurt anything.} Try pressing the INST-DEL key
and then the RUN'STOP. {Mothing happens except for VisiCale Hashing lha
screan al you.)

Now lype the Idllowing keys: 1 6 0 Slop and logk &l the sereen. The prompt ling
says VALUE, which is VisiCalc's term for & number or formula, On the edit line
ig Ihe number 100, followed by 1he zmall rectengle. Press the INST/DEL key four
limes, and watch the number disappear; First 0. then & then 1, then finally 1he
prompt VALUE. Fasition B1 is siill blank. You could, of course, have done the
same thing by prassing AUNSTOP.

Now prass the lollowing keys: 7 5 + 2 § Il you make a typing error, watch the
edit line carefully and use the INST/DEL key to back up.) The word VALUE is
again on the prompl ling, and the edil ine reads 75 + 25, followed by Ihe small
rectangle, Now prass the t key once {don't lorgel to SHIFT il it is necassary on
your keyboard). In place of 75+ 25, you now have 100 (the answer] an ihe edit
ling. You can use this "exclamalion key" fealure 1o parlorm guick calculations
befpre wriling a number on the shesl. (Much more will be said aboul lormulas
and calculations iater.)
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Formnulas and Recalculation Lesson One

Nolice that, so far, nothing has appeared under the cursor highlighl ai Bi.
Everything has been happening on tha edit ling. Now press k., The idormation
an the prompl and edit lnes disappears, and the number 100 appears at
position B1 on lhe shegl Try pressing INSTDEL. {The scrsen Hashas and
ngthing happens.) There |s one other change on the screen since you pressed
w. Can you spot it? The top line of the screen now reads: B (VY 10, This ling
s caled the eniry contents line. becausa it gives the full explanation of the
contenls written in the entry position highlighted by Ihe cursor. Right now. Ihe
eniry conlenls line says (V), for VALUE, and shows the number 100. Press the
% key, and tha cursor will move back to position A1. Now the entry contents ling
réads: Al (L} SALES. The (L) stands. of course. for LABEL

Formulas and Recaiculation

Mow move the cursor 10 position A2 by pressing The # once. MNext, type the
letlers C O 8 T and then press the # key. The cursor moves 1o B2, leavitg 1he
label COST a1 A2, Now we are going 1o write a different kind of tormula. We
want 1he entry at position B2, for COST. to be 0% of the numbar for SALES,
Frass e following keys: . § * B t The "' symboi is used to indicale multiplica-
lion, and depending on your keyboard, you may have to use Ihe SHIFT key to
make the aslerisk, The edil line should now read §°B1. {If it deesn, remember
SHIFT and INST/DEL ) Assuming that you are satisfied. press =, and walch whal
happens. The information on the prompt and edit lines disappears. On the antry
contents line, you shoukd now see B2 (V) 6'G1. And al position B2 is the
number &0, the result of multiplying 6 times 1068, the number at BP1.

Mow for a bit of magic. Prass the # key to move the cursor up to position B1.
Mow press Ihe following keys: 2 B ¢ ® and watch the screen. The number
behind Ihe cursor highlight at B1 changes to 200. What else happans? The
number opposite COBT, al B2, changes to 120. Notice that COST is still 60%
of SALES.

Frass the # key, moving the curser to B2, On the entry ¢contentsa line al the lop
of Ihe acreen. the formula you had typed sartier. 6°B1 is stil there. When you
changed the number at Bt to 200, VisiCale automatically recalculated 1he
tormula at B2 as 6200, or 120, You'll ses many mora gxamplas of this
powerful racalculation leature as we progress,

More on Labels and Values

Lel's look mote cargluily at LABELs and VALUES, and explore an aven simpler
way 1o write formulas.

Prass the following keys: - A 3 & o move the cursor o posilicn AJ, We're
aboul to write a formula to calculale gross prolit as sales minus cost,

Firgt, we'll wrila Ihe labal GROSS. Press the G kay. Motice that the prompt line
immadiately says: LABEL. When you wrile &l an entry position, VisiCale looks
2l tha firsl key you prass la delermine whether you are fyping an alphabetic
LABEL or a numeric YALUE. If you slan wilt one of The letiers A through Z. as
you did here, VisiCale assumes Ihat you are typing a LABEL. If you slar with
one ol the digits 0 thraugh 9 or a decimal point. '.", or with something that could
begin a formula such as plus, "+, minus, -, parenthesis, oor woar #
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VISICALC More on Labele and Values

{which will be explained later), VisiCale assumes thal you are typing a VALUE.
For now, press RUNSTOR 10 back outl of LABEL.

What happens il you want 10 write a message such as -GROSS-or 15T OTR?
Try it. Press Ihe 1ollowing keys: - G A O 5 5 - You may as well stop, becauss
VisiCale will be flashing the screen al you. VisiCalc took tha milial dash or
minus sign lo mean thal you were typing a lommula, the letker G as part of an
eniry position coordinate and then complamed as you lyped something thal
gcouldn't be a formula. Press RUN'STOP to back oul of this mistaka,

To remedy lhis siluation, press the ' key {depending on your keyboard. you
may have 1o hold down SHWFT. VisiCalc takes the '’ 1o maan thal you wanl 1o
lype a LABEL, but the quote symbol will nat be a pan of the message itsalf. As
SO0 a5 you pross the ' kay, the prompl ng says LABEL. The adil line shows
just the small rectangla. Now you can type: -8 R O 8§ 8 - As usual. you can
use the INSTDEL key 10 back up and correct mistakas, You don’l have lo iype a
closing quole symbol. Now press the » key, and the cursor will move to position
B3, leaving Ibe message -GROSS- at AJ

MNow we're ready to calculate SALES minus COST. Tha formula you'd axpact
would be B1-B2. What will happen when you lype B1-B2? Try it: Press
B 1 -B 2 No screen llashes a0 far, 80 prass v, What happened? If you've been
watching the prompt line, you already realize that VisiCalc ook the initial lettar
B to mean thal you were anering a LABEL or maessage. B1-B2 is a perfectly
legilimate massage or commenl, but it doesn't cakculale anything, Under the
cursar highlight you have. nol the result of calculating SALES minus COST, but
the message B1-B2.

Try again. First, we'll aliminate |he erronegus message B1-B2. Try pressing
WST-DEL and than AYNSTOP. Nothing happens. since we've already pressed
. Bul we can use a new VisiCalkc command to blank oul an entry position at
any time. Press the following keys: - B & Tha massaga B1-B2 under the curaor
highlighl disappears, and the entry contenis iina goes blank axcepl lor the
cursor coordinate B3,

Remamber Lhat we usaed \he ' Key to type 2 LABEL when VYisiCalg would
otherwise have Iried to treat it as a VALUE. We can use a similar trick 10 type
the lormula B1-B2 as a YALUE. instead ol a LABEL. Ong way 10 do this would
be o lype the formula as O 1 B1-B2. VisiCalc would 1ake Ihg initial digit O 1o
signily thal we were typing a YALUE. An aquivalent formula is +B1-B2;
VisiCalc will take the '+ {0 indicate a VALUE. Press the lollowing keys:
+ B 1 -8 2 % Now we have whal we wanl. The entry conlents line reads B3 (V)
+B1-B2. Under the cursor highlight 19 the number BD, the result of calculating
+ B1-B2. or +200-120
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Cursor Moves in Formulas Lesaon One

Cursor Moves in Formulas

So far, you know how Lo move the cursor ho an entry position. and write a
message. a number, or a fermula which refers to olher posilions an the
alectronic sheet, such as +B1-B2 in tha previous exampla. By now you
probably alse realize thal it you change the numbers at B1 or B2, the lormula
+B1-B2 al enlry position B will be recalculated. and the new resull will be
displayed at B3,

As you wrote the formula for SALES minus COST, you probably had to check
the screen lo see that the number for SALES was el position Bi, ang the
number for COST was at B2. Mow, imagine Ihat you have aiready wrilten a
large number of lormulas on the sheet, Keeping track of which numbers are at
which coordinates would become lime-consuming. Columns A snd B mighl
have scrolled ofl the left edge of the window as you moved it to display other
parts of the sheet, Then you wonldn't even be able 10 see the numbars nexl 1o
SALES and COST, so writing a new formula involing SALES and COST might
be a problem.

There's an easy way ta solve this problem: you wrile the formuia. bul lal
WisiCale fill in the coordinales! Let's try il. First. Blank ol the formula at B3 by
typing: « B &,

Prass the + key. The prompt line reads YALUE, and the "+ appears on the
edit line, lollowed by the small rectangle. At this poinl. we would normally type
the coordinate Bi. but what we really want is the number next to the label
SALES (currently 200). Point at thal number on tha screen with your finger. Wa
are aboul to do the same thing electronically, by "pointing” with the cursor,

Walch the edit line, and press the 4 key once. The cursor moves up to highlight
the number 120, and the coordinate of that number, 82, appears on the adit
line. Mow press 4 again. Do you see what we mean by “painling” the cursor?
The edit lina now reads +B1 Joilowed by the small raciangle. Now press tha -
key The cursor jumps back to B3. the entry at which we are wriling the
formula. The edit line now reads + B1-followsd by the ubiquitous reclangle. In
gensgral, afler poinling the cursor at the position you want lo include n the
formuta, you simply continue Ihe farmula by typing an arlithmslic oparation
symbol such as -, -, *, or .
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VISICALC Saving the Electronic Shesl On Diskatte

¥atch the 2dil lineg again, and press the & key once more. The cursor movas
up to 120, the numbear next to COST, and tha edit line now reads + B1-82. This
is the lormula we want! To end the formula as it slands on Lhe edit line, press
#. The inlormation on the prompt and edit lines disappears: ihe eniry contents
lina reads B3 {V] + B1-82; and undar the cursor highlight is tha number 80, the
result ol caiculaling B1 minus B2

To demonstrate VisiCalc's recalculation fealure again, press the & key twice to
mova Ihe curser up 1o B1, and change the number there by tvping: 1 0 @ &,
Notice thal B2 changes back 1o 60, or .6 timas 100, and B3 changes to 40, or
100-60.

The idea ol moving the cursor s you wrile a formula may seam a kittle strancge
al first, and If you wish you can always type the position coordinates yoursell.
But as you gain experlence and familiarity with VisiCalc, you'll probably find that
Ihe tachnique of meving the cursor to the positions you wani will become aasier
and morg natural. In time, you'll find tha! you can almost forget about
coordinates entirely, and Lhink in terms of the visual positions of numbers and
lormulas on the sheat,

To test your undargtanding of the process o moving the cursor as you wrile
formulas, you may wish 1o try an example yoursel!, Move the cursor down lo
position BS, and write a fonmula there for gross prolit as a percentage of salkes.
{Hint: The desited formula is +B3B1°100. Try 10 oblain this formula by moving
the cursor and lyping the + and ¢ kays.)

Ly

Saving the Electronic Sheet On Diskette

Az we wrap up this firsl ksson. you'lt have a chance to use ona of the blank
diskelles you initialized wilh the /51 command when you read the section
entilled “Inilalizing VisiCalc Storage Diskettes”™ in Parl | Wa'll save tha conlents
of the: electromic sheet from this leason on diskette. and kad the sheet back into
memory as we begin Lesson Two. N you skipped the discussion of diskete
initialization when you read Part Lihe Intraduction, you can still use the /Sl
command o initialize a diskette now, it won't disturl he inlormation you have
writen on the electronic sheeat. Take out a blank diskette and carefully iollow
the instructions under “Initializing VisiCale Storage Diskettes.” then continue
wilh Ihe nstructions below. If you don't have any, just skim aver the material
below and at theé beginning of Lesson Two on the 'S5 and /5L commands. For
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Saving the Electronic Shest On Diskette Lesaon One

rEurance, it Lesson Two we'll give brief instructions for seiting up the
alecironic sheel with gxacily |he same labels, numbers and lormulags which you
have now.

First, make sure thal yeur disk drive 0 ACTIVE light is ofl and opeh the driva
door. I your VisiCalc program diskette is still in drive 0. carelulty pull the
diskaHe put. and replace it in the pockal on Ihe insida front cover of the binder
heiding thiz manual. Now ingerl the blank diskelle into the drive, just as you did
betore. Gently push the diskele all the way in, and close Lhe drive door by
pushing il down.

Now typg the VisiCalc STORAGE command ¢ 8 The prompt line reads
STORAGE: L S D ) O #. VisiCalc is lelling you Ihat il recognizes S as the
starage cormand, and |hat next it expecls you to press ona ol the keys LS D
a ot # These keys hava the lollowing meanings:

Load the sheet conlents into RAM mamaty Irom a diskatle file,
Save the sheet in memory by “wnling" it into a disketle fike.

Delete a previously saved lila from its place on the diskelte.
Initialize, or format, a blank disketle.

Cil the VisiCak program.

Save o load a shaet in ihe Data Interchange Format [see Parl
lll. the STORAGE Command).

= OT O

Press Ihe leter 5 Mow the prompt kine reads FILE FOR SAYING. and a small
ractangla has appearsd on the edit ine. There is room on the diskelte to hold
savaral gleciroms shesls. So thal you can lind the parlicular shesl you wanl
later, you give sach zheet a name when you save it on diskalte. The savad
information is called a diskelle flle. and the name you give it is called a
filename. VisiCalke will lind an emply area on the disketle and will write the
sheet contents there. Then. in a special area on the diskehe called its directory
or catalog, VisiCalc will save the lilename you specified and a note about where
on the diskeils it saved |he sheet conlenls.

When you are saving a fila, Ihe firgt thing you must tell VisiCale is which drive
the disketls you want to save iha file is in. You have two drives: Ihe one on the
lefl is drive 1. and \he one an Iha righl (which is the one we have insirucled you
to use Whus far) is drive 0 You indicate tha dnve by typing s number and a
colon, lor sxample. O, before the filename. A fiename can be up to sixleen
characters. including spaces. and must not conlain the following characlers: = #
* 2 :0r, . The last three characters of any VisiCalc filename you give will
consgisl o YC. This suflix is {0 abow you 1o diflerentiale the VisiCalg liles Irom
any athers you may save on Ihe disketle. These three charactars usa up three
ol Ihe sizleen avalable, 20 you can use Iha other thineen for the filename of
Your choice.

Lel's namg iha lile we are saving EXAMPLE VYO, Since we nstrucled you 10
placa the blank initalized disketa in drive 0. we want o l2ll VisiCaic 1o save the
lile on the disketla in What drive. Prass the keys 0 .EXAMPLE .V C A3
usual. you can correcl typing errors with the INST.DEL key. When you are
satisfied, press = The disk drive should begin whirming and the ACTIVE hght
should come on. Afler a momenl. the drive should quiel down. the ACTIVE light
will go ofl, and the prompt and edil Tines will go Bank, Your work is salely liled
away on the storage disketle.
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VISICALC Postscript: Prolecting Yourssi From Disaster

This completes Lessan Ona. You may wish lo experiment for a while, moving
ihe cursor aroung and writing your own labels, numbers and formulas Try
writing some fermulas by pointing the cursor to obtain the coordinates. There
are, of course, many more Jeatures of VisiCale which we havenl discussed yat,
and yau may stumble upen ohe o them. As you experiment I sameihing
happens thal you don’t understand, make a note of k, and then conlnueg with
the next lesson. Most of your questions will be answerad as you go. Already,
though, you know enough about VisiCalke to use it for some simple apoicallons.
Try itt

Postscript: Protecting Yourself From Disaster

Hawve you aver worked out a problem or made sorme notes to yoursell on a
sheel of paper, only to find oul later that the shael had been iosl, or that
somecng had ecclidentally thrown it away? Gr perhaps you've lost the results of
some calculation you were performing on an electronic calculator. becausa
power was tumed off. o the battery died. Things can and do go wrong.

As you bagin 1 use VisiCale, you'l fird that al times the resulls you sea on the
screen may be guita important fo you. Loging that inlormation at the wrong tima
would be al bast a real nuisance, and al worst & minor disasler, i, say, you
needed the rasults for a presentation lhe next moming. How can you prolecl
yoursal?

YigiCale i3 designed to be as foolproot as possible. It is quite difficull ta mess
things up badly by anything you might type at the keyboard. For example, H you
give the command o clear the scresn (intenfionally or accidentally) by Iyping
f €, VisiCalkc will display on the prompl line CLEAR: ¥ TO CONFIRM. Cnly if you
typa the leitar ¥ at this point will the contenls of the sheet be srased. If you type
any other key, the ciear command will be aborted, and the shesl wil be loft
unchanged. Similarly, if you type ¢ B to blank out an entry, nothing will happen
unlass ar unlil you press one of the keys », % % & or %, Any other key will
abort the BLANK command.

Save Your Work As You Go

VisiCalc does ils besl 10 prolec you, but olher things can go wrong. Whal if
your building has & power fallure? What it someone pulls the plyy from Ihe
sockel? Whal it you are called away by some amergency and the janitor turns
off your computer?

To protect yoursell, you should save the glactronic sheal paricdically on
diskette. Az you work, think of how long il has been since you lasl saved the
sheat. It you have spent more time than you woukl wish 1o lose il something
weanl wrang, or if you have new resulls which might be difficult to reconstruct,
then i's time to save the sheet again. To keep track of zaveral versions of the
same informalion on diskette, you can append a seguential number (such as
FORECAST 3.WC) or the date (such as FORCAST 10:26.¥C) to 1he filename
you uge when you save the sheet. Remembear Ihat only sixteen characters are
allowed for the filename and spaces ceunt a5 characters.

Anoiher aplion I3 1¢ prid out the sheat on & printer. {See the discussion of the
‘P command at the end of Part 1), Lesson Thrae and in Part 11l ¢f this manual }
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Making Backup Coples of Disieites Lasson Ona

Allhough you would not be able toc examine the lormulas, or change the
numbsers and recalculate, this “hard copy” woukld at least survive through most
imarruptions and amergancias,

Making Backup Coples of Diskettes

Saving your work perlodically on diskelte is only the first slep in protacling
youraelf. A diskelle is a safe and reliable medium lor storing information;
howaver, to be used, a disketie must be handled and transporied from place o
place. Think pessimistically. A diskette may be scraiched. or | may pick up
grease or dusl; I may be damaged by haat, axposad t0 & magnelic field. or
accidertally re-initialized (which srages its condents). And a diskatla will aveniy-
ally waar (ud: 18 average lilstina is about 40 haurs o use (Bsdng read Irom shd
wrilten o in Ihe disk drive). Hence, to prolect yoursell, you shoukd always make
exira copies of your importamt fikes on separaie “backup” diskeftes.

To make a backup copy of your files, you can use VisiCale's STORAGE
command. Simply insert the diskette containing the file you want o copy inlo
the dizk drive 0. and usa the /SL command 1o kead the sheet from the diskelte
file ints memory. (For datalils on the /SL command, see Lesson Two and the
STORAGE Command ih Pan HL.) Then insert a fregh, initialized storage diskette
Inle drive 1, and use ihe /55 command to save the same information on the
new disketie. To tell the computer thal the diskatte on which you want 10 save
the infarmation is in drive 1 [not drive O} type 1 : belore the Tilename you give
when the prempt line reads FILE FOR SAVING. For instance, you might load
the e named ENAMPLE.VC with /SL and than tel VisiCaic 1o save it an the
diskelie in drive 1 by using /S5 and typing 1 :EX AMPLE . ¥ € lor the
flenama. Your sheal wil be safely stored on the diskette in drive 1 with the
Hlenama EXAMPLE VC, and the original shast {in this case, akso having the
nama EXAMPLE V() will stll be on the diskette in drive 0. Notice thal the 1
you Iyped is not part of the filename. The ime it takes 1o maka backup liles wil
be amply repaid the firgt time you try to load a fike from a disketta, only to gat
the message that an errcr ococurred while Irying 1o read the disk.

Altgrnallvely, you can copy lhe arira contends of one diskedte to anciher
diskette. To do this, you musl use programs thal are provided with e Disk
Qperating System (DOS) for your CBM floppy disk drive. There ae several
versions of the CBM disk drive Disk Operaling Systemn, each of which requires
a slightly ditfarent method of duplcating disketta. Read the DDS Usar's Manual
thal comes wilh your disk drive carefully and follow the direclions for proparing
1o use 2 disketie and the duplication procedurs, Tesl yvouwr undarstanding of the
procedures on 8 Jdatz diskelte you make expressly for sxpermentation. Unlil
vou thoroughly understand the proceduras, don'l risk using goced data disketies;
yOu may osa the data while keaming.

Making backup liles is importanl. II's all too easy o read about these proleclive
measures, use them once or Iwkee, and then when youra in a hurry, skip the
backup steps. Yhen disaster sirikes, you'll curse your carelessnsss.

Rarmambwer Murphy's Law:
If amything can possibly go wrong, it will,
Protect yourself,
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Lesson Two

In this lesson, the “fireworks” begin as we show how VisiCale exends and
generalizes the basic principles you have seen s0 far. We will begin wilh the
example built up in Lessen One. showing a figure for SALES, and lormulas (o
cakculate COST of goods sold and GROSS profit.

If you have jusl finished Lesson One, everything you need should siill be
present on ihe electronic shaet. Check your sireen against the screen photo
below, and continue wilh Lhe text from that poiml.  you want 1o practice lnading

the sheet you just saved, anyway, type /CY and then follow the instructions in
the next Section.

If youre tackling Lesson Two in a new session, your first slgp is 1o load the
VisiCale program into your computer's memory. The instruclions to da this are
in Part | in the seclion enliled “Loading VisiCalc.”

Il you saved lhe resulis of Lessen Dng on disketle, you can gasily reload the
same irflormation how by following the instructions below. (Il you didn't save the
sheet. follow Wb inslructions tor sefting up the sheet jusl before the screen
pholo. )

Loading the Shest from Diskette

Make sure Ihat your disk drive's ACTIVE hight is of. \hen opan the drive door
and (M you haven't done so already) carefully remove your VisiCale program
disketle and replage il in Ihe pockel on Iha nside front cover of the binder
holding Ihis manual. Now insert the storage disketle holding the file named
EXAMPLE.VC which you saved al the end of Lesson One into drive 0. Ba sure
thal Ihe kabel on the diskette jacket is up and the oval cutout enlers the drie
first. Gerdly push the disketle all the way in, and close the drive door.

Mow Ilype the Vi5iCalc STORAGE command ¢ 5. The prompl line reads
STORAGE: L 5D 1 Q #. {To review the mearings af the characters L S D1 O
#, check the section entiled “Saving the Elecirome Sheel on Diskelle at the
end of Lesson Oné} Press L. The prompt ling reads FILE TO LOAD. At (his
paint, you could gimply type the name EXAMPLE.VC, ending with the m kay.
Bul let's try somethong else. Fress the » Key once. Your disk drive will whirr Tor
a moment as YisiCalc looks at tha dirgclory and the ACTIVE indicator lights on
each drive will come on (The ACTIVE lighl on drive 0 will reman on umlil you
have brished the STORAGE command.}) Then the name EXAMPLE WO
appears on the edil line! ill a diterant name appears, prass the » key
repealedly until you get tha name EXAMPLE.WVG )

When you press the » key. VisiCale iogks in the disketle's direstory or catalog
for the name of a fila which could be a saved VisiCalc sheel On the adit |ine.
VisiCale prasents the first qualifying filename it linds in the directory tor your
inspection If thes llename is nol the one you want. you would simply press the
®» key agan, and VisiCale would show wou another Flename from the diskelte
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Replicating @ Formula Lesson Two

directory. Eveniually you will reach the name of Ihe desired file {or elsa you'll
reakze that you have the wrong disketiel. Assuming that you have the name
EXAMPLE VL on the edit ling, press ®. Walch the characters flashing by ai the
left end of the edit line. Thase are the same keysirokes you would lype from the
keyboard lo set up the sheel, but they are being “typad” automatically al high
speed as they come back from the diskelie, After a momeant. the disk drve
ACTIVE tight goes off. the information on the prompl and edil lines will
disappear, and Ihe screen should look just like the screen photo below. You
can continuwe wilh the instructions following the photo,

i you don't have Ihe Jile EXAMPLE.VC saved on diskelte, you can type in tha
same information from the keyboard. To praclice maving the cursor and wriling
labets, numbears and larmulas, you can go through the steps in Lesson One. or,
it you're comlortable with these VisiCalc lealures. you can type exaclly the
characters you see below. Aemamber you may have to use lhe SHIFT key to
type some of the characters.

=A1E
SALES® 1008

> A2
COST* §'B1R®

=AJm
"-GROSS-+ +B1-B2m

B

Replicating a Formula

¥our scregen should ook axactly like the one piclured above, The cursor should
ba at B1. If the number under the cursor is not 100. just type 1 0 0 and press
Cy

Al present, we have liguras 1or sales, cosl of goods. and gross profil for only
ang menth (or year. or other period). Now. we'll projed these figures out for
twelve mantha. Lel's assume that SALES will increase by 10% each month.
FPress tha #» kay to mave the cursor to C1, and Iype: 1.1 * « ®& . Notice that
we used & cursor movament to fitl in the coordinale B1 in The formula for the
nex! month's sales. Tha antry contents line at Ihe top of the screan now reads
C1 ¥} 1.1°B1, and the number under the cursor highiigm at €1 is 110, or
1.17100.
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VISICALC Replicating a Formula

To cakulate sales for the remaining tan months, wae would have 10 move tha
curser 1o D1 and type the formula 1.1°C4, then move on to E1 and typa 1.1°01,
and o forth, Since this i such a commen oparation and # requires so many
keystrokes, VisiCalc provides a sharteul way to do it. The shortcul is 1he
REPLICATE command. and il can be usad 1o make copies ol, or "replcala”
farmutas, labals, numbers, blank enfries, atc. across columns, down rows and
5o forh. In this legson, we'll use the replicala command in just a couple of
simple examples. The many uses of this command are coversd mare fully in
Lesson Three.

Witk the cursor at C1, typa ¢+ R The prompl line reads REPLICATE: SQURCE
RANGE OR RETLURN, and on the edil line is G1, the coordinate of the formula
undear the cursor, followed by the small rectangle. Press #. The prampl ling now
reads AEPLICATE: TARGET RANGE, and the adit line reads T .., C1:
followed by the small rectangle. So lar, wa have indicaied thal we want 1o
replicale just the tormula at €1, and VisiCale ig asking us whare wea woukl lke
e pul copies of this farmula,

Our inlent is to project sales oul Jor lwelve manths. The fikgt manth is shown al
B1, the sacond at C1, and the Iweifth month will be ail M1, Hance, we want the
formula repticated in the range o positions from ©1 to M1, Press Ihe » key,
then 1ype a period. The edit ne now reads C1.. . C1: D1 .. . As you can see,
by moving the cursor, we are indicaling where we wanl copies of tha {ormula to
be placad. Now press the » Key ten limes. Notice thal as you move the curgor
lo D1, E1. F1, and s on, the “target range” on the edit line reads D1 . .. D1,
C1...Ef. D1.._F1, and 50 on: ¥isiCalo is iling in" the ending coordinate of tha
target range, just as it did when we moved the cursor i the middle of typing a
farmula.

When you have finished pressing the » key ten limes, the cursor will be resting
at M1, and Ihe edil lina will read C1.. . C1. 01 . M+ (If you movad too tar
with », you can move back with #.) Now press = Tha cursor jurmps back to
C1, where the original formula is stored. The adil lire reads C1: D1, M1
1.1°E1, and thea small reclangle iz highlighting the coordinate B1 on the edit
ling. The prompt line reads REPLICATE: M- NO CHANGE. A - RELATIVE.
VialCak: is asking whether we wanl the same formola, 1.1°B1, a1 each ol lhe
pasltiong in the larget range 01 .. . M1, or whether (he coordinate B1 should be
inlerpratad as refative 10 the position ol the larmula.

We want sales lo increase by 10% in each month, so we wanl the [ormulas to
be 11781, 1.1°C1.1.1°D1, ete. in olher words, 2ach new sakes figure shauld be
1.1 times the previous month's sales. Press A, and waich the soresn. The
information on the proempl and adit lines disappears; the cursor remamns at C1,
where we starled. and numbers have appeared in the visible columns.



Replicating a Range of Formulss Lasson Two

L'se the # kay I¢ move the cursor 1o 01, E1 and F1, and nolice what appesrs
on the entry conlents iine: 1.3°C1, 1.1°D1. and 1.1°E1. Press ihe * key seven
mare times o move lhe cursor aver the entries G1 through M1, scrolling the
window 1c bring them into view, VisiCalke has "typed™ the tormulas for you, and
calculated the sales values for all twelve monlhs. At M1, the Iwelih monih's
gales should be shown as 2853117 (to lour decimal places).

Much has happened during tha lagt few keyvetrokes, and of course thera are
many more options for the replicate command which we bavan't used in this
casa. But what you must remember to type to replicate a formula is very
simplg: i) Move the curser to the formula you wart to reglicatei)Press; A &
to start the replicate command: i) Point the cursor at the first entry position
in the range of positions where you want the formula replicated, press the
period key, and point to the last entry position for you can type in the entry
coordinates); iv) for sach cocrdinate in the formula, press either N or R,
dapanding on whether that coordinate should be left unchanged. or inter-
preted ag relative to the position of each copy of the formula,

Replicating a Range of Formulas

Type - & 2 u to scroll the window all the way back 10 the lelt adge of the
sheet, and then press » to move tha cursor lo B2 To complete our Ilwelve
month projection. we would like 1o replicate the formulas for cost ol goods sold
and gross profil. At the momenl, the entry contenls ling shows the formula for
cost of goods, .6°B1. It we were 10 move lhe cursor 1o B3, we would ses the
tormula for grass profil. +B1-B2. Wa ¢an replicate bolh of these formulas at
onge across the aheel.

Prass ¢ R. The prompt line reads REPLICATE: SOUACE RANGE OR RETUAN,
and on Iha edit ling ia B2, followed by I1he small rectangla. If you were 1o press
- at this poinl. as we did belore. you would repiicate jusl the Tormula for cost of
goods soid al B2, Whan you were finished, you would come back (o the formula
far gross profit at B3, and replicale it into the same range of colurmns as you ddl
lor B2. We can accomplish both of these steps at once: Fress . B 3 . The adil
line now ready B2 .. B2 VisiCak acknowledges Ihal we want 1o repicate a
“sgurce range” of lormulas, B2 through B3 The prompt line reads REPLICATE:
TARGET BANGE. Instead ot pointing at Iha first and last positions as we did
before, we wiil simply type Ihe coordinales ol the target range. Type
C 2. M2 x Forasource range of B2 .. B3, and a target range of S2 . M2
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VISICALC Formatting the Scresn Dlsplay

VigiCalc will assuma ihat the tormula at BZ {for cost of goods) is to be
replicated al positions C2 through M2, and the formula at B3 (far gross profit) is
to be replicaled at positions C3 through M3,

The prompl Ine now rgads REPLICATE: N = NO CHANGE, R - RELATIVE, and
the edit line reads B2: £2 .. M2 8°R1, with a highlight over the coordinate B1.
How do we want the coordinate B1 1o be inlerprated? Our intent is 1hat cosi of
goods sold in any given monih will be 60% of thel month's sales. Hence wa
wani B1, the coordinale for SALES, 1o be inlerprated as relative 16 the position
of aach copy of tha tormula. For the formula at B2, we wani the sates figure just
abave il, or B1. For tha iormula at C2, we want the sales ligure just above it, ar
C1: and so on. Press R. Almost instantly, numbers appear in the other columes,
andg the adit lina now raads B3: C3.. M3: + B1, with a highlighl over B1.
VisiGalc is ready to replicate tha formula for grozs profit, al B3, into posilions
C3 through M3. The +B1 is the beginning potlion gf the formula + B1-82,
Again, we wanl B1 10 be interpreled as relative 1o the position of each copy of
the formula. Press R. Now the rest of the formule appears on the edil line, as
+B1-B2. thig tme with a highlight over B2, B2, or cosl ol goods, is alzo relative
in the gross profit formula. Prass R ance more, Numbers will appesr in The other
columns of row 3. ard the prompd and &dit lines will go blank, The REPLICATE
command has firdshed s work,

Lse the arrow keys to move Lhe cursor to the right and up and down to
gxaming ihe formuias and calculaled resulls displayad in columns C, D, E and
s0 on. Finally, type - M 1 & 10 display the last month's selés. cost ol goods
and gross profit, in column M. VisiCalc has saved you a good deal of work
already. But these numbers are somewhat hard to read, because they fill the
columns and don'l always bne up. Can we 9o belter than this?

Formatting the Screen Display

O course. Type ¢ G F I (for “global formal integer." as explained balow}, and
walch what happensa. |s the new display easier 1o read? If you serall the window
to Ihe defl, you will see that all of Ihe numbers which come into view on the
scregn have been rounded to integers and lingd up on the righl. However. 1hig
dogs not mean that visiCalc has actually rounded the numbers thal it uses in its
calculations. Each number is calculated and maintained with up 10 eleven
sighilicanl digils or decimal places (so that for instance, each new period's
sales is basad on an accurate rendition of the previous pariod's sales). The
numbers are rounded only as they are displayed on the screen.
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Fixing Thies In Place Lesson Two

Parhaps you'd prefer 10 see two more decimal places, for “dollars and cenis.”
Prass ¢, the keysiroke which stans all commands. The prompt line reads
COMMAND: BCOFGIMPRSTYW-. Each of the keys, B, C. D, and so on
through ' is the keysiroke for a ditferent command, So far, wa have seen the
commands A (or BLANK), /C {for CLEAR), /R (for REPLICATE). and /S {for
STORAGE). Now, press G. The prompt fine reads GLOBAL: C O R F. VisiCak:
has racognized the GLOBAL command, which is used to change something
about the enlire acresn display. Next, VisiCalc axpacts one of the keystrokes C,
O, R ar F. Press F. Now the prompt line reads FORMAT DG IL R $ *
VisiCalc is ready for a change to the *global termat,” or the way in which
numbars and alphabetic labels are displayed on the screen. A momant ago, you
used the letter | to change ak of the numbers o Imeger format. Now, press $
{you may nead o use the SHIFT key on your keyboard). Aemember thal you
can yse tha INST/DEL Koy 1o quil the command and starl aver. Notice how the
screen display changes 1o show evarything in dellars and cants form.

As you mighl guess from the FORMAT prempt list D G IL B § *. there are
many other ways t0 ormat numbers and alphabetic labels. It s also possibie to
sel the formal of each entry position individually. These options will ba covered
mora fuly in Lessons Three and Four of this Tularial,

Fixing Titles In Place

If the cursor is not on M1, type > M 1 #&. Only tha rumbera tor each monthy's
salea, cost of goods and gross profit are shown on the screen. Tha tillea
SALES, COST and -GQRAOSS- have scrotied ofl the screen window to the lefl.
knaghnthasimnﬂmifyouwempmpamgnmmmmploxmpmjmﬂm.
with many rows of numbers for sefing and adminatrative costs, taxes, and so
on. It would ba difficult to remember what each row of figures reprasented, once
the titles had scrolled off the screen. Wa'd raally like the lilles to stay visibie at
the laft edge ol the acreen window.

M more sasily said than done. Type = & 1 & 10 bring the tilles SALES, COST
and -GROSS-into view. Now 1ype / T {the TITLES command). The prompt line
says TITLES: H V B N. The possibla keystrokes ara:

To fix hovizantal titles.

To i vartical tlitas.

Fer both horizontal and vedical.

For neither.

20 < I

For now, press ¥. You have asked VisiCalo to fix the vertical calumn A, whare
tha cursor lies, in iis presenl position, no matter whare the cursor is moved
subsequantly. Press the » key aight times, walching the streen as you do so.
Molice that ¢column A stays Rxed in place, while the ramaining columns scroll 1o
the lef, disappearing when they reach column A. Now press the 4 key nina
times. (f you aren't sure of what happened. press the + key again You are
“bumping” inle colurn A, just as you bumped into the lelt edge of tha sheet
once balore. Next, type = M 1 ®. Column A Is stil vislble, making i easy to
ilantify sach row of numbers.



VISICALC Now, For a Guick Hecalculation

Now, For a Quick Recalculation

5S¢ lar, with the aid of the REPLICATE command, you bave writlan one numbser
{the baginning number lor SALES al B1), and thiny-five formulas on the
plectronic sheet. How are these formulas related? Press > B 1 ® fo bring he
firgt eolumns into view, leaving the curser on the initiel SALES ligure. The
formula lor COST at B2 is .6°B1, which depends on the figure for SALES af B1.
The formula for gross profit at B2, in um. depends on both SALES and COST
{ + B1-B2). What about succaading colurmns? At C1, 1he formula is 1.1°B1, so
this entry also dapands an the intial SALES figure. And cost of goods at <2
depends on the figure at C1. whita C3 depends on both C1 and C2, At D1 we
hava 1.1°C1, and 20 on. As you can sea, a change to the inbial SALES figura
at B1 will atfect avery other number on the sheet. Try i, Jusi type 2 new
number, such as 123.45, and press ®, How long did il (ake 1o recalculate
twalve months' worth ol sales, cost of goods and grosz prolit formulas? Type
1 0 0 {and ®&} again, and walch the changes ripple through the other ligures on
ihe scrasn. Scroll the scresn window te tha righl t¢ view M1, the ending
maridh's gales.

At this point, if youre intriguad by this example, you'd like to know how fo
change the sales growth figure of 10%, or the cost of goods percentage ol
60%, and recalculate gross profit, For simplicity's sake, we've designed this
example s0 ihat the only changealde flgura is tha inital SALES. Since the
figures 1.1 and .6 are built into each of the twelve formulas for sales and cost of
goods, we can't changa these percenlages withoul replicating all of the
formulas again, A belter approach woukl be 10 write the faclors 1.1 and 6 info
separate positions on 1ha sheel, and make Lhe sales and cosl ¢l goods
formulas relar 1o these posiions. [T we did this, changing the sales growih and
cost of goods perceniages would be as sasy as changing the initial salas, YWe'll
make usa of techniquas like this in Lesson Three. (i you're not infrigued by Lhis
business-related example, bear wilh us; Lesson Three deals with persanal
budgeting.}
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Adjusting Column Widths Lesson Two

Adjusting Column Widths

Type = B 1 ®. For some time now, you'va baen scrodling tha window back and
lorth across the sheet 1o view the figures for different manihs. You mighl be
wishing for a larger screen thal woukd display mora columns al once, Wall, Yo
Ca.

Type another GLOBAL command: / G € 7 ®_ In an insiant, the screen changes
ta display mora columns. Each column has been narrowed Jrom nine charackers
o eaven characters in width. In gensral, you can use the command ¢ G C 1o sel
tha "giobal column width” to anywhere from 3 ta 37 characters per column on a
40-character screen display and from 3 to 77 characters on an B0-characier
display. Given a eolwnn width, VisiCalc will fit as many columns as it can
across tha screen,

Righl naw, the dollars and cents figures just aboul fill up the avatable space in
these ?-tharacier columns. But we already know how 16 round The numbers to
integers: Type / G F I Now, we have some extra spacs, so let’s narmow the
columng further: Type © G © 4 ®. That gives us even more cotumns of figuras
in the windsw, each column lour characiers wide.

Fause i 3 momenl. Look at the titles, SALES, COST, and -GROSS- in column
A. SALEE has been shortened to SALE, and -GROSS is now -GRO. Have wa
lost the rest of the iabels SALES and -GROSS-? Move tha cursor to posilion A1
to find out. (I you press the # key, you'll bump into coiumn A, which we fixed in
place as a file area. Type > A 1 ®) The entry conients line reads Al (L
SALES. Press # iwice to reach A3, The entry contents line raags A3 L}
- GROSS-. Even though the coiumns have baen narrawed, the full alphabelic
labelzs are presarved,

Can these labels be more than nine characters long? OF course: in Fact, you
can lype an alphabetic label as long as you like, regardless of the current
column widih, and Ihe Jull labset will ba presarved. Try This: With the cursor still
at A3, lypa GROSS PROFIT. Then press Ihe 4 key to move up fo COST, and
type COST OF GOOOS SOLD, Ivllowed by ®. Naxt. type: G € 1 2 ». Notice that
the eniire labal GROSS PROFIT comes into view. whiks the number of columns
n tha window is raduced. How, type ! G C 1 B . Nolice the prompls GLOBAL:
C O R F and COLUMN WIDTH. and the small rectangla on the edil ine as yOu
lypa. As usual. the INST/DEL key can be used for corrections a5 you entar the
Aumber 16. The entire label COST OF GOODS S0LD can ba seen. Lel's fu )
back i/ G C 7 m,
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VISICALC Spiitting the Scresn

The ability to 1% litles in place and adjusi column widths gives us some
compenzation for the limited size of the screen. But, suppose we'd really like 1o
keep the wider columns and 1the cursor at B1, the initial sales ligure, and
change it, while walching what happens tc the final sales and gress prolt ai
column M. If only we had two screens. . . .

Splitting the Screen

Type = E 1 ® o mave the cursor 1o colurmn E. H your screen is 80 characters
wide, type = J t @ to move the cursor 10 column J. Now, type Ihe WINDOW
command : W. The prompt line reads WINDOW: H WV 1 5 L) Prass ¥ (lor
vartical). Your scraen should 6ok like tha photo Delow.

You hava crasted two screen windows, Each one can ba sorolied independently
1o view any portion of the electronic sheel. At present, the cursor is in the lef
hand window. Use ithe ®* kay b move the cursor downwards to row 21 and
beyond. The lefl window will scroll downwards to follow the cursor, but the right
winoow will remain still. Bring the lefl window back 1o the top of tha shesl with
~ 81 R

MNow prass the ; key (vou won't need Lo press the SHIFT key). The cursor jumps
inta the righl hand window. Frass the  key 1o scroll the righl window across to
column M. Yve now have bolh the beginning and ending months' sales, cosl of
goods and grosa prafit figures visible at the same time. Press ; again. The
cursor jumps back 1o the lefl window. (Each ime you press the : kay. the curaor
jumps from one window Lo the other.) Notice thal the cursor has landed al the
same position it was on when we last jumped oul of ihe lefl hand window.

Now we can change the initial sales igure. and walch whal happens in the final
month, Type 1 2 3 lollowead by %, and let VisiCalc recalculale. SALES in
column M should be 351. Try Iyping a few more numbers wilh the cursor at B1.
See i you can find, by Iriel and error, the inilial salas ligure which gives you an
anding monlh's sakes of 1000 (rounded to the neargst integer). (Hint: You can
lypa a number with a decimal point. even though It will be displayed in rounded
form.)

when you are hinizshed experimeniing with recalculation. type the WINDOW
command ¢ W aqgain. This iime. press 1. The screen relurns to normal {1
window). We have sean thal the idea ot a split screan is usedul. Can we get any
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Globsl Commands in Separata Windows Lesson Two

more mileage out ol this appreach? Take & look at the screen, and notice how
much o it is empty. Perhaps we can use The lower parl of the screen o better
advantage.

Type = B 1 1 # 10 move the cursor down to the middke row of the screen. Now
type / W H (lor horizontal), Your scraen should look Nke the photo below.

THES LT W P R S L SR R T

e ] L-ﬁ I T i N e A A

This fime the screen is split horizontally, into a lop and bottom window. Press
the ; key o move the cursor inio the bottorm window. Next, hold down & 1o
scroll the window upwards, until the curser bumps into the lop edge of 1he
sheet. Both windows are now displaying the same portion of the electronic
gheat! The cursor should be at B1 in the bottom window. Jusi for fun, ¢hange
tha number at 81 o 100 in the bottom window, and waich whal happens, The
recalculation affacta both windows. Use the » to zeroll the botiom window
righiwards until column M comes into view. Mow we can sea the first and the
last monlhs at the same time.

Global Commands In Separate Windows

Fress : to move the cursor into the 1op window, and type 1 G C 4 =. Onge
again, wa have more columns on display at tw top of the screen, each column
four characters wide. As you can see, the column widths can be diffarent in Ihe
twe screen windows, The global commands /GG and /GF allect enly tha
window in which the cursor resis at the time the command is typed. Press :
once mare, Moving the cursor 1 The boltom window, and this lime Iype G F §.
We have dollars and ¢ents displayed in the bottorm window, and inlegers at the
top.

Press ; to jump the cursor inta the 1op window, and fype > B 1 & 1o highlight
our ofiginal sales figura. Al B1, type the number 3 0 0 followed by &, and waich
the changes ripple through all the columns as VisiCalc recalculates all the
lormulas. Now type the number € 0 0. Whal happens? Columns H through M
show > symbels in some posilions instead of numbers. As you can probahly
guess, the calculated rasulis are too large to display in imeger form in the
narraw columns of the top windaw, of with two decimal places in the botiom
window. You can prass ; and type / G F I to see the final sales Tigurs at M1 in
the bolom window. 1 should be 1712,
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Summary

We have coverad a lot of ground in 1his lesson and, ai this point, alar the many
axamples we'va shown harg, you may be a litle hesidant to evan touch the
kayboard, in view of the radical changas to the appearance of your work which
can result Trom just a few keysirokes. The jeatures and commands you have
saan here can be masterad mora sasity than you might think. Remamber the
following key poinis:

1.Ho mahar whal you type at the keyboard, you cannol hun
&ither the computer or the YisiCak program. Moregver, it's
fairly difficult to destroy your own work on fhe elecironic
sheet, particularly If you walch tha prompt lina far
keysiroke-by-keysiroks festback and save the sheet periodi-
cally on diskatle,

2. Throughoul this lesson, we have inlroducad only four new
commands, Thay ara:

The REPLICATE command /R, which gives you & shorout
way ol writing similar formulas in adjacent rows and col-
umns,

The GLOBAL command /G, which letg you change the
column widhh (/3C} and the way numbers are formatted
("GF).

The TITLES command /T, which lels you fix rows or col-
umns of alphabetk: fitkess in place, as part of the top or eft
hand “bordar”.

The WINDOW command /W, which lels you split the screen,

either horizonlally ¢r vertically, into two independently
scridlabda windiows.

Much ol the power o VisiCalc is due to the simple and
highly consistant way In which thesa commands inferact with
one another. In almost any conlext, a command will de what
you wauld kegically expect.
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Postecript: Memory and the Eilectronlc Sheet Lesson Two

3.Asige from Ihe replicate command, which basically savas
you fime as youw write lormuias. all of the commands dis-
cussad in this lesson afact only the sppearance of your
work on lhe screen {generally in an elion o compensale for
a small screan size). Nothing you mighl do with the G, /T or
W commands can affect the labels, numbers or fommulas
actually wrilten on ke sheat. When in doubt. vou can always
typeg ' W1 /TN, GFG /G CHYw o reurn averylhing to
neammal.

Armed wilh these assurances, you should He ready 10 experiment, Clear the
screan and fry out these commands with a problam of your own. If you don't
undersiand something, go back through thiz lesson 10 gee what you might have
missad, and check Part |\, the VisiCak Command Referonce of s manual
and the raference card for more complete explanations. You now know enough
aboul VisiCalc 1o bagin to use it really sifectively, Good luck!

Pogtscript: Memory and the Electronic Sheet

As you may know. your compular contains iwo kinds of last semiconductor
memory: BAM and ROM. ROM, or “read only memory.” is manufactured with a
fixed pattern of dala or program inslruclions stored in it whereas RAM, or
“random 2coess Memory” is made in such a way thal it relaing dala which is put
into it only as lang as the memory's ekactric power is lett an, or until new data is
pul into e memory in place of the old data. Dala or program instruclions are
pul e RAM memary &lther by typing al the keyboard or by loading prere-
corded programs of data from cazselte or diskeite.

The VisiCalc program iz loaded into RAM memory from diskelle, and it.
togelber wilh s¢ma RAM which the compuder fself reguires, takes up aboul 21K
bytes. The remainder of RAM mamory is devoled to the VisiCalc eleclronic
shast. VisiCale manages s arga of meamory avlomatically. You never have 1o
concern yoursall with the details of how Lhe electronk: shieel is maintainad, But
you will find it uselul to have a general idea ol how the shest works, as you
begin using VisiCalke lo its fullesl capacity.

How the Sheet Is Reconfigured

Lat's try some axpetiments. Il you have nol already done 5o, lpad VisiCale into
your computer. (You can reder 1o the inslructions in the section entitled "Loading
VisiCak.") ! you already have VisiCalo runming, lype @ ¢ ¥ {o clear ihe sheel,

Now type = B K 2 5 4 m to move lo the lowsr right hand corner of the sheel.
Lat™s try o wrida a numbsr at this position. Type 1 &, Whal happens? As usual.
VALLE appears on tha prompt Ing, and 1 appears on the edit line, followed by
the smalk raclangle. Bul when you press &, VisiCale simply Hashes the screen
ang leaves nathing al posilion BK254, Why?

Think lor a momeanl. Just how larga is this glecironic sheet? The columns are
latlered A throwgh Z AA through AZ. and BA through BK. Jor a tolal of 63
colurmns. There are 254 rows, 20 1hat makes 2 1otal of 63 x 254, or 16.002
enry posiions. Righl now, each posilion i3 nine characiers wide. If all 15,002
entry positions were lilled with alphabetlic [abals nine characters long. They
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VISICALC The Mamory Indicaior

would take up 16,002 x 9 = 144,018 bytas of memory. That's considerably
more BAM mamory than you can possibly have on your computer! Whal's
more, 8§ you saw in Lesson Two, the columng can be widened and the wider
you make them, the more bytas would be nesded.

¥ou can conclude that, even though VisiCale lets you scroll down 1o posilion
BK254. thy electronic sheet 13 not really this large, because of RAM Moy
limiations. Just how jar does the shest aciually extend? Let's try soms
axperimenta to find out.

Type = B K 1 ® to move lhe cursor to the uppet right hand comer of the shaet.
Mow iry Lyping 1 &, It works: Tha number 1 is recarded at position BR1.
Apparenily. tha sheet extends as tar as column BK. Now, let's iry he lowar gt
hand corner. Type = A 2 5 4 ®, than iry lyping 1 ®. VisiCaic Hashes the
screen and reluses 1o record a number thers, So the shesl doesn't seem to
axtend all the way down o row 254,

Bealore you draw conciusions from this experiment, let's try ancthar one. Type
t € ¥ again o clear the shest. Then type = A 2 5 4 ® ance more, Lal's try
writing the number 1 in this pesiion again: Typa 1 %, It works! This time. the
shee! seems to axand down lo row 254 aler all. Now type = B K 1 ® o move
1o the upper righl hand corner of Ihe sheetl, where we recorded the number 1 a
moment ago. befora clearing the sheel. Type 1 w. What happens? VisiCak
refuses 1o record the number. Obvigusly. something unexplained is going on
bt

The explanation is 1hat the electronic sheel is dynamically reconfigured; It grows
10 be the size and shape you nesd as you use it. You aciually start with 3 1 by
1 shesl, starting and ending at posilion A1, Allhough you can move Lhe cursar
> any position up to BK254, no memory 1s actually allocalad for the sheat uril
you write something on il Then the shest grows nlo a rectangle just large
encugh o include the rightmesl and bottommasl positions in which somedhing is
written. As you move further downwards and te the righl. writing labals,
numbers and formuias. this procass continues, untii the availabls MEMory is
axhavusted.

When you wrole the number 1 at position BK1, the shest grew to a size of 1
row by 63 columns. Then, when you Tried to wrile in posilion A254, VisiCalg
tried 1o extond the sheet 1o be a rectangle of 254 rows by 83 columns, bul thare
was nol encugh memory avallable. The reverse happened when you clearad
the shesl and wrota the numbar 1 al position AZ54: The sheat grew 10 a
rectangle of 254 rows by 1 column. Then it was unable to grow o be 254 by
63,

The Memory Indicator

Type ¢ € ¥ again 1o clear the sheet. Look in the upper right corner of the screen
on the prompl line. Just below the letler C is a twi digit number called the
mamory Indbcator. This number is the amount of mamory stil available for
additional antrias on the sheel, in K bytes. Whh 32K ol memory, this numbar
should ba 10 {or ¢lose fo it). The memory indicator will wary as you wrile
information on tha sheet or use commands, such as raplicate, to write
intormation. It you finally axhaust all of the available memory, VisiCaic will flash
the screen and refuse o writa anything more on the sheel, as it did whan you
tied to write at position BK254,
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One questien remains unanswered: How marny bytes of memory does each
anrtry position take up? You know that labaels, numbers and formulas can be
of different lengths and that column widihs can be adjusted from as fow as 3
to as many as the full width of your screan. The answer is not obvigus, so
lat's expariment. The numbers we give in the naxt peragraphs for the mem-
ory indicator may te difarent on your computer,

Type > Z 100 ® Since we clpared the shaet a motment ago, we currently
havae jusl a 1 by 1 shest. A3 soon as we wrile something a1l Z100, the sheat wil
axpand 1o be 26 colmns by 100 rows, for a total of 2600 enry pasitions, |If
aeach position takes, say, D characters (the current column width), the shaet
might use up 2600 x 9 = 23,400 bytes. With 32K ol memory, a sheat of 2600
positiors of 9 characters aach mighl more than axhausi avaeilable memory. Lal's
iry it: Type 1 ® What happens? Tha memary indicalor changes from 10 1o
about 05, The sheet has grown to 2600 eniry positons, but only about SK bytes
have besn used. Since mosi of 1he newly crealed sheel is blank, YisiCalc
raserves A minimum amount of memory — only 2 bytes — for each entry
pogithon.

Dynamic Memory Allocation

If you type a long message of formula al & padicular entry posilion, VisiSalc will
resarva additional byles of memory for the pasition; bul akl of the othar poaiions
on the sheal will remain just large encugh 1o hold the inlormation which you
have writlen in them. This is called “dynamic memary aflocation.” Lat's see how
il works. Type = 2 1 m. At 21, lype ihe label A LONG MESSAGE TO FILL
MEMORY and press #. S0 far we have used only a few bylas. so the memory
ingicalor is unchanged at 05. Mow we'll use up a lot ol mamory quickly. Wilh
tha replicate command, we'l create 100 copias of the label A LONG MESSAGE
TO FILL MEMORY. Type / A ®. and lor the targel range of tha raplicale
command typa £ 2.2 100 * Watch the memory indicator: Alter a lew
seconds, as Ihe replicate command does iis wotk, the indicator changes from
05 to 02 lor, on some computers. 01), We have used up about 3-4K bytes.

One more experiment: Let's erase all lhe messages we have writlan al 21
through Z100. Once again, wa'll anlist the aid of the replicate command. First,
type + B @ I blank oul position Z1. Then type ! R &, The largel rangs is again
22.Z100 & Asthemessagesdisappear, walchthememoryindicalor: lchanges
from 02 (or 01) back 16 05! As you can see. VisiCals reclaims the extra memory
space used lor long labels or formulas when they are erased from Ihe sheet.

To sum up. VisiCale manages memory efficienilly and automatically. Because
memory i dynamically allocaled and the sheel is reconfigured 1o suit your
neds, you can, for all practical purposes. work on a sheel that is much larger
than you could actually fit inte tha computar's RAM memory. Aside from
noticing from tma g lime how much space is glill availabke for you 10 write in
more eniry positions, you need nol concern yoursalf wath prablems o memary
management,



VISICALC Shrinking the Shest

Shrinking the Sheet

One thing ViziCalc does nol do automatically, however, is to "shrink™ the sheet,
Suppose that you have wrilten on warieus portions of tha sheet, causing il to
grow to & alze ol 100 by 100 positions. Laler, having linished with this
information, you mighl have erased or blanked oul the aniry posidicns near the
tighl and botiem edges of tha 100 by 100 sheet. The sheal will ramain
conflgured as 100 by 100, although each emply positien will raguice only 2
bylas, It you begin using addilional memory by writing langthy labala and
{ormulas in other posilions. you may want 1o shrink the sheel o 1he smallest
passible configuration for the mformation still wnflen on i, To do this, you musl
save the sheat on dskatle with tha 'S5 command (as discussed i Lesson
Ong), clear tha shael with 1 € ¥, and reload Ihe saved sheet wilh tha 5L
command (as discussed in Lesson Twa), As the disk file is inaded, VisiCake will
anter on lhe shesl only those labels, numbers and formulas aclually saved, and
in the process the shesl will grow from a 1 by 1 configuration to jusl lhe size
you need lor the informalion remaining. This will make available maore memory
space for addilional labels and formulas,
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Lesson Three

In Leszons One and Two, wa used several axamples 1o illustraie both the
simplicity and the power inharent in VisiCale's toncepts and features. Although
sach individual VimCal: command is quite simple, the various commands can
ba used in combination with each other to achleva a wide range ol useful
eftects. As with any tool, there is skil involved in using VisiCalc eflectively, and
you will gain this skill through experience. In this leason, we will beqin te
itustrate some of the technigues you cen use to get the most out ol VisiCak's
commands. Wa will alse introduce more VisiCale commands and jeatures in
this lasson.

Let's begin with a clean slate. Load the YislCal: program inic your computar as
described in the section entitied “Loading VisiCak:." or, it you already have the
program running, clear tha shael by typing ¢ © .

In this tesson we'll cutline & housshold budget application, wih suggastions as
fo how yoau might adapt it for your own use. To prepare a budget, we'll firsi
project our income for the nex! twalve manths. We'll also project various
necassary axpenses such as jood, rent or morgaga, telephone, eic. as wall as
samlannual expenges such as car insurance. Then we'll use VisiCalke 1o find oul
how much of cur income is left for laisure and for savings and what percertage
of our income is geing for each category of axpense. Finally, we'll consider
vanous anhancements such as calculating the inlerest on our savings account.

Typesahead

First, we'll iay out twelve months or periods actoss the sheet Type the word
PERIOD and press the + key 1o move on tp positien B1. Now, as fast as you
can, fype the following keys: +* + 2 » 3 » 4 »and watch what happens on
ihe screen, Wera you typing faster than VisiCalc could move the cursor and
write tha numbars on the sheet? I 5o, you ncticed & 1eatura cafled typeshead :
VisiCak: remambers tha keystrokes you type, no matter how fast you go, and it
catches up with you as soon as i can. (H you are wondaring why VisiCalc was
&0 slow in Ihe first placa, read the section in Leason Two antited “Memory and
the Electronic Sheet” and you'll realize that the sheet was aclually “growlng” as
you typed.)

Belore going on 10 type the numbers 5 through 12, let's ask ourselves: s there
a bettar way? Let's use tha replicale command and le1 VisiCalc cafcwiale the
numbers 1 through 12, Usa = A 1 ® » » {0 soroll the window and move the
cursor back to C1, whera the numbear 2 is written. Can you oblain the number 2
from a formula? It's simple: Type 1 + &« & The antry contents line should
reéad C1 (V} 1+B1, and the value 2, now the resull of 1+ B1 or 1+1, should
sill be present ai C1. Mow, let's replicale. Typa ! R ®. The prompt line reads
AEPLICATE: TARGET RANGE, and the edit lina reads C1.. .C1: iollowed by
the small rectangle. Press » 10 obtain the starting position, D1 then prass | ;
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Replicating Numbera and Labals Lesson Three

and finally, hold down the * key b move the cursor to column M, which will be
period 12, ({ you overshool, back up with the « kay_) Tha edil line should read
C1.. C1: D1.. M1. Now press @. Tha prompt Iine reads AEPLICATE: N=ND
CHANGE, A =RELATIVE, and tha edif line reacds C1: D1, . M1 1+B1, with a
highlight on B1 as in the pholc balow.

Prezs R to make the cocrdinaie relaliva: This will give us 1+C1, 1+D1, eic.

The prompt and edit lines shoukd go blank. Mova Iha cursor out 1o column M to
check your work: Posilion M1 should show the number 12.

Replicating Numbers and Labels

Type the jollowing characlers, anding with the ® key as shown:
AR INCOMEw1 BOOE

We'll agsuma that $1300 s your monthly “take-home pay™ afler taxes and athar
deductions, MNow, l&r's flll In the Agurs 1800 1or all twelve months. Press: A %
Can you replicale a single number as well as a formula? Of course: A number
is ectually the simplest case of a formuta. Far the targel range, type
C2.M2® You aren't asked whelher the new formula is relative or not,
boecause there are no coordinates in the “formula™ 1600, The number 1200
should now appear in all twelve columns, in positions B2 through M2,

MNaxt, we'll draw a line across the shesl. Mowve the cursor with =~ A 3 ® and
then type ¢/ - . The prompl line reads LABEL: REPEATING, and a small
reciangle appears on the edit line. Whatever characler or characters we type
next will be repeated Io fill the aniry position A3, Type - followsd by &, You
should now have a line ol nine hyphans al A3 Is thiz any different from simply
typing the hyphens manually? Type r G C 1 2 & ASs you can 5ee, the
repaating labal axpards 1o flll the widened entry position. Now, go back to
G C9 R

How can we easily exiend the ling across all rwelva columns? The aver-useful
raplicale command will also replicate labels. Type ! R ®. For lhe 1argel range,
lype B 3 . M 3 ® l's that simplke. You should now have a ling of hyphens
extending all the way 1o column M.
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VISICALC Uning Formulas For Flexibiiity

Using Formulas For Flexibikty

Befors we go any furlhar, lei's think about what we've done. To save ourselves
the trouble of typing the numbar 1800 twaive times, wea replicated this number.
That's fine as far as i goea, bul is it the best way 10 handle our income? It
woukl be batter if we could change the income figure for all twelve manths by
simply typing a new ligure for the firsl month and taking advantage of VisiCalke's
recalculation teaturs. Let's replicate a formula instead of a numbar, Type;

=C2m
+B2®

We have definad the second month's income 1o be the same as tha income for
fhe tirst month, Next, lat's replicate: Type / R & The larget range is
D2.M2® Now the prompt line reads REPLICATE: 8=N0QO CHANGE,
R=RELATIVE. D¢ wa want the same jormula, +B2, in all of the remaning
pasitizng, or would wa prefar +B2, +C2, +D2, etc.? Either way wa can
change the incoma far al twehsa months simply by typing & new number at B2,
Think furthar: What if we should gt & raise in the sisth month? f the formulas
refer io the previous month, we can simply type a naw number in month 6 and
‘propagate” the change through months 7-12. Lat's try it. Type R to make the
coordinate B2 relative. When the raplicate command has finished, usa the »
key to move to month § (posilion G2). Now type 2000 &. Prass » a faw more
timas to verity that each succeeding month's incoma has changed to 2000,
Ware you able to forasee the way In which the change would be propagated? If
you waren sure, move the cursor aver all twelve income figures and Imagine
what would hava happened i all of the tormulas were + 82,

Our next task is ic sl our expense calegores and estimata monthly amounts
for each category. (Sorme expanses will vary from month to month, and other
axpanses will ocour perhaps only avary six months. Wae will leave thase blank
for the momanl.) You can gither type the following exactly as shown, or you can
use tha arrow Weys 1o mowe tha cursor and save yourzell some keysirokes.
{Hinl: To take full advantage of the armow kays, typa all the aiphabetic labsals
first.}

= A48
MORTGAGERSOOw
=SSR

UTILITIES*

=AER
TELEPHONEW 7S
=ATR

FOOD 50

= AR
CLOTHINGS 1 Q0w
AR

CARA EXPEMNSE®DOw
=A10R

CAR INSURANCE®
=A1TTE

SAVINGTS 1508
»CEa
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Replicating Down a Cokann Leason Threa

At this point your screan shoutd ook ke the scresn phoic below:

A uins R

AR el - TN A S T

Next, we wiould lika to repicala the monthly expanse figures in column B across
tor 1tha remaining ekevan months. Rermember our discussion of the merils of
raplicaing a number versus a formula for our monthly income? To give
ourselves maximum flexibility, we should also replicate formulas far the monthly
axpanses. Al C4 we want the formula + B4; al C6 we wan tha formula + BE; al
£7 we wani +B7; and 50 on. {(We'll fill in figures for UTILITIES and CAR
INSUAANCE later.) These formulas are 30 gimllar t¢ aach other and to ihe
income formula + B2 that ii"s iempting 1o look for a shortcut way of byping tham.
Once agaln, the repiicate command comas to our aid. This time, wa'll replicata
a formuta down a column instead of across a row,

Reaplicating Dawn a Column

Make surg thal the cursor is at C2. The eniry contents lingé reads C2 [V + B2,
In a ralathva sanss, C2 & 10 B2 as C4 is 10 B4, and 30 on: We want (o treat the
cogrdinale B2 ag relative. Type MR®. Tha prompt [ine reads AEPLICATE:
TARGET AANGE, and on the edil line is C2. .C2:, follpwad by the small
rectangle. Fress the # key twice. Now the edit line reads C2. . .C2:C4. Typa a
pericd. The curser jumps back to C2; VisiCale acknowledgas that the larget
range will siart al Cd. Naxt, press the # key ning imes {or hold i1 down to utilize
the auio repeat ability) to reach position C11, oppostle the figura for SAVINGS.
The edit ine now reads C2. . C2:C4.. C11, so the target range wil be T4
through C11. Prass ®. The cursor jumgs beck 10 C2, and the prompd lina reads
AEPLICATE: NO=NO CHANGE, R=RELATIE. The edit line reads
C2:C4. . C11: +B2 with the highlight over the coordinate B2, We want this
coordinte to be relalive: Press R. A column of numbers, from G600 to 150,
appaars in column C. Use the # key to move the cursor downwards, pagsing 1o
look at the formulas we've replicated. YWe have what we wanted: A1 C4 i3 + B4,
al C6 is +B6, and 50 on. We also have formulas at C5 and C10, but we can
eazily eiminate them. You can use # and /B to de this, or you can lype axacily
the fallowing:

=05/
‘B
=C10m
B
=40




P

VISICALC Raplicating & Column Seversl Thnes

Raplicating a Column Saveral Times

We now have the formulas we want for each expensa category. Tha nexi step
ig to replicale these formulas across the rowa through menth 12. Do you
remamber how we replicated a source range ol formulas, for both COST of
goods solkd and GROSS profit, acrass the rows in Lesson Two? We can do the
sama thing herg. Press / R The prompt {ne reads REPLICATE: SOURCE
RANGE OR RETURN, ard on the edit ne Is Cd followed by the small
rectangle. Praaa tha # key saven limes to move the cursor down to G11. The
edit line reads C4...C11, folliowed by the smal rectangle. Mow press ®. The
cursor jumps back to C4, and the prompt line asks ua for &8 TARGET RANGE.
Typa D 4 M 4 & Wea have ashed VisiCek to replicate the formula at C4 into
positions O through M4; the formula al C5 into positions D5 through M5; the
formula at C6 into positions DE through M&; and so on, through the formula ai
C11. Notice that we gava only the Nrat coordinale in each column in the tange
ranga. Now the prompt line reads REPLICATE: N=NO CHANGE,
R=RELATIVE. On the adlt ling Is C4: D4. . M4: + B4, with a highlight on B4.
This is the faormula for the firsl axpensa, MORTGAGE. As was the case jor B2
[INCOME), B4 shcould be relative. Press R, and walch 1the scraen Several
ihings happen: i} The cursor disappears (den’t worry), i} The number 600
Bppedars at position D4; il The adit line now reads C6: D&. . MG +B6. VisiCak
has finished replicating the lormulas + B4, +C4, + D4, eic. in row 4, and has
also replicated the bank entry at BS into C5, DS, E5, etc. Naxt, ViaiCak: wanis
1o know how to handle the lormula +B6 on row 8. All of these formulas will ba
ralatva; press R five mora imes, and then sit back and relax. You have writtan
a iotal of 96 numbars and formuias on the alactronic sheed, with tha aid ol the
raplicaie command.

Think about the technigue we used to replicate ihe expense formulaa; Starting
with the prototype formula + B2 at position C2, we created six more prototype
formulas by replicating down a column: + B84 &t C4, + B8 al C6, etc. Then, wa
used these formulas as our SOUrCa range O rapicala sienilar formulas across an
rows 4 through 11. Each of the resuliing manthly expanses can ba changed for
all twalva months simply by typing a new numbar for tha first month. For
example, fype > 8 8 ® and change the number thare 1o 120 ®. Your CLOTH-
ING budget is ralged to $120 for ali twelve months.

To complete cur prajection of expanses, wa'll fill in igures for those expenses
which cannot be replicated across because they vary from month 13 month, Our
UTILITIES bilh will vary depending on the seascn and the need for healing or air
condilioning. Our CAR INSUHANCE premiuma are due every six months; we'l
pay a premium in monih 1 snd manth 7. Type the following exaclly as shawn:

~a5%

1 e 1 -0t B.0u B O Do 300 5 500 5500 SO 5000 1 DO 1 400
=810

1650

=HI1Dm

160

We do nat have 1o Hill in zeros for the other ten months in the row for CAR
INSURANCE, because Yisilal: freals any Bank entry as equivalent 1o zaro. (In
fact, any entry containing an alphabatic label will have a “value™ of zero H it is
referanced alsewhere in a formula.)
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Fixing Titlem In Both Directions Lesson Three

Mow is a good Bme 1o save your work on diskette, if you have not already done
50. Make sure that your ciel drive's ACTIVE light is off, then ramave your
VisiCalc program disketta and replace it in the pocket on the inside front covar
of the binder holging this manual. Now insert an inifialized storage disketie into
drive 0, the label should be up, and the oval cutoul should antar the drive first,
Clogg the drive door, and typs /85 In response 6 the prompt FILE FOR
SAVING, type LESSON 3-1.¥C®. The disk drive should whir for a lew
saconds, and, if all is wel, the driver will quist down and the prompt and adit
inaa Wil gn Hlank. You should also, af this tme, make a beckup copy of thia fMie
on another diskaethe which you do not use excapt for atoring the backup files. If
you should decide fo and this session at this point, be sure o remove any
diskettes from the disk driva bafora you tum aoff the disk drive.

Fixing Titlex In Both Directlons

We agsin have a siuation whare, if we scroll the window 1o lock ai the latar
manths, we wil lose 1ha descriptive fitles INCOME, MORTGAGE, aic. Let's fix
them In place. This time, w&'ll craate a border of titles along both the left and
top edges of the shoet,

Move the cursee with = A 3 &, Now typa ! 1. The prompt line reads TITLES: H
¥ B M. (The meanings of the keystrokes H, ¥, B and N are described in Lagson
Twe and in Par NIl The VisiCak Command Refarence ) Prass 8 to fix titkes in
both diractions. The pesition of the cursor has a dual significance for this
command. If you type /TV fo fix titles vertically, VisiCalc will fix in place ihe
codume in which the cursor rests, and all columns curranily on the screen to the
el of tha cursor. Il you type /TH to Fix btles horizortally, VisiCale will fix in place
the row in which the cursor rests, and all rows curmantly on the screen abova
the cursor. Typing /TB is equivalent to typing both /TV and /TH, so the exact
position of the cursor ig important. In this case, we have created a border
consisting of column A along the luf! adge of the screan window, snd another
border consisting of rows 1, 2 and 3 along the top edge of the window. To
check this, hold down the + key 1 scroil the window downwards past row 21.
Notice how rows 1, 2 and 3 remain in place. Now, type > B 4 ® and press the
* kay 10 see how the window scrolls hoflzontally, leaving column A in place.
(Since all other numbers are the same from column to column, only the
PERIOD and INCOME figures in rows 1 and 2 will change.) Continug pressing
the # koy untl columns A, M, N and O ama in the window, Wae'll usa colurmns N
and O to obtain totals and percentages for our income and expenses.

The Bullt-in Function @SUM

Typa the following:

»>M1k
TOTAL #

The cursor should be al N2, How can we find our total incoma for tweive
menths? You coukd always type

+B2+C2+D2+EZ4+F2+ G2+ H2+ 12+ J2 + K2 +1 2+ M2



VISICALC The Bulitin Function G:3UM

b thare's a simpler way. Press &, watching the prompt ina as you do so. As
s00N a8 you type the @ symbol, the prompt kine seys VALUE. Now typa SUNY
and tha adil ling reads ESUM followed by the small rectangle.

Our nexi step is to indicale whal numbers we want to sum up. Hokl down the «
until you begin *bumping into® the lal hand border. The cursor should be at B2,
and the adil lina should rasd @SUMIBZ tollowed by the small raciangle. Prass
.« The cursor jumps back 1o N2, where wa stated, and the edit line now raads
@SUMIB2. . . . Aa you can sae, we am specifying a range of enfries, just as wa
have done sevaeral imaes for tha replicate command. To finish this range, press
#* ) ®. The eniry contents line now reads N2 (V) @SUM[B2. . M2, and under
the cursor highlight is the number 23000, our total income for the yaar.

The & symbol s used to begin the name of a VisiCake buili-in funpction. When
you bagan the entry at M2 with the symbol @, VisiCalc immaediately knew thal:
i} tha entry was going to be a numeric YALUE; and ii) the next faw letters you
typed would be tha name of a buit-in funclion, Each built-in tunction, such as
@ SUM. perorms soma sort of calculation on the list of values given to i, and
yields a numeric result. Cither examplas of built-in funclions are @MIN, @ MAX
and @AVERAGE; see the reference card and Par NI, The VisiCak Command
Refarance for a complete descrption of ail the funtions. Functions such as
@ SUM will operale over 8 range such as @ SUM{BZ. . M2): a list of particular
values such as & SUMIB2, B7, T3, D8), or a lisl of rangas, values, numbers or
tormulas, such as @BUMIB2. . B7, C3.. .C6, 25 DB, 4'C4). And the nurmerc
rasull of tha function can be used wherever an ordinary number cowd ba used:
for exampha, v a lunclion or another iomula.

For our parsonal budget, wa would lika 1o oblain totals for sach ol our expense
categorias, just a5 we did for INCOME. Once agaln, a raplication is called for,
With the highlipght on N2, which is our prololype formula, presz / R ®. The
targel range s N 4 . N 1 1 ® HNow the prompt ling reads REPLICATE;
N=MNC CHANGE, R=RELATIVE. The sdit line reads N2: N4, Ni1:
e SUMB2, with the small redlangle highlighting B2, Think 1or a moment about
what will happen if we make B2. . M2 relative. Since we are replicaling down a
column, the replicaied formulas will be In pasiions N4, N5, NG, etc. We want
N4 to be the sum of B4. . .M4; N5 1o be the sum of B5. . M5 and so on, which
i what will happen if ihe replicated formulas are relalive. Press R twice, in an
inslant, the expense totals, from 7200 to 1800, appear in column N
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Formatting a Single Entry Lesasan Three

Let's find out what parcentage of cur income is accounted for by each axpense
total. Type tha iollowing:

=01m
PERCENT®#%%

What formula will give MOATGAGE as a percentage of INCOME? Type:
+ N 4/ N2 & We are dividing the MORTGAGE toal at N4, or 7200, by the
INCODME total at M2, or 23000, The resull is 3130435, or approximately 314%.

Formatting a Single Entry

Tha number 3130435 is unnacessarily messy. Thia is the genaral format
(showing ag many significant digits as the column width will allow), which
VisiCalc uses in al cases unlass we ask for somedhing alsa. For our purposas,
two decimal places shoukd be anaugh, The global format command /GF, which
we usad in Lesson Twn, digplays everything to two decimal places. Type
¢ G F % Ow morigaga percomage at pasition O4 now appears as 0.31, bul
evary oiher number on the screen i alse displayed in dollars and cants form.
Even the month number 12 at M1 appears &8 12.00. This is sfill messy. Changa
the global format back to “ganaral” by tbyping / G F G. What we really want i to
display just the number at O4 in dollars arkl cents form. With tha cursor stil ai
o4, type / F 5. That's it! Just as the command /GFS affects evarything in the
scregen window, the command /F$ aflects only the antry highlightad by the
CLUrsor,

Mow that the percentage 0.31 is preity, ook at the label TOTAL at the top of
column N. It is hard to read, because it's 100 cloge to the numbar 12 In colurmn
M. and i doasn't ling up with the numbers balow 1. Move the cursor 1o the labsl
TOTAL with > N 1 & VisiCalc normally aterts alphabati: (abels from tha laf
side of an entry position (the geners! formal for labels, which curmently apphes
globally 1o all antrias including PERIOD, INCOME, etc), wharaas numbars
have their last digits ned up on the right. To change the format of TOTAL, type
f F. The prompl line reads FORMAT: D GIL R $* . The possibtle keysirokes
are.

0 The format defauits to be the same as tha giobal format. In other
words, there is no spacial format for this entry,

G Use the genaral lormat for this eniry. You can use this, tor
axample, (o display a particular number with several decimal
places aven il the giobal format is | (imager).

| Display this entry in integear *ommat,

L Star this entry [either a label or @ number} at tha laff side of the
antry poaition.
Make the last letter or digit of the entry line up at the rght end o
the position.
Display this entry in dollars and cants format.
Display this entry In 4?;sr.p::r.h' format. For examples, see Part I,

Lagson Four, Part [If, The FORAMAT Command and the refarence
card.

For TOTAL, type R. Now TOTAL is Ened up with the column of figutes bekow .
Now press # to move the cursor o O1, and press / F R to “right-justify” the
label PERCENT.

T, u ]
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VISICALC Replicating 8 Formal Specification

Asplicating a8 Format Specification

Type > D 4 & to move to 1the formula for MORTGAGE expensa as &
perceniage of INCOME. We'll replicate this formula down column O 1o obiain
percaniages lor all of the other sxpenses. Type / A ®. The target range is
G5, 011 ® MNow the prompt ine resds REPLICATE: N=ND CHANGE,
R=RELATIVE, and the adit line reads O4: 05, . Q11 + N4, How should we
handle the formula +N4/N2, which is MORTGAGE as a percentage of
INCOME? For UTILITIES al 05, we want + N5/N2. The firil coordinate
changes, but the second, N2 or INCOME, doas not. Prass R o make N4
redative; then, with the highlight ovar N2 on the adit lire, press N o indicate “‘no
change.” Alar a sacond or twd, we hive all of our expaensse percentages, from
031 for MORTGAGE to 0.08 for SAVINGS. Notice that all ¢f the percemages
arg displayed to two decimal places. Press # a few fimes, looking at the entry
conienis line, At 05, for instance, the line reads 05 /F& (Vi + NS/NZ. The
format specification (F$ has baen replicated along with the formula. In faci, it's
possible to replicate a format specification aven if the eniry being replicated is
blank! We'll use thia tick a liths later.

Using Replicate To Copy a Row or Column

Typa = A 1 2 & Now wa'll draw a line undaer cur list ol expenses; then
calculate how much money we have laft for LEISURE. You altready know one
ralatively eagy way 1o draw a line of hyphens, by using the /-command at A12
and replicating the hyphena across. But let's try using the replicate command a
little differantly. Type ¢ &. Tha prompt ling reads AEPLICATE: SQURCE
RANGE OR RETURN, and on the adit line |5 the cursor coordinale, A12,
followed by the small rectangle. Now prass INST/DEL. The A1Z disappears,
leaving only the small rectangle on the adit ling. Let's type a new source rangs.
A 3 M3 @ As usual, the prompt ine resds AEPLICATE: TARGET RANGE.
Typa & 1 2 . A 1 2. Just whal are we doing? The source ranga, A3, M3, is
tha {ine of hyphens already writlen on the sheat. We'ra asking VisiCalc to
replicate the antry at A3 into position A12; the entry at B3 into position B12; and
80 on. Prass ®. Thera's your line. {Incidentally, it woukd have besn sufficiant to
type & 1 2 ® Jor the TARGET RANGE,; VizlCal: will take this 10 mean
Al . A2}
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Changing Windows snd Thiss Lasson Three

Finally, ls's add LEISURE to our budgel. Tha money we have available for
leisura wil simply be our inGoma minus the sum of our expenses. Typa tha
following:

=h13m
LEISURE® + B2-@ SUM{B4.B11)%

The figure for LEISURE, 125, appears at B13. Then raplicate this formuls
across with / A & C 13 . M1 3 ®, and press A thveo times jo make tha
formula coordinates relative. Mow siart prassing the  key 1o scroll the windew
rightwards, and examine the sncouraging results VisiCalc has calculated for us.
Our LEISURE money stars small, at $125 in ihe first month, but it increases
farly gteadily thereafter. Afler the firsi month, we don't have a car ingsurance
premium, and in months 3, 4 and 5 our ulilfies bill goes down. In month &, we
get our raise. which increases our INCOME and LEISURE monay. Continue
preasing % untll you have broughl coiumns M, N and Q into view, showing
TOTAL and PERCENT, and than prass # %o leave the cursor at N13. To obtain
a tolal and parcantage of incoma for LEISURE, we can use the same maihod
wa used aarlar 1o copy the ine ol hyphens. Prass the following keys, and
waich whal happens on itha prompl and edit Ines (hare, we'll use ; in place of
my;

/R INST/DEL N11.011:N13®ARAN
You should have a iotal ot 5150 and a parcentage of 0.22 tor LEISURE.

Changing Windows and Titles

Az we found in Lesscn Two, the screen is too small 1o display both our starling
expense figuras in month 1 and cur calculaled totals and perceniages in
columns N and 0. Wa can solve this problem by splitting the screen into two
windows. With the cursor still a1 N13, prass/ W V. Your screen should look like
tha pheto below. The ltkes th column A ard rows 1-3 are fixed in place n both
windows.

Fraas ; 10 jump tha cuwsor over {o the right window, bringing columns A and N
intg view. Than press / T N 10 ekminate the fixed tiles from this window. The
tila or “horder” column A dizgappaars, exposing column M. Finally, press ¢ onca
to bring the TOTAL and FERCENT columns N and O into view, and prass ; to
jump the cursor back o the lafl window. Press and hold down « to scroll this
window back 1o 1he first month. (Notice that you bump Inlg column A, The fixed
tilles are still in effect in this window.} Your screan ghould loak ke the screen
photo below,
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VISICALC The @MNA and @ERROR Functions

Let's try changing one of our expenses to ses how VisICak: recaiculaies the
expanse totals and income parcentages. Typa > 8 9 & 1 0 0 & What hap-
pans? Your available LEISURE money decraases by 520 asch monih; the CAR
EXPENSE 1otal goes fam $360, or 4% of your income, 1o $1200, or 5% of
income, and your LEISURE tolal for the year goes from 35150, or 22% of
income, to $491C. or 21%.

The @NA and (mERROR Functions

Prass ® io mova 1o postion B10. Let's suppose that you wete about to change
your car insurance policy, and the naw premium was nol yat known. How would
you deal with this in your budget? VisiCalc has & spocial way: Replace the
number 16C al B10 by typing @ N A ®, and walch ihe screan. A3 you might
hava quassed, {NA stands for “Not Available.” When you write this function at
an aniry pasltion, that entry lakes on the spacial value NA. Whan VisiCalc
recaiculates, any formula which reders to an entry contalning NA will itsalf have
a vale ol NA_ In this casa, your car insurance pramium for month 1 al B10
becama Mol Avallable. Bacaugse of this, there was no way to calculate your
lsisure money {income minus the sum of axpenses) for month 1, and so
position B13 (for LEISURE] became Nol Available. Moreover, your total car
insurance expense for the year could not be calculated and also bacame NA,
which meant that the comesponding paercentage of income bacame NA. And,
since ane month's LEISURE expanse was NA, the total was NA, and 80 was
LEISURE as a percentage of ncome. Change B10 back 1o 180 ®, and af of
tha cakulated values will be rastored.

Here's a related issue: Suppose that, instead of typing a number, you were
trying to calculate your own car insurance pramium as the insurance compary
does, but you made a mistake and triad to divida by 2ero. Typa1 / 0 ®. As the
screen shows, when VisiCalc evaluates the formula 1/0, the result is the spacial
valua ERACH. Like NA, the value ERAOR “propagates” Any formula which
rafers 10 an endry with the value ERROR will Hsalt hava the value ERAORA.
Thera ara several ways o cbtain a value ol EAAQR: dividing by Zero, taking
the logarithm of a negative number, calcuiating a value that &= simply too large
for the compuier to reprasent, etc. You can also deliberately obtein the value
ERAGHKE, just as you did for (. NA, by typing the function namea @:ERROR. For
now, change the value at B10 back 10 180 dr 50 that the ictals and parcentages
can ke cakulated.



The Insart and Delate Commands Lasaon Threa

To make sure that we can continue from this poinl if somathing goes wrong,
la's save the shest on digketis mgain. The storage disketia which you used
earier in this lesson should atill be in place in your disk drive. Typa 7 5 & and,
in responss to the prompl FILE FOR SAVING, prass the « key. The disk drive
shoukl whirr, and a filename shoukd eppaar on the edit line. Continue pressing
tha » key, if necassary, until you hawa the name LESSON 3-1.¥C on the edit
linre. Then preas the MWST/DEL four times until the small rectangle is shting
whare the 1 was. Now typa 2.¥Ce, waiching the edit ine as you type the
charmcters. You are saving the shaet under the revised name LESSON 3-2.vC.
Once you've started, all it takes ks a few keysirokes to protect yvourael! from
disaster,

Now, prass ; to jump the cursor into the right hand window. Theta am no fixed
tles in sifect i this window, and il you look closely, you'l nolica that the
columns are slightly narower here than in the el hand window. (VisiCalc
automatically adjusted e column widtha 10 make room for the extra veriical
bordet ol row rumbers which runzs down the cenlar of the screen.) Mext, press
¢ ¥ 1. Thig laaves the narrowed columns on the screan. When you type A 1o
ratum 1o one screen window, the globat column, format, and litle settings for the
full screen are obiained from the window where the cursor les at the time you
type the A1 command. [ you hed typed /W1 wilh the ¢ursor in the leA hand
window, the screen would now have fixed tiles and columng ning characters
wide. For now, type G G 9 ® and = A 7 & to adjust the column widihs and
scroll the screen back 1o Lhe lal edge of the sheeat. The cursor should highlight
the label FOOD,

The Insart and Dalete Commands

Let's say you decide 10 lake on a life insurance policy which has monthly
pramiums of $115, and you want ic incorporate this expanse into your budged,
It you ware working on an ordinary shest of paper with tha sama arrangement
ol figures which we have on the screen, you'd have to erase semething, of
wiite in bny letlers or ofl to the skie o make roem. But VisiCalc's elecironic
sheet is more llexitie. Type / | R, far "insert row,” and waltch the streen,
Everything at or below the cursor moves down 1o make room, leaving you with
a blank Nre al row 7 whare you can anter the Iife insurance figures, Notice 1hat,
for exampla, the amounts for SAVINGS, which used to be ¢n row 11, are now
on row 12. This may remind you of the formuta you wrote for LEISURE, which
was income minus the sum of expanses: +B2-G+SUM(B4. . .B11). Now SAY-
INGS at B12 is oulside this ranga. But the figures for LEISURE haven't
changed. Type > B 1 4 & and ook at the enfry contents line. The formula has
changad to be + B2-G SUM(B4. . B12H Whenever you insert (or delele, or
move) a fow of column, VisiCalc automatically agjusts all of the fermulas on the
shesl so that they refer ic tha same entry positions as bedore, even thaugh the
coordinatas have changed.

MNow typa tha following 16 fHl in the life insuranca axpanse fioures, Since all we
have iz a blank line at row 7, we will alse have to add the formulas 1o cakuate
TOTAL and PERCENT for this new expense.

=ATR

LIFE INS® 1158 + &

ARD7. MTA

=>Na®

A NT-RAAN

=A10® 60



VISICALC Culcuiating interest On s Savings Account

Nofice that our LEISURE monay has decressad by the amouni of the lita
insurance premiums each month. Position B14 is now -10, maaning that we'ra
overspanding our incema in month 1. Perhaps we should ride the bus 1o wovk,
and in that way all but sliminate our CAR EXPENSE. Type = B 1 0 ® and
then press / 0, walching the scraen as you do so. The prompl line reads
DELETE: R . (With the cursaor at B10, you could delgte row 10 by pressing A,
o column B by prassing C.) Preas A, The 1ila and iguras ior CAR EXPENSE
disappear complately from the scraen, and everylhing below the cursor moves
up ona row to take up the slack. CAR INSURANCE & now al rmow 10, and
SAVINGS is back al row 11, Our LEISURE money has increasad, back 1o $90
for axampla, at position B13. {If you were to check the formula al BY3, you'd
find that it has beer adiusted back to +B2-@SUMB4. . B11].)

You can alsc insan columns. Say, for example, hal you wantsd o obtain Six
month totals jor your income and axpansas. Type > H 4 ®, The lormula therg
is +&G4, and you know the formula al 14 is +H4. Mow press / | C. A new,
blenk column appears in place of column H. {Nolice that the insert command
always insarts a8 row or column belore, meaning “closar to row 1 or column A
than,” the row or column where the curscr fies.) Press » to bring into view tha
ald colurmn H, now rglattered colurn | The formwia at M s still +G4, so the
propagation of the INCome and axpanse smMGuMms sKips ovar the newly created
blank colurnm. Prass » twice mora, and natice that the naxt lomulas are + 14
and +J4. Now mova back with = H 4 # and typa ; O C. Now the blank
column has baen deleled, all of the other columns Lo the right hava moved back
to eliminaie the empty space, and averything has relurned 1o normal. {IF you've
made any mistakes in this section, you can clear the screen, reload tha diskatia
file named LESSON 3-2.¥C, and try each step again.)

To tasl your understanding ol the Ingerl and raplicate commands, iry the
foliowing an your cwn, then compare your approach with the instructions balow:
insert the names of the months, such as JAN, FEB, MAR, etc. just below the
maonth numbers 1 through 12

Have you succeaded? Heras one way o do it Type asectly b following:

A2

ARMONTH*/FRA:C2.MZ: (This replicates the format (FA}
JANSFEBeMAR®APF»MAYS JUNULe ALK
SEFeOCTeNOVEDEC R

=A2W

Calculating interest On a Savings Account

Asccording to our preseni budget, we are Eetiing aside $150 sach month lor
savings. Part of the motivation Jor doing this, of course, is that we would ke 1o
aam interas! on this money. Let's usa VisiCalc to projact the interast and the
accumulaied balance we would héava i1 we put this money Inle & savings or
cthvar invastmant account.

We'll assuma thal migrest on a savings accounl i3 paid al the rate of 5% par
yaar, compounded monthly. But, 10 give curgalvas llexibility, we'll write this
irlarast rabe inlo & separate positon on the sheed, 30 that wa can change it
later and lat VislCaic recalculate the Intaresl and accumulated balanca. Type
= A 15 ®EAY ACCT & 05 & |

&1



Calcuinting Intarast On & Savings Account Lesson Three

On the frst day ol each menth, our eccount will be cradiled with interest 1or the
belance in the account during the previous month, and then we'll deposit our
monthly $150. Type the following:

=R17 R

{FEA G0
=A16M
INTERES T

The $100 at A17 is the previous balenta n the savings accourt belore our
budget begins. The interest peid lor one monih will be one twelfth of the yearly
rate {e.9. 05 diviiad by 12} times this previous balance. Type:

F3+ B1SM2'A1TS

The calculated result of this formuta should be 0.42, shown al B16. Doas this
figure make sense? A year's simple iMerast at 5% on $100 would be $5.00.
Cne twelfth of this wouk] be $5.00112, or $0.41666 (which rounds 1o $0.42).

Fress # to move to B17. Our new savings account batanca wil be the pravious
month's Balance, ptus the interest, plus the savings deposit for this month.
Typa:

FE+A17 + 4 +B12K

(f you like, wou can point with the cursor to fill in all three coordinates in 1his
formula.] The result, as expected, is $250.42.

Now, we can replicate both the interast and account balanca formulas across
for twalve months. Type:

=B1em
R®:C16M1E6:NRRARA

Az you typa the N and R's 10 detarmine whether @ach coordinate should ba
unchanged o relalive, think about what each one means. Tha inlerest rate ai
B15 is clearly N. The A for A17 means "use the value of the eniry one position
down and to the lefl of gach copy of the formuls,” and so on for tha othar
coordinates. Press # 10 examine the calculated results. The inlerest paid each
month ncreasas, sings both cur monthly deposits and the accumuiatad interest
are pdded into the balance on which the interest is based. Continua scrolling
the window rightward unill colurmn N comes inlo view, and then type the
followlng;

=MHITH
FE+ M7 + N4

This is the combined tolal of o savings and Inisure meney, or our “discretion-
ary [ncoma.” It should currantly be 8676.94,
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VISICALC The Move Command

The Move Command

Type > A 1 1 ® The cursor should highlight ihe label CAR INSURANCE.
Paying that insurance premium in month 1 is 1aking & big bite oul of our
avallable LEISURE money in month 1 (which s $920, az opposed to $250 in
month 2). Perhaps we can pay the insurance premiums by taking money oul of
the savings account,

On an ordinary sheet ol paper. more erasures and wrilling in the margs woukl
be necassary. Nol 50 on YisiCalo's electronic sheel. Type ¢ M. Tha prompt Nne
regds MOVE: FROM. . TO, and on the edil ling is A11, the cursor coordinaie,
followed by ihe small rectangle. Now press # The cursor moves down to
highlight SAVINGS, and the edit line reads A11.. .A12. Prezs the * key four
morg limes, watching the edil kine change from A11. . A2 1o A11. . A16, much
ag il did for 1w FSUM function and the replicala command. The cursor
highlights INTEREST at Al16. Mow prass w, and walch lhe scraen. The
following things happen: ij The entireé row for CAR INSURANCE movas down
from row 11, reappaarng just above INTEREST gl row 16, i) The rows for
SAVINGS, LEISURE and SAV ACCT move up, taking up the space vacated by
the okd CAR INSURANCE row, and making a new space just above INTEREST
tor the new CAR INSURANCE row. iil) The cursor remains where i was when
we started tha /M command: at A1, which 15 now SAVINGS,

MNow look at the ligure for LEISUAE in month 1. i has increased from 80 to
260. The car insurance premiumn has been taken oul of the sum of expensas
used 1o calculale LEISUAE (the formula at B12 now reads
+ B3-@SUMIBS5. . .B11}). Hence, the CAR INSURANCE expense is currently
unaccounted for. Wa musl revisa the lormulas in row 17 10 take the car
ingurance pramiom out ol tha savings accound balance. Typa - B 1 7 & and
Ipok at the eniry coatants ling. The Bmula reads +A17 +B16+ B11, meaning
the pravious account balanca, plus & month's inlarest on thal balanca, plus this
month’'s savings depasit, To 1this wa must add “minus tha car Insuranca
premium (if any].” Type the following:

+A17 + B1E + Bl11—sed
fR:C17.MIT-RARR

This whi replicala the new account balance formulas +A17+ B16+ B11-B15,
+ 817+ C16+ C11-C15, etc. across the row.
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Obtaining Monthly Expense Percenisges Lesson Throg

Now fype > N 1 7 ® 1o examine our fotal discreticnary incoma: i has declined
from 8676.94, bafare wa 100k the insurance premiums out of savings, to
BEBE.10. We ara now saving less and spending more on Isisure, 3o wa have
lost about $10 Interest on our savings account. (Notice that cur LEISURE total
at Ni14 hag Increased from 4730 10 5050.) Perhaps we shoukd save a litlle more
each month 10 replenish the funds iaken cut I pay the insurence pramiums,

Typa > A 1 1 ® & to bring the tiles back on tha screen and highlight our
initial SAVINGE figure at B11. Since the $180 expense for CAR INSUHANCE at
Bi5 covers our premiums for sk monihs, we should save one sixth of this
amount each monih, in addition to our usual savings deposit. Type
150+ (B1 5/ 687 & (The parenthesas in the jormula el VisiCale to
calcilale that portion of the formula first. See the saclion antitled “The VALUE
Command” in Part HI for a full discuasion of precedence.) Thanks 10 our earker
use of formulas, VisiCalc aulomatically propagates the adjusied SAVINGS
figure acroas all twelve months, and also recalculates LEISURE and our new
savings accounl balanca. This recalcuiation has made the screen display
somewhal messy, because the global formal for numbers is siill the siandard
formal, ar “general.” We can clean up the display by typing s G F i. The
interast and savings account ligures sl show dollars and cents, because sach
of thasa entrigs has the “local format” /FS. Now, type = N 1 7 & 10 reaxaming
cur intal discrationary incoma. It has increased o B873.53, By saving aboul $27
more each month, we have reduced cur LEISURE tatal back to 4730, bhut we
hava regained mos! of the interest we had lost before. VisiCale can raally help
you budget in ways thal you woukdni have contemplated bafora!

Obtaining Monthly Expense Percentages

This lesson has given you 2 kot of practice in techniques for using commands
such as replicale sffectively. Here's a challenge o iest your masiery of the
raplicatea command: Give yoursell monthly percentages for each of your
axpensas, from MOATGAGE through SAVINGS, H's possible to accomplish this
by typing just one formuis and wskg the raplicale command twice. Belore
irying, sava your work by typing / 5 5 and using ® as necessary 1o bring the
filanama LESSON 3-2VC onte the adit line, and press INST/DEL four bimes,
then type 3 . vV C ®. (Il you need them, hare are some hints: Usa the arex of
tha sheet diractly below your list ol monihly expanses. Remembar that you can
replicate format specilications. f you wani to get fancy, you can label each row
of percentages with one more use of the replicate command.)

H you've sucteeded, congratulations. You can probably do anything you want
with VigsiCak from now on. Whather you've succesdsd of not, Iet's make sure
that your bixigat matches the ong in this kssan: Clear the shast with/ C ¥ arwd
reioad the fike you just saved by typing / S L, pressing ® unlil the fllenama
LESSON 3-3.VC appears, and then pressing ®. Now typa exacily the following:

=ASMIR

/R INST/DEL AS.A11:420:

#/F%+B5B3n

fR:B21.826:AN

fR.B26+ M20:RRRARARRRARARR {Type R lourtaen timas)
>AEWm



VISICALC

The frst raplication n this sequence Husirams another use of the replicate
command: You £an copy & range of erlries into another part of tha same
column (in fact, to any other arga an the sheeat) simply by spacifiing the
dastination starting coordinate for tha tanget range. Check row 21, for UTILI-
TIES, to vexify that the percantages may chande from month o month.

Synchronized Scrolling

Az you can sea, the area of the sheel which we have used extends beyond the
screan window in both the horzontal and vertical directions. The window has
kegun scrolling downwards, and our month labalks, INCOME, and our irst lew
expanses have disappeared from view. Let's spil the screen 8o that we can
sep both the axpense amounts and the percentages al the same tima. Move
tha curzor up to A19, just above MORTGAGE. Now type / W H. Tha screen
spks horizontally, leaving just encugh room for the expanse percentages in the
bottam window (which we'll aftand to in 2 moment). Now type > A2 & % ¥,
This shouid leave rows 2 (MONTH) through 14 {LEISURE) on display in the lop
window, with the cursor at A4, MNeot, type ! T B to fix the horzontal and vartical
borders in place. (Notica thal the colimng and rows forming the borders do nol
hiave to glart from the edges of the sheet.) Finally, type ; = A 2 6 & 10 bring
all ol the expense percantages inio view, and / T v to fix the iabsls MORT-
GAGE through SAVINGS in place.
MNow press + until tha bottorm windaw bagins scrolling rightward. Tha problem is
that wa can't easily tell which months these expense parcentages refer 1c. The
month labels, such a8 JAN, FEB and MAR, are visible only in the top window,
which isnt scrolling. Wa'd really [IKa 1the two windows to scroll tegethsr
horzentally, b remain independent vardically so that we can view different
araas of the sheat through the two windows, as we are now {with rows 2-14 in
tha top window and rows 20-26 in the botiom). Press ! ¥y again, and kok al the
prompl lina. The possible keysirokes ars:

H To spit the scresn horizomially.

¥ To split the screen varlically,

1 To relum 10 one Sorean window,

5 To synchronize tha two winodows.

U To wnsynchronize the windows.,
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The Order OFf Recalculation Lesson Threa

Prass 3, and walch what happens in the fop window. Notica that this window
scrolls over so that portions of the same columns are visible through the top
and bottom windows. Now press + a few times: The two windows move
tagether “in sync.” Type ; to jump 1he cursor into the top window, and then type
> B 7 #. Try changing the TELEPHONE expense to something alsa, say $100
per month, and waich the Ine of percentages opposite TELEPHONE in tha
bottomn window. Molice that LEISURE in the top window also changes. Now,
lot's uze the two windows for a differant purpose. Type 7 W U to unsynchronize
the windows. Then move to the boltom window with ; and type
> A1®/T8 >017 &0 bring your LEISUAE tota) and percentage, your
final savings account balanca, and your combinad discreticnary income inlo
view. Then preas ; to jump back to the top window, landing at B7, and changa
the TELEPHONE expenas back to 75, walching how this effects the LEISURE
percentage in the botom window. You can also experiment with the budged in
ather ways. At this point, you may wish to save the resulls of this lesson by
typing, for axemple, | S 5 MY BUDGETVC ®.

The Order Of Recalculation

S0 lar, we've gimply noticed thal VisiCak recalowiates the values aof all the
formules on the sheel, bul we haven't looked closaly at how this is done. Thers
are soma subtieties 10 the process of recalculation which can atfect your results
when you set up a complex problem with many inlerdependencies. We'il
congider these issues here,

VisiCale recalculatas by starling at the upper left hand cotner of the sheat and
working = way downward and to the right until i reaches the lower right hand
comer of the sheet. Each formula is evaluaied only once, urless you ask Jor an
extra recakeulation by pressing |. This means, for sxamphe, that tha entry at
position AY cannol be a formula which referances other positions, and that in
general, formulas which reference other enirigs must be located balow and/or 1o
the right of thase entries.

WisiCak will evaluate the iormulas on the sheet in either of two possible croers:
“down he Colmng” or "across the rows.” Look again at the letier C Just ho the
lefl ¢! the direction indicalor at the upper right corner of the screen. Thig (s the
recalculation order indicalor, and it can be either C, for columnwise recakula-
tion, or R, for rowwisa recakiulation. When you load the VisiCalc program or
clear the shesl, ViaiCal: is s&t o recalculaie “columns firsl:" It will evaluate first
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VISICALC The Order Of Recalculation

Al, then A2 A3, .. &t then B1, B2, B3, . . ., sfc., than C1, and 50 on, If you
changa the mcakulabon onder 10 "rows first,” VisiCalc will svaluate first A1, then
B1, ©1, .., eic, then A2, B2, C2, ..., atc., then A3, and 30 on.

For many problems, the choloe of row versus column fwst recaloulation has no
effect on the resutis displayed on the screen. But thare are casas whete you
must use the right recaiculation order fo obtain cormect reaults, and it's Impaortant
to recognize thesa cases when they ariae. So let's consider an exampla, Claar
tho shesl with / © ¥ and fype the folowing:

1e—A2 R
=ADE
1+AI2'B1®
=>CEm

+A1w] + CH®
=CEm
=Dse2"CE®
=AIR

As you type the jormulas, think about how pach artfy deperxis on the otter
antries. As you can probably see, the matrix of enirles starting ai A1 musi be
recalculated in the order A1, A2, B1, B? (since B1 depands on A2). The mainix
of entrigs at C5, however, rnuut be recalcuiated in the ordar C5, D9, €6, D&
(ginca C6 depands on D5]. With the cursor at A1, type 2 ® and waich whai
happens. AZ becomes 3, Bl becomes -3, and B2 bacomea —§, as expacied;
but while C5 bacomes 2 and D5 hecomes 3, C5 remains at =2, and D6 a1 —4,
The formula at D5 was recalculated, but this cocurred (oo fate to affect the

recalculation of CB and D&. Now preas 1 fa iriggsr an extra racalculation: This
fime CE becomes —3 and D€ becomes —§.

Now wa'll changa the order of recakculation from “columns first™ to “rows first:"
Press ¢ G. The prompt lIine again reads GLOBAL: C O A F. Preas O. Now the
prompt line reads AEEVAL ORDER: R C. Press R. Notice that the recalculation
order indicator at tha upper right comar of tha screen changes from C to R,
Now type 1 # and waich the screen. Thia ime, DS becomes 2, C6 becomes
=2, and D6 pecomes —4; but whils A2 becomes 2, B1 stays a1 —3, and B2 at
=5, Cur problem with B1 and B2 is, of course, symmetrical to our aarlier
proflem whkh C6& and Dé.

The moral of this exampla is thal you should lay out your calculations with
githar columnwisa or rowwise recalculaticn in mind, tat not both, It posaible,
you should arrange things so that the resufts will ba correct with edither
columnwisa or rowwlse recalculation. Then, if you decide o calculabe somathing
new that requires a particular order of recalculation, you won't be conatrained
by other depaendencies on tha recalculaton order. For exemple, the parsonal
budget cudlingd in Lesson Thres is independent of the order of recakculation.
Now. supposa that you want to adjust your We insurance policy and premiums
to previde a banefit of three tmeas your tlal annual income, You could do this
by switching to “row firef” recalculation, a0 that the life insurance premium in
month 1 coukd be based on the total income calculated in column N.

if you find yoursedf with a problam of ceniicting reguirements for “row first™ and
“column first” recalculation, you can daal wilth these reguirements, albak
awkwardly, by pressing ! jor an extra recalculation each time you change a
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Forward and Circulsr References Lasson Threa

value and lonk tor ecakulated reaults. But Hirst make certain thet your miow and
column conflict is net actually due to a *lorward reference” or a “circuiar
ralerence,” as discussed below.

Forward and Circular References

Clear the shesl with / € ¥ and type the follkowing: 1 # — & &, The entry
contents line reads B1 (V) —C1, and the valua displayed al B1 s 0, as
expacted. Now fype «+ 1 + + &« & Tha antry contents lina raads C1 (V)
1+ A1, and the value at C1 is 2, while the value at B1 has been updated 1o -2
MNexl, press > B 2 ® — C 1 & We now have the same formula, —C1, at both
B1 and B2, and both positions display the vakue -2 |5 there any difference
hetwesn these two formulas? Ingeed there is. One of these formulas will
racalkculata and display tha comaci value onlty ¥ the order of racalculation & “row
firat.” Tha oiher will never display the comadl value aftar an automatic recalcula-
tion! To spe this, type = A 1 ® 2 & and walch the screen. A1 becomes 2 and
C1 becomes 3, bui both B1 and B2 remain al —2. Press ! and both B1 and B2
will be updated to 3. Now, type 7 G © R and node that tha recalculation order
indicator changes from € to A. Then type 3 ® and watch the scraan. Ad
becomes 3, C1 becomes 4, and now B2 becomes —4, but B1 remans at -3,
You'l have to press | egain before B1 will change ¢ —4. And i! you change A1
agan, B1 wll display & valug based on the previous contents of G1 and Al
Tha formula at B1 is an axampla of a forwerd referance: i contains a
refgrence io an &niry which will be racalculated after B1 is recalculated,
regardiass of whether rowwlise or columnwise recalculation s used,

In patholagical cases, forward ralerances may refer to other forward relerances,
80 that comact results can be obtained only with several recalculations. For
axamplo, pross # / 1 C — » &, Al the momant, Al is 3, tha new B1 is 4, C1 is
—4, and 07 is 4. Now preas » 1 &, A1 becomes 1, D1 becomes 2, but B1 and
C1 are unchanpgad. Press | Now C1 8 —2, but BY is still 4. Only after you press
! again will B1 be updated to 2.

An affect evan more startling i causad by & clvcular refwrance, The value of
auch a formula cannol be setlied with any number o recakdations! Clear the
sheat with / € ¥ and typa tha following: 1 + & ®_ The antry contenis line reads
Al (V) 1+B1, and tha value under the cursor Is 1, as axpecied. Now type
* 1 + & ® and waich carefully. What happened? The numbars al A1 and BY
actually chenged iwice. When the formula 1+ A1 was complelad a1 B1, H wag
avalated, yllding 1+1 or 2 at B1. Then, since the value of B! had haan
changed, an automatic recalcutation occourred. Al, or 1 +B1, became 1 +2 or 3,
and B1, or 1+ A1, became 1 +3 or 4, Now press |, Al increases o 5, and B1
bacomes 6. Thesa values will changa avery Hme you press L

The icregoing examples have besn somewhat adificialr You probably recog-
nized the torward and circular references as saon as you typad them. If you ara
planning your work carefully, you should never write such a lermula. But some
forward or grculer referencas ara not 30 obvicus. For axample, suppose thal
you are projecting fulure profits, taking inle &coount varkous revanues and
expanses. One ol the axpenses is employea salanies, and one part of salaries
consigsts of profit-sharing. Unless you are careful, you may create a circular
raferenca: Salaries with prolit-shanng depend on profits, but profits dapend on
expensas including salares. (To resclve this circulanty, you must calculate a
tigure for profits before profi-sharing is taken out.)
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VISICALC Postscript: Tha Print Command

Summary

Onca again, we have coversd a greal deal of ground in this laasen. We
concantrated on a varisty ol techniques for uging VisiCak's flaxible replicale
command as effectively as possible. We aisc discussed a number of new
VigiCalc faatures, nchiding the formatting of individusd numbers and labels, and
ihe relationship between global and local tormats; the ordar in which VisiCalc
calculates and recalculates; buit-in functions such as ®@SUM, and the special
casas @MNA and @ ERROR: the insart, delete and mave commands, which lat
you “siretch® the shaet and manipulate eritve rows or columng; and aynchro-
nized scrolling of tha two scresn windows. By this ime we have cavared most
of tha Wmporiant concepta and faatures of VisiCalc, amd you should be able 1o
ves VisiCalc o considerable advantage. n Lesson Four we will cover a number
of other feaiures and %ne points of VisiCak, including sclentific notation for
numbers and the transcendental functions such as @EXP, ELN, @SIN, and
@CO0S; more about tha formatting of numbers, end the move command. You
can go on to Lesson Four as s00n as you ara ready. Bul now 15 an excellent
time 10 iry out what you have leamed on a problam of your own. In thia way,
you will consolidate your knowtedpe of WisiCak's commands and fealures, and
davelop & measura of intuition pbout bow they can be used. This will anable
you to approach new problems and sole them evan more rapidly with VisiCalkc.

Postscript: The Print Command

Somelimas It's convenlant to have a “hard copy™ of the contants of the
miectrank: shesl on 8 real sheet of paper. VisiCalc's penl command lets you
ofint all or any parl of the elecironic sheet on & printer. i you have a printer
connacted o your compuler, you can ity it out by prinling a copy of the
perscnal budget we've just created. The instructiona for priniing files you have
made with VisiCalc are in Part Il of this manual, in the seclion enlitted “The
PRINT Command'.






Lesson Four

73
T4
T4
75
76
79
82
33

More on Numbers and Formals
Sciantific Nolation

More On Value References

More On Formulas

KMore On Built-in Funciicns
Transcendental Funclions and Graphing
Manual and Aulomalic Recaiculation
Summary






Lesson Four

Lessons One, Two and Three have covared most of the ssapnbal faatures of
VisiCale. In this lesson, we'll be primariy concemed with features which axtend
ViaiCalc's usefulness in appicationa whers complex or lengthy formulas, mum-
bars with very large or small magnifudes, or ardthmetic operations other than
aimple addition, subiraction, muttiplication and divielon are required. H you
ntend 10 use VisiCake for busineas or finandal applicatons, you can skim much
of tis material, concentrating on toples of nterast such as the NPV (Nst
Presard Value) and @LOOKUP functiona and the abiiity 1o create bar graphs
using the /F* lommatting option, f you have scienitfic or engineeting applications
In mind, you'll fird this lesson pariculardy relsvart 1o your needs.

More On Numbers and Formats

In Lessons Two and Thres we illustrated soma of the waya you can contred the
display ol numbers on the screen with formatting commands such as /GFl and
/F%. In this lesson we'll examine the formetting optiona more closaly.

Load the Vislalk program into your computer (as described in Part | in the
section eniiled *Loading VisiCalk"} or, if you already have the program running,
cioar the shest with / ¢ ¥. Whan you clear the shoel, the “plobal format” i set
10 general: This in the sftect you obtain when you type the command  Q F Q.
Ench individual antry is sat to defaul to the global formal, just aa it would if you
had typed ; £ D with the cursor at that entry. Now type the :

123.45686 8
{A: e,

WYWa now have the same number, 123 456, on digplay in three entry positions,
A1, B1 and C1. Sinces wa have nat yet set any axplicit formats, all threa entries
defaul! to the global formal. The global format, genaral, diaplays numbers in
whatever lorm will show the value of the entry with the greatest precision. As
you have seen, howevar, this may not be the most readabie way to display a
column of numbers.

Now prass the following keys: f FI % / F § 4. Wa have set the “local lormat®
of entries A1 and B1 o be ineger and dollars and ceniz, respectively. Tha
local formal satting et the eniry whara ihe cursor les, Al. is visibe on the eniry
conenis line, which reads A1 /FI (V) 123.458. Each entry Ig displayed in
rounded form, At A1, for axample, 123.458 is rounded to 123, since 456 @ lese
than .5; but at B1, 123458 is rounded tc 123.45, sinca the last digit .00E is
greater than 005 At C1, we still have 123.456.

Now type / @ F | 1o change the global format from general to infeger. Entriea
A1 and B1 are unatfected, because they have exphcit local formals; bl G1 now
displays 123. With the cursor silll at A1, change the loced formal there by typing
f F @& The number al A1 now appears as 123,456, and the sntry contents line
reads A1 FG (V) 123.456. The local format ovarrices the glcbal lormat integer.
Mext, pross * ® move 1o B1, and “erase” the locat format there by typing/ F D,
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Scisntific Notation Lesson Four

This causes the display format ol Bl 1o defaull 1o the giobai formal, which s
currently inleger; sc the eniry at B1 appears as 123. The ertry contenis Nne
reads B1 (V) 123.456; the explicit format settng /F$ has disappearad. Finally,
type : G F O lo set the gicbal format back 1o ganeral. Now all three entrias
display the numbar az 123456, Position A1 has a local lormal which overrides
the glohal setling, but the local jormat is also genarsl. Positions B1 and C1
have no axplicd formal, so they defaull o the genecal format.

The way in which numbes ara displayed in the general format depends on ihe
column wiith. Typa /G C 7 8. Now the number appears as 123 46 at all thres
entry positicns. VisiCalc always allows for one blank ail the leH and of the antry
pasition, and then displays as many significanm digils as it can. Te compare tha
flexibility ol the general format i an explicit locat format, iry the folowing: =B 1
and then type F§ to sat dollars and cents format at position B1. Then type
fAC 8 & Positions Al and C1 now display the number as 123.5, but B1 now
shows =>>=>>> {an glecl which we saw befora in Legson Twob VisiCak is
talling ua that it cannol display a number a3 large as 123.456 with two decimal
places In a column six characlers wide. H you type 12. 348, VisiCalc will ba
abke 1o display this number at B1.

Sciantlflc Notation

Type /CY 1o cisar tha sheed. At position A1, type 90080099 (that's eighl limas)
folowed by ». This is the largest number thal we can display, with a leading
blank, in a nina-character column. At B1, typa 1 + &« ® followed by &, The
calculaled rasull, 1+ 99998839 or 100000000, is too largs o deplay in ordinary
form al B1, so0 VisiCalc has switched 1 scleniitle notatlon: The number
appears as 1E8, meaning ™1 Wmes 10 to the &th power' or “t icllowad by 8
zeros.” Scientic notation can alse be used to display very small numbers. Al
C1, type 000000001 followed by . The numbear appears as 1.E-8, meaning *1
timas 10 to the —Gth power,.” or *1 with the decimal polnt moved left 9 places.”
(Take a moment to convince yoursell thal this is corecl.) Now at D1 type
- % @ Tha result 5 displayed as -1.E-9,

When a number is displayed in the general format, VisiCalc will avtomatically
shit beiween conventional and scientic notation as required to display the
calculated value with tha greatest precigion. Typa ! G C 1 2 ®. Motice that all of
the values revert to conventional nolaton in the widened columns: al O, for
gxampla, the number appears as —.000000001. Nex1, typa G C 7 ® and
> At ® The number 99999956 at A1 has bean rounded up and displayed as
10.0E7, or “8.98900609 (rounded to 10.0) timas 10 to the 7ih power.” Finally,
type /G C 5 ® and ook al the screen. In order to it the numbers in These
narrow columns, VistCalc has alkminated decimal peints, displaying A1 as 10E7
and C1 as 1E-8; but D1 shows >>>>-, sinca there's nol encugh room in a
jive-character column to display —1E-9 {with a leading Hank).

More On YValue References

Clear the sheet with / © ¥ and typa the following:
1e2e + A1/B1 ®
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VISICALC Mors On Formulas

The entry contents line reads C1 {V) +A1/B1, and the value displayed is 5.
We know that if the number st either A1 or B1 were changed, the formula at C1
would be recalculated. Now press # fo move 10 D1, Here we'll try somathing
diffarent. Press + A 1/ B 1 #, watching the adil ine as you do so. As 500n as
you press the # after the coordinate B1, the referance to B1 is replaced by its
curmen! valug. The adit ine now reada + A1/2, Prass o, The aniry contents line
reads D1 (V) +A172, and the value displayed (s again .5. The difarence is that
the cument valua of Bl s “ixed” into the formula at D1, whereas the value of
B1 is changeable at C1. Ta verify thia, typa « « 4 ® and notice that C1
changas 1 .25, bul D1 doas not.

The affect of # after a value reterence on the edit line is similar to the stiect of
typing ! after a tormule, as describad in Lesson One. The diffarance Is that the ¢
key evaluaiea the entire formula on the edit line, replacing h with a single
number, while the # kay fixes the value of a aingle coordinate, so that the rast
of the formula can confain changeable slemenis. I the # is not precedsd by a
coordinate such es B1, A is raplaced by the cument value of the eniry whate the
cursor es (4. the eniry you are changing). You can use this feature 1o take a
ook ol he pracige value of a formatted eniry on the adil line. For exampla, sat
the global format with 1 @ B $ and then type & ®. The vale at $1 is now
displayed as .17. Preas + fo move to C1, then preas #. Tha # i3 immediataly
replaced on the edil line with the currenl value of C1 [1/6) 10 maximum
pracision: . 1GGG66666666.

A word on precision is in order here. VisiCalc mainiaing numbers imemally in
decimal form. Certain fractions {such as 1/6} cannct be axpraased exactly with
any fixed number of signiticant digits. VisiCale uses decimal hased arithmetic sc
that it can maintain Bccuracy in calculations involving dollars end cants. To
accommodate large financal figures a5 woll as high-precision enginearing or
scientific guantities, VieiCale maintains numbers (whera necessary) o a preci-
sion of eleven significant dighs, The last 6 on the edit ling al the moment s a
"guard digit," which allpws VisiCalc to determine which way to round 1he
elevanth digit when a calculation s completed. After sxamining the number, you
can press INST/DEL a few fimes 1o “abort” the YALUE eniry you heve started on
the adit Wne.

Mara On Formulas

In the examplas from previous lessons, we hava uged only simple formulas {or
expreszions) whose meanings have been clear. Az you begin fo write more
complex expressiona nvelving several arithmatic operations, the way in which
such expressions shoukd be evalualed may nat be so obvious. For example, to
evaluata the axpression 9+ 63, shoukl we first add 9 to 8 giving 15 and then
divida by 3 10 obtain & or should we first divide & by 3 giving 2, ard then add 9
to oblain 117 Try it: First typa r € ¥ 10 clear the screen and ihen type
9 + 8/ 3 & The answar displayed at posiion A1 is 5. Evidentty VisiCale chose the
first aption. In this way, VisiCale is similar to many keystroke caksulators in that
it always evaluates expressions atrictly from leit to right.
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Mors On Bulit-in Functions Lasson Four

You ¢an change tha order of evaluation of arithmetic oparations # an expres-
sion by using parenthesss. For exampee, prass # 1o move 10 A2 and then typs
® + [ 8/ 3} & Tho answar highlighted by the cursor is 11. Parentheses may be
nasted 1 any dapth. Typa

s—(ee +[((AZ=1}/A1))®

The snswer displayed at A3 should be =7,

More generally, an expression conaiats of a series of opevands separated by
arithmetic cperators. Emch cpemand can be one of the tollowing:

i.) A number, optionally with a decmal powr andior an E exponent.

#.) A value relergnce, oblained sither with curscr movementa or by
typing the coondinate.

i} A function referance, with 2ero or more argumeanis in parentheses.

he.) An expraseion surounded by parenthases. (Such a subexpression
is evaluated first)

v.] Any of the sbove, precaded by a — or + sign.

Each operator can be one of the following:

+ For addition.

— Far subiracton.
* For muHiplication.
{ Far division,

" For exponaniiation.

On your keyboard, the key with the single, up-poiniing a:row s the exponentia-
tion key. The expoenenfiation cperaior ~ it you calculaie “powers.” For
example, type # 2 " 3 & 10 calcutale "2 1o the 3rd power.” or B. Try another
sxample: Typa # 2 * . § & to ceiculate "2 jo the power 112, or the square root
ol 2. The rasull ceaplayed at A5 shoukd be 1414214, To tind the cube rool of 5,
type® B {1/ 3] % VisiCalc wil cakulate and display the valse 1.7099785.

More On Bult-in Functions

We first sncounterad built-In funcions in Lesson Three, where we used the
ESUM function to tind yearly tolalg for our income and expenses and to
calculate cur avallable LEISURE money as +B2-@SUM(B4.B11), or income
minug the sum of expenses. The LEISURE money example dlusiraled savearal
poins ahout buikt-in kunclions: 1) As mentioned above, a function reference can
appear in an exprasgion wharavar a numbar or coogrdinale could appear.
Moreover, as wa ghall gee shonly, Bn expression may aiso occur as an
argumant in & function referance. d) VisiCalc will “spell oul™ the names of buitt-in
functions il you type just the first few latlers and a left parenthesis. iil) One type
of tunction argumeni is & range of entriea, such as B4. . .B11 in the LEISURE
axample. You nead only type one pericd; Visicalc wil kil in the other two.

In gansval, a huill-in function name is followed by a paranthesized fist of
argumonts separated by commas. Each argumen can be:
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VISICALC More On Bullt-in Functions

i) An expression, & a seres of numbers, value references, andior
functien references separated by arthmetic operalors andfor
parenthesas; or

3] ﬁrm%onim. ie. & serles of entriea thal are next i sach
other Ikt & row or column, such ax B2, B3 and B4, or B2, C2, D2
and E2. A range ls spacified by typing (or obtaining with cursor
movaments) the firat and last eniry separated an ellipads. For
example, the rnngEuza just menilonsd would specified as
B2. . B4 and B2. . E2, respectivaly,

The exacl number and type of anqument(s) reguired vares from function to
function. For example, the @NA and @ERROR functions whith wa saw In
Lasaon Three required no arguments. Some funclions recuire sxactly one of
two arguments, while others, such as @3UM, take a variable numbar of
arguments,

Let's try an axampie of the @SUM function using the genersl form for a st of
argumants. Notice that as s00n &3 you type the loft parenthesis, YisiCalc finishes
spalling out the function name on the edit lina. Usa the = key to move 10 position
AT, amd typsa:

@S (AV. AL ABTAS AS "3 )®

The resuli ahould be 5+ 11=7+8+2+5 or 24. Let's axparimant further with
soma gthar buili-m functons:

MM and @MAX. These functions accept a sl of arguments et (ke the
@SUM funcion. The result ls the minimum snd maximum valug In the et
respactivaly. Remember that tha minimum velue will be the negative number (if
any) with the greatest abeolsia magnitude. To iry out these functions, typa tha
ollowing:

s M{AT1 . AT ®
*+EMA(AT . @S{A1,A2,A4.A8})®

Tha results shoukd be =7 for @MIN at AB, and 27.12419 for @MAX at A8

@COUNT and @AYERAGE. Thees functions alse sccept & list of arguments,
which may be expressions or sntry ranges. @COUNT determines the niumber
of nonblank enfries ocourring in the ranga of ranges of the argument(s). (Note
that argumenis which are expressions rather than ranges aways count as 1.
This can be puzzing if the “expression” |5 a single coondinate such as B1: It will
add 1 to the count even if B /s bimnk. To avoid this, writa B1. . .B1.}
{@AYERAGE finds the arthmetic mean of the entries making up ihe argu-
mant(s); it is squivalen 1 @SUMrgumentsy@COUNT{arguments). To try out
theas funchons, clear the sheal with / © ¥ and typa tha following:

125324908000 /=%

The curser should now be at A10. Type @ C(A1.AB)® The counl of
nonblank entres displayed ai A10 should be 5. Now type ¢+ @ A(A1.AD) B,
The average of 1, 3, 4, 6 and 8 should be 4.4 at A11. To check the equivalencs
mentionad above, type # @ S{A1.A8)Y A10®. The resuh should agaln be
4.4 Finally, Jol's change one of the currentty blank snires in the argumant
range 10 & number: Type > AS® 5&. The @COUNT at A10 should change 1o
&, and the @AVERAGE at A11 and A12 shoukd imcrease 10 4.5.



More On Bulli-In Functions Lesson Four

The NPV (Net Pressnt Yalue) Function. This lunction accepts two argu-
ments. The first is a single exprassion specifying a discount rate, such as 15
for 15% per period. The second argumend is a ranga of antres; the first enry is
the cash flow at the end of the firsl pariod, the sacond entry is the cash flow at
the and of the second period, edc. Tha resull of the funcion Is the net presant
valua of tha cash flows i the renge, discounted at the rate specified by the first
argument. If we represent the funclion refarence by @NPY{reniry1. . entryn}
and et DR =1 +dr, the result of the function g (artry1/DA] + [entry2/{DR"2))
+ [eniryd(DR3Y) + .. + {entryN/{DR N)). To illustrate 1he use of this
function, type / € ¥ / 6 C @ ® 0 clear the shest and make namower columns.
Suppose that we have a project which requires an Investment or cash
expenditura of 5000 up froni, and which ks expacted to ganerate cash ovar a
pafiod of tva years. Type the following 1o lay ouwl the cash Hows:

il + a®

fA:D1.F1:R

=A2®

—5000 1000 150025002000+ 1000 3
A3 ®

.15%

Al position A4, typa + A2 + @ NPV (A3,B2.F2)® This causes the
$1000 cash flew in the first year 1o be discounted by 15%, the $1500 cash fiow
in the second year 1o ba discounted twice, etc. The result at A4 shoukd be
2BB.3. Mow press # and changa the discount rate o 10% by fyping . 1 ». The
nat present value al the lower discount rate (which makes the future cash llows
worth mora taday) (s 1014, You can find the internal raie of retum of this project
by trial and emor: Try higher and lower discournt rates at A3 until the nat present
value of the cash flows is near zero. When Ad Is .17, A4 wil be 3481 {If you
are persistent, you can vanty that the net presert vakse is 0000005 when e
discount rale is 1728674256

The & LOOKUP Funcilon, This function alsa accepts two argumants. The first
or "sedarch™ argumant, ah expression, is looked up in 1he teble speciied by the
second argument, an entry range, and maiched ageinst one of the entries in
this range. A table of function result values musi ba prasent in the column or
row immediaisly o the right of or below the column or row range specified in
the @ LOOKUFP function. Tha function rasut is taken from the entry correspand-
ing 1o the matched entry in the table of result values. The vakwes ih the Junction
argument renge are ordinarly in ascending order. The search argument is
compared against succeeding entries in the second argumant range, until an
antry graater than the search argumaent is %ound. The search argument is
‘matched” againgt e entry just before this one §.e. one which is atil less than
or egual to the search argurment), and the function result is selected from the
corresponding aniry in the table of result valuas. If the first eniry in ihe
argument range is gramer than the search argument e, if the saarch argument
cannot be matched against any antry in the range), the rasuit of the function is
NA or Nol Avallable. To ilustrate the use of this function, we'll list the first ten
entries in tha paricdic table of the chamical eletments, with their atomic waights
and atomic numbers. Clear the sheet with / €& ¥ / G F L and type the following:
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ELEMENT » WEMIHT « NUMBER »

>AZ S
H*HE*LI*BE*B*C*N*D*F*NE®
B2
19487988 110128 14%18%19%200
=»C2®

1*1+a®/RA:CA.C11:R

=A13I8

10.9e@L{», B2.B11)®

The msult of the GELOOKUP function at B13 should be 4. Given an experinan-
tal atormic weight of 10.9, the & LOOKUP tunction comparad this value aganst
suctessiva values I column B, stopping at the valus 11 at BS which was
graatar than 10.9. Thus, the atomic weight of 9 at BS & the malching vake, and
the corrasponding entry, the atomic number in column C, i3 4. i you change the
value 1o be looked up with « 1 2 . 1 &, the funchion result will become 6. H
you than type an ‘stomic waight™ of 0 @, the result of the ELOOKUP function
will be MA.

The @ABS snd @INT Functions. Both of these functiors accapt a single
argumani, an sxpreasion. @ABS finds the “absohite vale™ of ita argumant: For
example, @RABS(1) =1, @ABS{-1)=1, and @ABS{0) =0. @INT fincla the “Inte-
gar portion” ol s argument, without any rounding. You can think of the @INT
function as satting avery digit ta the rghl of the decmal point o zero. For
axample, typa FCY /FI1 .7 @ | {«)® At Al the velue 1.7 in
roundad up 10 2 by the local format teger; but at B1, @INT knds the intager
porton of 1.7, J& 10 or 1,

Transcendental Functions and Graphing

Sao tar, we'va covered all of the bulit-in funclions excep! for the tranacendanials
such as @EXP, @LN and @SIN, and all of the formatting options except for
the “graph” format /F*. Wa'll Hlusirata 1hase two faatures together with & mare
complete axample. Our goal i3 1o produce graphs of the transcendental
lunctions. We'll have 10 do this within the limits of the /F° formatting option,
which 15 really designed to dvaw simple bar graphs in a column alongside other
columng ol numbers,

Clear the sheat with / € ¥ and type 1+ 3 & 8 & 20 ®jhan > A 1 & The
“slar” format /F* simply displays the number of asterisks aqual io the inleger
porticn of the value of the eniry whare the formai is set. Type 7 F * at Al: In
place of the (righ-justified) number 1, a single (lefi-justified) astersk appears,
after tha usual leading blank. Now press & / F * The value 3 is replaced by
three asterisks, Continue with » / F * & { F *. Posttion C1 shows six aster-
isks, while position D1 shows eight (the maximum for a ning-character ool-
umn). Type f GG 1 2 ® and notice that position D1 now gisplays 11 asterisks.



Transconcentsl Functions and Graphing Lesaon Four

Now clear the sheel again with / € ¥. To graph a function, we must first supply
a series of amgument values for the function amd cakulate the function resul for
sach smurment value. For aimplicity's sake, we'll bagin with a linear function,
ag. fix)=25 " x. Type the following:

=AZ2Q®

A 1@

=A1m
+AZ0* + &% +B20D
IR:*_A1T:RN

On row 20, we have defined a "start” velue end “step” value for our kst of
function arpumenis. Then, using formulas ang the raplicate command, we
calculated the argument values, from .1 iz 1.7 in posttions A1 1o A17. Next,
we'll calculate the comeaponding funcHon results for ouwr linear function. Typa
tha following:

B =
2.5"At®
/R:*_B17T:R

The function reaults are .25, .5, .75, sic. up 10 4.25, To se8 how this ooks in
tha star format, we'll sot the lormat specification and replicate again: Type
{FmiA:# . B17T:R How doas the “graph” look? Ws probably not the kind of graph
yau hawd in mind. The problem ia thal the luncdon results do not fal conve-
niently In tha ranga 1, 2, 3, etc. which would yield ona, two, or threa asterigks.
Lei's go back 10 8 numer daplay with /FD/R:*.B17:A. How can wa
create a better star format display?

First, wa'll sat up a wider column in which the asterisks may appear, so thal we
can represant a wider range of function reaults with the best posaible reaclution.
This will stiow us to dlsplay & "bar” of up 1o 17 astensks. Then we'll "scale™ the
function regults, from .25 to 4.25, ino the range 3 to 17. Type the following:

=B1a®

-~ MAX{B1.B1T)B
GCaA®

=C1®

WY/ aci1e®
1T/B19*@ABS(ET)®

Al 819, we'va used the @MAX functian 1o find the upper limit on the range of
function results. (For simplicity's sake, we'll work with the absolute magnitudes
of the function results, so the lowar imit wit ba zare. You mey wish to work out
an approach o scakng which uses both EMAX and @WMIN.) Wa've also et up
a wide column in the right hand screen windew for the astarisks. Tha formula at
C1 s used to multiply each tunction result, such as B1, by the factor 17 (the
maximum number of asterisks) divided by B19 {the maximum function result).
The value of this formula will lie in the range from O to 17/B19°B15, or 17. Now
type (F* to sat the display format at C1, and typa F/R:=#.C 17 : N R and walch
the acresn. Now we have a reasonable approximation to a straight line.
Mareavar, it we've done our job properly, we should be able to graph any set of
function results in column B, not just the linear functicn Kx)=2.5 * x. [Wea will
want 1o adjust the argument range a¢ that we ¢an graph an inaresting portion
of the function result rangs.) ¥our screen should look like the photo below.
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Now lypa tha folowing:

;> A20 0

1% 25&
>B1®
@LN{AT)}®
fA:B2.B1T:R

Motice that the value of @MAX(Bt. . .B17) at B19 changez o 1.60944. This
value alfects the formulas in column C 5o that the results a1l come cut in the
range 0 to 17, Il the graph of the natural og function doesn’t look compielety
tarmilar, 10 your haad skdeways and maging the X axis o the column and tha
¥ axis on the ow.

Now, ket's iry the siponantial function: Type

FEXPiAI)®
iA: 82 _B17:R
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Manual snd Aviometic Recsicuiation Lasaon Four

Tha maximum function result value is now 148 413, and each resuli is scaled
into the ranga U 10 17 in column C. I the graph close to what you expecied?
Finalry, we'll graph the sine function. Since the trigonometric calkculations are
done in radians, we'll use ESIN(EPI"A1) and a differant argument range so
thal we can obiain a Uil 8ine curve in column C. Type the following:

=A20W

D3e 06®

=A1®

@ SIN{E Pl AT ®
‘R:B2.B17:R

I all has gone weli, you'l have a reasonabla graph of tha sine function in
column G, lpoking llke tha photo below,

Al this paint, you may wish o experiment with diffarent argument values and
functions., Whan you're finished, you can go on with the next saclion,

Manual and Automatic Recalculation

il you've just worked through the example above at your keyboard, graphing Ihe
transcendenial functions, you've probably noticed some signilicant delays as
VigiCale repoatedly recalculaled the resulta of functions such as @EXP, @LN
and @5IN. Becausa the lunction results are calculated to nearly eleven
significari digits, each ana takes a fraction ol a second to evalualg, and a shest

az



VISICALC Manual and Automatic Racalculstion

iull of functicn referencen can teke several seconds bo recaiculate. This problam
gets worse, of course, as the amount of irformation on the aelecironic shest
increasas,

In many cases, you don't acually need 1o have all of the values racakulated
avary time you change an eniry. it would be convanlant it you could change
several aniries and then irigger a recalcwation when you'ra ready to look at the
results, VisiCaic lets you do thiz with the /GR command,

i you still have the graph of the sine funcilon from the previous section on your
screen, we'll iry changing the argumeni ranga atant and step sizea. (If you no
lenger have this graph on the screen, just reac fong) Type = A 20 ® 10
mova the cursor to the ataring value, which i cumenily .03. When you Igad he
VislCale program or when you clear the sheat, you are in sulomatic racalcula-
ton mode. As soon as you change the value at A20, VisiCak: will automatically
recalculate tha values of all tha formulas on the sheet. Belore doing this,
however, type / &. The prompt ine reads GLOBAL: C O R F. Preas R. Now the
prompt kne reads RECALC: A M. The possible keystrokes are M, 10 switch to
manual recalkculation moda, and A, to retum 10 sulomatic mode. Press M- You
have “tumed off” automatic recakulation. Now you can change the values at
A2¢ and B20 without walting for & lengthy inmarvening recalculation. Type
.00% ., 128 Nowwere ready for a recalculation — bul how do we make i
happen? Press the axclamation key 1. As you've probably noticed befora, an
axclamation point appears in the upper nghl cornar o the screen and blinks
while the recalculation takes place. Whether you're in manual or automatic
mode, pressing | iniggers 8 recalculation of all iormulag on the screen {unless |
is pressed while you're emering a LABEL or VALUE on tha adit ling). Notice
how the graph changes 1o display the positive—geing portion and the rellaction
of the negative—going portion of tha sine curve,

Now, lype .06 @ . 54 & then ratum to automatic mode by typlog / G R A.
The Hrst thing that happens as you relum to avtomatic moda ig, of course, &
recalculation 1c update all the figurez on the screen.

Summary

This lassen hag Introduced you to the full power of VisiCale's calculation
capability. Hesidas simple addition, subtraction, mufiiplication and diviskon,
VisiCale provides exponentiation, transcendental junctions, and scienlific nola-
tion for numbera. You can uga functions such as @SUM, . MIN ang ©MAX to
manipulale enfire rows, columns or other ranges of numbers at once. Funclicns
ke @COUNT, @AVERAGE, @NPY and @LOOKUP aliow you to quickly

a2



Summary Lesson Four

handle common problems such as tast score averaging, evaluating the terms of
a loan, or lcoking up figures in the incoms iax iables. ¥You can controd the
jormat of calculated results in a vanety o ways — evan creating simple graphs
with the /F* format. With practice, you'd be able to use |he features descrbed in
ihiz lesson in combination with VisiCalc's screen and window control and
formuia replication capabiliies ta sohve compiex problems quickly and easily.

Lesson Four concludes Part II, the Tutorial for VieiCale. Look up commands, as
you use them, in Part lll, the VisiCalc Command Rederance. You will discover
stil moreg fine points of VisiCalc not discussed haere, and many straightorward
examplas which Nustrala how 1o use sach command, As you use VisiCale, you
will discovar countlass techniques and application ideas 1hat may ba usaful
in your work_ After you've had a chance to read this manual and use VisiCalc
for some gf your own applications, we'd appreciate it if you would il out
and send in tha Reader Critique at ibe back. Wa're interasted in corrections
and suggestions for the manual as well as suggesiions for Improvements to
VigiCale itsalf. In the meaniime, we hope you Find VisiGalc 10 be an
enjoyable and useful tool.
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