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VISICALC The VisiCal; Screen

The YigiCalc Scresn
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Tha Control Panel

The lop three lines of the VisiCalc screan maka up the controd panel. Each kne
has a specific function:

The sntry contents Ine is the top ling of the panel. Al the left, 1 wil always
show the coordinate on which the cursor i3 currently placed. Mext to the cursor
it displays the exaci contend (as i was eanterad) of thal entry position, if theres is
anything writtan in . Any explicit farmais [see Par lll, the FORMAT Command)
that might have besn set ai the coordinate are also displayed herg. At the right
side of the antry contents line, the latter & or R appaars, Indicating that
calcdlation and recalculation s Delryy done down colsmns Or ACTOAR rOwWS (566
Pan 1ll, the GLOBAL Command).

The prompt How is the midde ina in the control panel. At the left side, it
displays the prompts for the command that is currentty baing usad. The number
on the righi indicates the amount of avallable memory lefi in the computer. On
the command structure chan at the begnning of sach command discusgion in
the VigCalc Command Reference, each prompt line is enclosed in s box. Baiow
the box ara all the possible actions VisiCak: can take from thai poinl in the
command struciure. The contrgd panel s gaid 10 be “cleared” when thera is ne
prompt on this Ena. A command can ba startad only when this ling i clear. (The
memory indicalor on the right will always ba visible.] Whan a command is being
used and there ks a prompt on this ling, pressing AUNSTOP will cancel the
command and clear the prompt lina.
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The VisiCeic Screen Command Refaranca

The edit ling is the bottom line of the conirol panel, It displays each character
you type or point o with the cursor whils uaing a command. A small rectangle
Blwaya appaars afiar the last valid character that wes typed. Characters thet are
dispiayad on the adit Iine can be erassd by backing up the small rectangle with
the INST/DEL key and then retyped, if desirad. VisiCale will also, on occasion,
use this line to display information which it wents you to confirm or clarity befora
it caries out & comwnand,

The Window srd Shest

Below the conirol panel ja the VisiCale window which looka upon B
the VisiCalc siecironic sheel, Acrcss the lop of the window there is a
latters, each of which in a column Iabel. The sheel is divided Into 63 columns,
labelled A, B, C, ... 8\, BJ), BX. Down the left side of the window there is
border of numbars, which serve as headinga jor each row. There
possible rows on the VisiCale sheet,

Eniry Posliions
The intersection of each colurn and row defines an sirtry poaltion. A column

letter and & row numbar identities each antry podaiticn, i.e., D17, Thia icentifier is
called the entry posiion coordinate.

The Cursor

When YisiCalc is loaded, there (s 4 light bar highlighiing entry position A1. This
bar 15 called tha cursor and sometimes the “highlight.” Ary commend which
parlomms an action on a singla entry poattion will do =0 In the antry poaition that
is highlighted by the cursor when the command Ig siarted. This coordinate
remains displeyed at the left side of the entry contents dine untll tha commend ks
compisted and the cursor moved, although, during the course of soma com-
marxis the cursor can ba moved {an action cated polnting).

Moving the Cursor

Tha cursor can be moved to any positlen on the electronic sheet. The axact
keys which cause the cursor & move are discussed n detail in Part | of this
manual, in the section entitied “Some Notes on Your Kevboard.” In the VisiCalk:
Command Referance, we conlinue to use the symbols % &, & and » o
indicate the use ol thess keys Lo move the cursor. The cursor will move cne
entty position {n the direction of the arrow sach {ima you prass the
CUSOr-MCVINg Hey.

When the cursor has besn moved to the right or bottom sdge of the ahesi
visible through the window, VisiCalc will scroll the ertire window across or
down the sheet, following the cursor so that it is In view at all imes. To jump
arcund the shes! quickly, sea Part ll, tha GO TO Command.

i tha cursor is “bumping” inta any of the four adges of the alectronic sheet, the
cursocr and the coordinate on the entry contents line will flash,
Automatic Repaal

Prossing #, &, »_ or # and holging it down will auvdiomaticalty cause tha highlight
to move mora quickly, in tha direction of the arrow. The window will scroll to
kaap up with the cursar.



VISICALC The VisiCalc Screen

Polnting with the Cursor

Whanever you arg wsing a command and can type in a formula (sse the YALUE
ENTAY Command) or an entry position coordinate, VisiCalc alow you to move tha
curser to poim to the coordinate you want. Check tha promgd and sdit lines to be
suUre you have begun the command and VisiCale is waling for you 10 enter a
coordinate before you press one of the cursor-moving keys. Than move the cursor
to the dasirad eniry positon. You will 566 the coordingte on the odii line change as
you move the cursor. B you try 10 poirt with the cursor when K is not allowed,
VisiCalc may end the command and move the cursor 10 tha next entry posiion.

Typoshead

At timas, you may type faster than ViaiCnake rescte 10 your keystrokes. This is
bacause ViaiCalc may be doing any number of things In reaction to the last key
you pressed, such as expanding the slecironic sheet and recaiculeting kormu-
las. VisiCalc has a fanture called typeshead so that it remembars the keys you
praased, no matter how fast you go. i will catch up with you as 3o0on as it can.

Cormecting Mistakes

When you have characters on the adit ne, you may back up 1 erase them by
using the INST/DEL key and then typing in the comect characiers. Each time
INST/DEL i3 prassad, the small roctangle on the edit line will erases one
character. Press it enough imes and you'll back completaly oul ol ihe
command and have a clear control panal.

If you stanl a command and declds you don't want to complate it, press
RUNSTOP to cance! it and ratum 1o & Clear cordrol pansl,

Ta change the contems of an eniry position, position the cursor at the
cordinate, and inliata the desked command. When you Finish tha command
with its appropriate tarminator, the old contents will be replaced by tha naw,

The Mamory Indicator

The number at the right side of the prompt line s called the memory Indicator
and 1ells you how much memory is availabla a8 you write on the alsctronic
ahael. Thare is a complete discusasion of tha compular's memory amnd the way
VigiCalc uses it in Part Il. Leason Two in the sections entithed “Postacnipt:
Memory and the Electronic Sheet,” “How the Shaet is Reconfigured,” “The
Memory ndicator,” and "Dynamnic Memory Allocation.”
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The GO TO Command

>

GO TO: COORDINATE

T
Enky #iry coortinate

Maves curaor (0 3peciled
whiry poaHian

With this command, you have &

fast wey to move tha highlight to any position
cn the aheat. To mave tha highkghl cursor 1o & new eitry position, type ==, the
coordinaies Of tha entry position to which you wam to jump, and ®
Example
1y Typa = prompl fina: GO TO: COORDINATE
2 Typa AMNOSPE Tha highlight wil ba moved 1o oolumn AM,

fow 205,



The LABEL ENTRY Command

any latter or il
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Any aiphanumeric combination ¢l charactars can ba put Mo an antry position.
The character strings entered as labels are eveluated by VisiCal: as 0.

You begin the labe! enfry command from a clgared control panal. The labal wil
be anterad in the antry position on which the cursor i3 siting when you begin
tha labal antry command. When the first character of the label s alphabetic, just
begin typing the label. VisiCak: immeadiately recognizes that you ara entering a
labal.

You may want 10 antar a label such as 2ND MONTH. In such a case where the
firsi character ks a digit or one of the arthmetic operaiors which aukwnatically
begin a value aniry (sae VALUE Command), you musl type a quotation mark
("} as the first character in the labal. The *' will not appear as part of the label,

As soon as you have pressed either the " or a leHaer, tha prompt line will
display LABEL and the characters of the label will appaar in the adi e and in
ihe entry posilion. Prass INST/DEL b back over any mistypaed characlers and
retypa them.

When the label is complate, tarminate the command with either &, %, &, & or -,
The labal will appear in the antry position with tha firsl character al the left sida
of the cotumn and will have replaced anything thal you may hava pravioushy
piaced n thatl position. ¥ou may tell VisiCalc to display the labal right-justified
wilhin Ihe column with a special format (see the discussion of /PR in Par I, the
FORMAT Command). AN entres made with the label command are given ihe
antry typa L, which appears on the entry contents line as (L.

Exampin
1) Typa =aA1 The cursor is in entry posiion A1,
2 Type P prompt line: LABEL
edil lina: P
3} Type ERIOD antry conterde line: Al (L) PERICD

proamgd linea; LABEL
adil lima: PERIOD

k]



The LABEL ENTRY Command Command Reference

4) Preas ® antry cormants line: Al {L) PERKDD
promgt ina: clear
adit line; cloar
of prasa %, ®#, 4 The lkbel is antered and highkght i on the
ar & naxt antfy poaition.
Example

Suppose you went ¥ use a label that locks like a formula,
1  Type »B1a

2) Type " promgA ling: LABEL

3) Type .576"B2 prompt ling: LABEL
et ling: A7e'B2

4) Presse ®, % & » or * eniry contenis ine; B1 {L) .575"B2
promgd lina: claar
edi lina: clear

The {L) indicates antry fype and allows you 10 distinguish the entry from a value
entry.



The VALUE ENTRY Command
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A value enty i a formula you type and then enter by pressing &, . &, 4, or &,
When a value has been antersd, it wilt replace the previous contents of the
eniry peation. A formula may be a number or an arithmetic expresaion and may
contain enry positon coordinates, called valve references and functioma and
their arguments. For exampla, 1000, +B13, 1.5*12/6, +C2'B2 and
1.5+ ({D2/B83) are alt valid formulas.

When a formula containg a value refarence, YeiCak: uses the cument value In
the eniry poaition in As calculation. VisiCale then digplays the calcuiated walue
of the formula in the entry pasition on which the cursor is located when you
gtant the command.

All vaiues are stored with between 11 and 12 significant digits. When a number
ie displayad In the general kormat (sse the FORMAT Cormmand), VialiCalc wil
shiit batwean conventional and sclentific nolatich as required to display the
calculated valuge with the greates! precision. In acienilfic notation, the numbear
123458789123 becomes 1.235E11. the "E11" maans “times 10 to tha 11tk
power.” The largest numbe: possible is SPEEG0959990E62. The smallesi i
9.9099989P059E—86. Except in § format (sse the FORMAT Command),
non-significant 2eros are dropped from the display.

i the column is too narrow 1o display the number, aven (n scientfic notation,

VisiCalc will place s many tight angle brackets (>) as it can in the sntry

An ilsgal caiculation, such as dividing by zeto, will result in a valup that ks

displayed as ERROR in the pasition where the ilegel cakulation occurs and in
- al other positions thet reference the caiculation.

Any of the ioliowing keystrokea will initiate the value entry command: e
dgt + — ( . # @



Tha VALUE ENTRY Command Command Relerance

The anihmetic operaiors are:

+ sddition
aubtractian
division
multiplication
axponantiation

VisiCalc parforms the caleulations in the order i encountars them, from ledt to
tght. T¢ change the order of prececence, usa parenthases 10 indicate “go this
first.” If thera ara paranthesas within parentheses, VisiCale will calculate the
innermoat fiest. For example, 54 6/2%4 will be evaluated as 22, but 5+ {(6/2)°4)
will svaluate as 17.

The complexity ol a fermuia, i.e., the number of value ralerences, ardhmalic
operators, parenthesas, functions and thair srgumenis, and the amount of
memory in your compuler delermine the maximum lergth of the termula you
may erter, If the formula becomas too complax a3 you type it, VisiCalc will stop
displaying your keysitrokes. You will be able 10 enter evetything in the formuia
up 1o that point. VisiCalkc will not aliow you to entar an lliegal lormula such as
ona which ends with an arithmatic operator. You must back up wilth the
INST/DEL key to erase tha offending character{s).

A formula that doges not contain valles refarences may be one such as 1435, of
- 14.35 or 5*12 + 1-60. As 50ON as you type one of the characters that iniliate
a valua entry (as listad in the first paragraph), VisiCalc immediataly places
VALUE on tha prompl ling and displays the character you typad on the edit line,
As you continua L typa in tha elements of the jormula, they appaar on the edit
ling. Untll you have terminated the command and enierad Llhe formula by
pressing ® or cne of tha cursor-moving keys, you can use INST/DEL to modity
whal you've typed, or press RUN/STOP to leeve the value antry command
attoggativer,

When the valua entry has beett made, VisiCale displays tha calculated value in
the entry position on the sheat, but siores the actual formula that was on the
adit line when you iemminated the entry in its memory. The jormula that was
uged o obtain @ value will always be displayed on the entry contents line when
vou place the cursor on the value. For example, it 512 +1—60 wera the value
antry, tha eniry posifion would display 1, i calculated value, wheraas the antire
formula waukd appear on the eniry contents ling.

VisiCalc may also be used llke a cakulator as you are typing in a formula on
the edit lina. Suppose you wanted 10 store the result of 5124+ 1-60 as the
vaiue eniry, and not the formula from which it was derived. Simply type the
formula on the edit line and then press tha axclamation paint |, VisiCale
immediataly caiculates the value. If ® or one of tha curser-moving keys is
preased at this point, the number 1 will appear in the entry position and in the
aniry contents line. Alernatively, you could conlinue davaeloping the lomula for
the vaiue antry,

Viskiak: provides a method of duplicating the numerical value in cne entry
position into anathar, without having to refype the lermula or 10 replicate it (see
the REPLKCATE Command). Howevar, with this mathod. only the calculated
value in the antry posilon is used az the new value amry, and not tha onginal
farmula. Placs tha curser a1 the poskion inte which the number is 10 be placed
and than iniliale the valua entry command with +. Then, either point with tha

F] l-""-.'

96



VISICALC The YALUE ENTRY Command

cursor or type in the coordinate of the antry position containing the number you
wish 1 duplicale. The edii line will display the coordingte. Press #, and the
value ol thal coondinate will appear on the edit ing. Prass ® of move the
curset, and the value will be antered into the entry position.

Example

11 Type /&Y The sheat |5 cleared and tha cursor ks at
Al

2l Type prompt fing; VALUE
adit ling: 1

3} Press & antry cormeams line: Al (V) 1
prompt fing: clear
edit line: clear
position Al: 1

4}  Presz » artry contents lina; B1

5} Type 3-3a# amry contents line: B1 (V) 3"34
prompt ling: clear
adit ling: Clear
position BA; 102

a) Type »B*1.5I® antry cormbants line: 1 (V)12
position B1; 12

7y Type ~Box aniry contents line: B=

8) Type + promgt Kre: VALUE
adit lne: +

9)  Press & untl the cursor edit ling: + B

is highlighting B1.

10] FPress # adit line: + 102

11} Frass ® aniry contents line: Bs (V) 102
prompt ling; claar
odil line: claar
posithon BS; 102

VisiCalc permits entry position coordinates to be used as elements in formulas.
These slemenis, called value refarances, take on the value in the entry pasition
t> which they rafer. This value will change whanever you change the contents
of the referenced entry pesition. You cannat just begin byping in a formula that
begins wilh a valua reference, since the first charactar you wauld type would be
a leter and VisiCalc would assume you are typing a label {sea the LABEL
ENTRY Command). You mus initiate the value antry command with a +, or
d+ and then type or point wih the cursor o the value reference. i the naxi
keystroka is an arthmetic operator, you may folow it with a number ar a value
reference. Until you've lerminated the value entry command with @, & «, or
*, you can use the INST/DEL to back up and change the formula on the edit
ling, o press RUN/STOP to interrupt the command and ratum 1o the clear
control panal without making an entry.
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The YALUE ENTRY Command Command Relerance

i you are locking at differant parts of the sheel through a split screen (see the
WINDOW Command), you can uge tha ; 1o jump from one window 1o anather 1o
poinl to entry position coordinates you wish to use in the tormula,

The cursor-meoving Xoys (#,.4,48will nol terminate the value entry command if
they were just used to point io 8 value relerence that follows an ardthmetic
oparator o the adit line. For example, ¥ 1+ is on the adi lina, and you point
with the cursor 10 A5, the formula on the edit kne wkl be 1+ AS. Pressing a
cursar-moving key at this paint will not terminate the command, but will changea
the coordinaie AS to correspond to the new cursor position. In this axample, ®
must be used to snter the fomula.

i you press # mmediately alter a value refersnce on the edit line, the value of
the coordnate will aplace the value relerence on the adit ine. Pressing ! wil
evaluale the antire formula belorg it ks entered intc an eniry position, automat-
cally replacing every valua raferenca that is on the odit line with its curent
value. ® or any of tha cursor-moving kays wil anter the valug of the formule in
the entry position. Note that the resulting value will appear in both the
high::'ghtad eniry posiicn and the eniry contents line, The onginal lormula wil
FA saved.

Exampla

1y Type iCY To clear the sheat. Cursor is at A1,

21 Typs 1# position Al 1
Cursor is an A2,

3) Type + prompt lina: YALUE
adit line: +

4] Press # adit line: + Al

51 Type +1 adit line: +A1+1

6] Press ® entry contents fine: AZ (V) +A1+1
position AZ; 2

7 Type #1442 edit lina: 1+2
The value ol AZ has replaced the value
raferance,

8) Typa | adil lina: 3
The formula on the adit line has been
evaluaied.

9 Press ® antry conlents line: A3 (VI 3
positon A3: 3

Notice that the jormula ussd o derive the
valua of 3 has not been sicred because
of tha usa of |,
In this example, every tme you change tha valua of A1, you will see the effect
ol thal change in position A2, which contains A1 as a value raferance in the
farmula + A1+ 1. Try it by placing the cursor on Al and typing 100® . Tha valueg
in A2 will be recakulated arnd replaced with the new value, 101,
Recalculation Order
WisiCale formulas may contain as many value relerances as the complaxity of
the formula will allow. When any vaiue entry is made, including changing an

og



VISICALC Tha YALUE ENTRY Command

existling entry, VisiCale automatically recalculates every value on the shest.
Recalculation always starts in the upper left harxd eniry position, A1. Whan first
loaded, VisiCalc calcukaies a value for A1, than A2, then A3, than A4 1o the end
of colurmn A. Then it recalcuiaies B1, B2, B3, B4 to the end of cohumn B: then
C1, €2, C3. C4 and 30 on. MNote the lelter € in the upper right comer of e
cortr panel. This indicates thal the order of recalculation jor the whols shoet
i by Column. The glohal command {aes the GLOBAL command) contains an
option which lats you change the order of calculaton fram down columns o
across rows. When row calculation is in eflect the uppar righl comer of the
control panal will display an R.

Forward and Clreular Reforences

Pay peticular attention to the piascemen o any formulas which contain value
raferences. When in column recalculation, be sure that all referencad entry
positions are to the lefl of the formulea which cile them [or above a formula in
the sama column}. If tha sheet is not arranged in this way, the fermula
containing a value refarence will be recaiculated before the new value has besn
placed in the ralerenced entry position. When recalculation has been complat-
ed, the sheot will display the valie ol the formula as calculated using the afid
value from the relerenced eniry posltion. However, the new valua of the
reterenced eniry position wil be displayed in the entry ponition.

This problem, caled forward refarencing, is often dificull to dlagnose and one is
tempted to conclude thal VisiCak: has mada an arthmetic error. I you suspect
your shaet contains a forward reference which s causing & formula to ba
incorrectly updated, press the | once. This will force another recalculation of the
whole sheet. Watch the suspect formula. H a new value appaars, ook Tor
forward relarencas. You may choose to redesign your gheet to eliminate all
forward rederences o 10 use multiple !'s for recalculation. In row caiculation,
referenced values musi be placad in the rows sbove the formulas which use
them or fo the lefl in the same row,

A circular reference is cne which cites itself, such as placing the fermula, 1441, In
eniry position Al, lor example. Each time tha shaeat is recalculated the value of thia
formula will change, aven if no other changes are moda on the sheet. Circular
references can be very usetul when their results are correctly anticipeated. How-
aver, they are disasterous when entered by mistake,

VislCale's Bulitdn Functions

Built-in functions ara used within value eniries to save you the efforl of setting up
commonly used formulas yoursel. Each funclion begins with &, then comes the
“tunction word,” tollowed by an argument in parenthesas. For axamphe, the SUM
function might be written:

{#@HSUM function might be writlan:
@SUM(B1,52 Ad* 23)

This exprasaion would result in the sum of the values found in entry positions B1,
52, and .23 times the valua in entry position A4. A built-in funclion may be placed in
any entry position by itsell or used as parl of a larger sxpression. The @ may be
used as the firgt character in a value entry (no preceading+ is necessary). The
function word may be shoened to nclude only enough lethers to avoid confusion
with othar funclion words. The function words are lisied in the tabke below with the
form of their arguments and their definitions.
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Function Arguments

Al bt three of the bulll-in functions are lolowed by an argument written in
parenineses, The arguments shown as “v" in the charl may be any lagal
VisiCalc values. The argumants shown as Tlst™ may conskst of any combination
ol values and aniry ranges separated by commas. A range is a portion of a row
or a column specified by its beginning entry posttion cogrdinate, three dots, and
its final entry positin coordinate (A3 ... A17, for examp). A range may not be
a diagornal across rows or columns. When entering a ranga, you may type in
the coordinate or move the highlight to point at the desired entry postion. Entry
poaltisra containing labels or blank entries are evaluated as zeros whan thay
ara used as value references In function arguments of in kormulas.

ESLM(list) ﬁﬁ :e vahues of al entry posiions cited in
iz MIN(list) chooaes the smallest vaks in the list.

@ MAX EsT) choosas the largesi vaiue in the st
@COUNTlgl) mm;ug wn the nurrber of non-blank antrias in
(EAVE RAGE (hef) @SUMillat) divided by @COUNT (st)
{TABS{V) results in the absolule vaue of v,

@INT{v] results i the integer poriion of v.
@SORTHY) results i the square rool of v.

@EXPv} taturng @ (2.71828. .. | to the v power.
@LOG100) ragults in the logarithm (base 10) of v.
@UN ) ratumns the natural Ing (base &) of a numbear.

@SINW, @COS5v),
@TAN(V), @ASIN(v},
EACOSY), @ATANIV}

@M PY{dr, range)

A, EERROR, @Pl

rsfums the appropriate trigonometric func-
fion ol tha value. Cakculstiora are done in
radians.

calculates the Nat Prasent Value of the
cash flows in the range, discountad ai tha
rale spacitiad by dr (the discouni rate
axprassed as & decmal). The first aniry in
the range ia the cash flow at the and of the
first pariod, the second entty is the cash
fiow al the end of tha sacond period.

These three funciions have no argumant,
@Pl is evaluated as 3.1415926536. @MNA
{nol avaiablke) is used whan a sheat rmust
be sat vp before the daia ic be avaluated is
aveilatie, H artry posilions which will latar
contain data are left blank, they wiil be
avasated as 2ero if used as valoe refar-
ances n formulas, This will produce the
entry ERACRA on the sheat wheraver Zeros
dppear ax denominators angd may produce
incomrect or misleackng values aslzawhere,
Entering @MNA into the blank data positions
causes VisiCalc to evaluate aH antries which
refar 1o thosa positions as NA. Without
entering the data, you can be assured that
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all your jormulas are legal in VisiCale. Any
Hagal cakulatons will show up as ERACA,
Lika @NA, @EARROR i also displayed in
tha aniry position into which it is entered
and all positions which rafer to it. In addi-
ticn, the WERRQOR funchion is often ganer-
ated by VisiCak in such cases as when a
detetad row or column contained entry posi-
tons that ere value references in formulas.

@LOOKUP{v,range) focks up a aumeric value in & tabke and
finds the valus that comesponds o it

The tahle vsed by the @LOOKUP function may ba a range within & column or
a row. Tha value that ks being ooked up will be compared o successive vakues
in that tabee unfil & vaiue ke found that is larger than the valua besng looked up
for until the end of the table is reached). The entry in the fable that is before
thia entry iz the one thet VisiCaic will consider as the “maich” lor the value
being locked up. I the tabee is in & column, VisiCale relums the value of the
antry that is immediately to the right ol the "matching® entry as the value of the
function. If the talde &5 in a row, VisiCalc relums the value immediately below
fha *maiching” antry aa the value of the function. If the first value in the table is
preater than the value being lockad up, then the value of the funciion will ba
MA

An example of the use of tha @LOOKUP function would be the following
Invoica form. The total amouni of the goods purchasad ks koked up in & table
and the found value i used as a discount parcentage. Finally, the dollar
amourd of the dscount s calkulated, and the total amount of the invoice is
found. In this example, the order ol cakculation s by rowa [see the GLOBAL
Command, /GO).

The formula 8l entry positon BE B GLOCKUPDT A18 .. . EYB}1DD [y muli-
plying by 100, we make it 8 percentage). Alihcugh the lookup range s
technically a forward relerence (sow the VALUE ENTRY Command), it makes
no difierence in this case bacause the values in that range are consiants. The
formad of that antry poaftion s /F(G (see tha FORMAT Command). The jormula
at D9 ia +D7B2A00. Tha ookup 1able has been placed in positions A1S
through E18.

i the total of tha Invoiced items was $347 52, then the discount percent would
be 10% (the valua thal corrgsponds 1o $250.00). A 1otal of $3000.00 would
have a discouni of 25%, the samea as far $1000.00.

o 1980 Parsonal Soltwane, Inc.
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The BLANK Command

/B
i BLANK
®

azes Conlania of Reghlighied
ity position, eaves formais:
ANy QIR kdy BOWTE Svmang

Blank removes only the labal or value in the entry position on which the
highlight ¢uraor is located, but leaves the aexiating format astting for thet
poskion.

Usge this command to erase an eniry afler you have prassed & or moved (o
another eniry position.

Exmmpia
17 Mowva the highlight over

tha eniry position to be

aranad.
2}  Type ! prompt ling:

COMMANC: BCDFAIMPRSTVW

3 Type B presnpt line: BLANK
4} Proae ® Tha control pansl will clear and tha high-

hohad entry postion will be blank.
or press #.4.4, of The conirel panel will cigar, the riginal

» entry position will be blank, and the highkght
will be on the next entry posiion.
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/C
| CLEAR: ¥ TO CONFIRM
1

Y
#1535  enimm sheel  anciuding
formads. oy oler key  muwts
CONTITan

Clear aets all antry positions 1o blank, resets formats, titles, windows, and other
imormation aboul the sheet 1o the intial specifications eel by VisiCak: when you
frat load it into the computer. Tha emry position highlight is returmed ta antry
positicon Al.

Use this command 10 start with an emply VisiCalc sheet. Balore uaing the clear
command, be aure you have saved the sheet {see the STORAGE Command) if
you do nol want to lose the information you hac written on 1. All nformation
arasad with the clear command is Irretravable.

Example

1y Typa /i© prompt lina: CLEAR: ¥ TO
CONFIRM

2y Press ¥ Tha screen will darken for a few seconds,

than display the copyrighl and verasion
notices. Your next kayatroke wil clear the
prompt line.
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]
| DELETE R € |
c
delwtes ol entries and bormmaty n oaketea aH eniriss and oty in
w CORCRIMNG CUragr [==10T ] ConlaIning curaor

VisiCalk: alows you to remove the entres ko an entire column or row. Use the
deleta command with cara: You cannal recover the information which was
recorded i 8 deteted row or column. The insert commands (sea tha INSERT
Command) can recreats the row or column space, but nol the actual entries.
The delate command will dalate the information in the row of the column which
containg the cursor when you start the command and than move all the other
rows or columns up to fill in the slack.

Visicalc also autcmatically locks up all value relerences in formulas and
changes them to comespond to the new cocrdnates resuling when the rows or
solumng are moved up. N then racalculates the whole shesl. H you hava
deleted an entry which is usad in a jormula (ses the VALUE ENTRY com-
mand), all entry posiions affected will contain the message ERROA.

To use this command, first place tha highligh? in the row or column you want to
delste. Than type /0. The promgt ine reads DELETE: A C. Type R 1o dolste the
row in which the highlight is located or type © to delete the column. Visicek
immediataly deletes the information and movas all other rows ar columns up o
fll in the slack.
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]
| ForRmAT: p & &t L R § *

o 1 R bl
daleudts b gloos i hSplny reghl pustiling wiiry displays  Integer
farnit G Gyt vale EA #lars for
wndow Lar grapha

G L 3
gl Iima Il] Justiles wrtry oolers @ canls

dhaphays

The format command adds a sal of display condiigns to the highlighted antry
on the VisiCak: sheet. The original entry conrdents (LABEL or VALUE) remain
urcharad in the computer's memory. They are always used W cakulations
and ara deciayed complataty on the sntry contents ne. On the shaal, howevar,
the entry wil appear as formatied by this command. If the eniry s moved to
anocther pogition on tha sheet {(see the RAEPLICATE Command, the MOVE
Command, and the INSERT Command), printed on paper {ses ithm PRINT
Command}, or stored on diskette (see the STORAGE Command} is format
atays with it.

Once Bn entry postion has bean formatied, a format indicator will appear on the
antry conlants line betwasn the curmrent eniry coordinates and entry Cortents.
Erasing the cortents of the antry position {sea the BLANK Command} does nol
remove explicit formats, but clearing the sheet {ssa the CLEAR Command)
does.

To tormat & row or 8 column before making entres, formal the first entry and
than use ihe replicate command (the REPLICATE Command) to copy the
format into the rest of the ow or column.

It ia not possible to changa the number of character apaces in an individual
entry posilion. To change the number of characiers in every columm thoughou
the sheel, use the global command for changing column width (see the
GLOBAL Command).

To see how the lormat options aleci the display, set up your sheet as
instructed in the examole beiow. All the axamples in this saction use thia aheat
for the format examples.

1] Typa LY This ckears the sheat, positiona the cursor at
A1, and rensis all display characteristics.

2} Type LABEL ENTRY
1. 23468780+ 99 9008

You naw have ona labal and two valuea on your sheel. Any explich format
satiings ware removed when the sheel was ceared. You have one window (sos
the WINDOW Comrmand), no tittes [see the TITLE Command), your colqmng
contain ning characler Bpaces, which is the ganeral column wikdith {sse the
GLOBAL Command), and all eniry pogiione display the general iormat (see the
GLOBAL Command end the discussicn below). Thess same display charactar-
iglics are set each ime ViskCaic is loaded into your computer and wharever the
chlear command is ueed.
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FD = the Dedault display lformal:

An Individual entry position format is changed to whatever format has been
praviously set with the giobal command {(see the GLOBAL Command). If no
global setting Is 0 effect, the delault will be the general lormal, described in FG
balow.

Exampla

1) Typa =Ct®

2) Typa F% The highlighted entry {C1) ¢hangas 1o dol-
lars and cants format; B1 1 unchangad. The
entry contents ine displays the /F satling.
entry contents line: C1 /F% (V) 99.999
position £1; 100.00

3 Type ¥D entry contents ling: &1 (v
§0.999
position £1. 99.999
The detault setiing is generai, as s by
ICY.

4] Type /GF All values in the window which heve nof
recatved an individual format are displayed
a5 inlagars.
position B1; 1
poaition C1: 100

5) Typa FQ aniry conlants line; C1 /FG {V) 59680
posiion B1: remains in integar format
posiion C1: 96 999
The saiting on C1 is now genearal, as shown
on the anbry conlenis line,

£) Type O eniry cortents ling: C1 (V) 99509
position B1: unchanged
position $1: 100

The aatling on C1 has been removed and is
no longer indicaled on the aniry contents
line. Howaver, since there iz a global integer
setting in effect, posilon C1 is displayed in
Integar formal instead of general format.

FQ salg tha eniry position 1o the Genersl formai:

a) Labels begin in the lahmost space (et justfed) and are cut off
whoraver tha column width enos.

) Velues are moved as lar x the right as possible {right justified) with
4 leading blank character in the leftmost position in the column. Decimal or
scieniific notalion is selected to display Iargest number of significant digis.

1065



VISICALC The FORMAT Command

Examphs

1} Type =A1® poallion Al Is now in genaral lormat for
labeis
antry contents ling: A1 (L) LABEL
ENTRY

2} Prass » paalion B1; 1
A giohal integer setting is st in affect from
ihe previous sxampla

3} Type FG posfion B1: 1 234568
Gengral format for rumbers with few signifi-
cant digita.

4) Type eniry cortanta bne:

1204507801 23458 TR 1234567881 23000000

position B1: 1235E17

General format for numbera with many sig-
nificant digita. VisiCale salacts scieniific
naotation when this pamils a larger number
of significant digite to be displayad within
the currenl colurnn width.

F 1 will 2at & valua 1o tha Integer Tormat:
A value sel with this command is displayed rounded to the nearast whole
number,

Example

1) Type 1.2® andry contents line: B1 (V) t.2
postikan B1: 1.2

2) Type FI ariry cordents line: B1 /Fl (V) 1.2
positton B 1
Entry contants are rounded to the naarest
integar.

{FL Laft ustifias the entry position contents:

Al labals begin in the lefimost charectar space; all valuas are moved 1o the left,
pracedsd by one lsading blank. The inlager formal for values cannot be used
whan a valus is Isft justified. Thes effect of this cornmand is visiole onty in antry
positions where the sniry has lewer characters than the current eolumn width,

Exampla
Continuing with tha exampie for integer format (/FI):

1) Type /FL entry contents ling: B1 /FL {V1 1.2
position B1: 12
The vaue in B1 haa bean moved to the leff,
Notice thal the integer format setling has
baan raplaced with the lefl juatity setting In
the antty contents line.
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/M Right justifies the aniry position contents:

The lasi character of a label or a value falls in the last characier space of the
aniry pogiton. This command affects only the display of sntries on the sheet
which have fewer charactars than the curren! colurmn width.

Exampla

1) Type /FR eniry contents line: B1 /FR {V) 1.2
poslbon B1: 1.2
The valus in B1 has baen moavad (o the
right.

F% displays values n Dolare and Cants:
All valuas are rourddsd 1o two decimal places. No % is displayed in the entry
poaiiion. Traling zeros are shown. Thare ia no sffsct on labals.

Example

1) Typa 3 eniry contenta line: B1 /F$ {V) 1.2
position B1: 1.20

# displays bar graph format:

All valsas arg truncated te an integer. That imeger is replaced in e antry

pogition by an egual number of stars. H the number of siars ia larger than tha
width ol the entry posillon, extras are ignovad.

Example
1) Typa F antry contents line: 81 F vy 1.2
position B1: "
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/G
| aLosAL: C 0 R F
| msevaLonoer  n ¢ | [FommaTDaisL A« |
-—
] (e 7F}
LS rBCMCL alon by fenvy St recEiculsoen =13 chanpes sl wnloomalisd an-
(AT 1o BKY, then A 10 urdk (AT 1o A2S4, Bt 1o IS 1 SNl window b
BKZ wic) BZS4, Mc) BB Tt o At
]_COLIJHH WIDTH l I RECALD: A M J
IYp A numt:-ur batwaan 3 A N L ]
and  Mgdtum  acrean reCEICUEIRbOn  DEOCHRTE  HeCAlCulaliOn oocura
width, Chisdis wadih ol aulomalcaly i wholg  Galy i heghlightsd aniry
Ml calumAag 1o Ihe shuat pRoiticun

numbear apapciting

Tha four giobal command options affect the window display and the order in
which rows and colimns ara calculated.

G G (Global Column) allows you io change the width of all columns in &
wingow 1o any number of characters batween 3 and the madmum width of your
screen. Column widihs may not be sel individually. VisiCale will display as
many whela columns of a given width as possible on the screen. Whan
changing tc a single, wide calumn in & window, any vertical title areas
pravicusly ast will be sutomatically ramoved {(see the TITLE Command),

Whan digplaying numbers on the shest, VisiCalc may change the format from
the way you originally entered it on the edit line. Numbers will be roundad off in
the window display whan necassary to fit infc the column width, VisiCalc will
use scientific notation if this will permit more significant digils 1o be shown at the
curren] column widih then reguiar decimal notation. i the column s 100 narrow
to display the integer poriion of a value in eithar decimal or sclentific notaton,
VisiCalc will display as many > symbols a3 will (1 in the column widih in the
aniry position wih a leading Blank.

Aegardless of how the values appear on the screen, the numbars stored in the
compuler's memory will remain wnchanged and will be used in al calculations.
The number, as you eriginally enlered # on the edil kne, wil ba displayed on
the entry contents line whenever the Cursor is over its entry position. Prassing #
when the cursor is owver the eniry and the prompt ine is clesr will enter the
entire value, regardiess of column widih, oro the edi line.

Exampls
17 Type Q¥ This clears the sheet and resets the column
width o nine characiers,
2]  Type in position Al: gntty comtents line;
THIS LIME THIS LINE 1S TOO LONG.
IS TOO LONG.»
3) Type /@ prompt e GLOBAL:CORF
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4  Type € prompt Hoe: WIDTH:

51  Type 18» artry contents ling: THIS LINE 15 TOO
LONG.
posiion Al: THIS LINE 15 TOO
L

8  Type GC4m antry contents line: THIS LINE 18 TOO
LONG.,
position A1; THIS LINE 15 TOO
LONG.
poaition B1: not displayed on
40 character screans,

Example

1) Type Y

2)  Typa 123587808 aniry cantents Nne: Al [V} 123456780

pasition A1: 1.2346E8
Note ithe wading blank, scientific notation,
and final oight roundsed up.

3} Type »1.234557880 eniry contents lne: Bt (V) 1.23455789

position B1: 1.234568
Mote the leading blank and the final dight
roundad up.

4] Type /GCIe antry contemts lins: B1 (V} 1.23456789
position Al: -y
position B1: 1

The number in A1 ia 100 large to exprass
with two characiers, which is the space
avallable tor dights when the column width ia
3, e VisiCaic displays =>. The numbat in
B1 is rounded as shown,

00 (Global Ordar of recaleulation) alows you 10 set the Order of Cakulation 1o
Columrs or Rows. In columrwise calculation and recalculation, sntry position
Al is evaluated, then A2, A3 10 the bottom of the shest, then B, B2, B3, to the
bottom of the shoet in this column, then C1, C2, and 80 on. In row calcutation,
A1 ig first, then B1, C1, and on 1o the right hand end of the shest, then A2, B2,
2 0 the end of the sheel. Thiz order ol calcuiation is indicated on the contrel
panel by the letler C or R in the upper rght hand comer of the entry contants
line. When you first lcad VisiCalc, the cakulabion order is by column,

It VisiCalc appears to ovaluale formulas incomecily, you have placed formulas
in eniry positions sc thal they are calculated before the value refarences that
they contain, Order of calculation and recaiculation has besn discussed at
langth in The YALUE ENTRY Command in Part (I, and alsa in Part (I, Leason
Three in the section antitled “The Order of Recalculation.”
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The following axamnph illustrates the use ol valua references sel up for column
cakculation, and shows what happens whan they are calculaled in a rowwlse
fashion,

Examphs

1} Tyvpe «CF Thia clears the shes! and sais colemn cal
culation.

2 Typei1 ¥

3 Type +M1»

4)  Type =Bi®

5)  Type +A2®

6 Type +BIx Your acrean ahouk] 0ok like this:

71 Type =AlacZe Tha valie at A1 is changed ic 2, and the
other valuas are recalcuisied. Your scresn
should ook lika this:
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8) Type QOR The order of calculation indkcator changes 1o
R.

9  Type 3= Your screen looka like this;

This |3 Incortect. B1 should be the same as A2, vet it diaplays a differant value
because B1 was recalculated before A2 was recalculated. In such insiances,
you can lorce a recalculation by praasing ! when the prompt kne &5 Blank. Press
it now and the screen shows the comect valuas ma in the photo below.

A similar example that works corractly Jor row order of calculation, bt not for
column order i3 this:

Exampla

17 Type /&Y The sheel is clearad and caiculation is se!
tc column order.

2y Type GOR To changa 10 row order of calculation.

3} Typa e+ AR

4} Type ~A2B

5  Type +B1e+A2R

/3R inttiates Automatic or Manuwal Recalculation. When first loaded, VisiCalc is
sl to racalculate all vatues as soon as any changa is made in an eniry position

to which a formula may refer. Changes ripple rapkdly across your sheel
whenever you change a value. Sometimes, such as whon you are typing n a
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column or row of figures, you would llke to um off recsiculation completely to
ebminate the pause that occurs when VisiCale ks recalkculating. To turn & off,
typa /ARM, which stands for GLOBAL COMMAND RECALCULATION MANUAL.
Undar manual recalculation, only tha highlighted formuls will ba recakulated
automaticady. The whole sheet i updaied only whet you typs | There is no
cua on the control panel o indicate whethar you ama In manual or sutomalic
recalculation but the stalue should be evident from walching the behavior of the
shesi. To resume automalic recalculation, type fARA.

/GF (Global Formal) alkvwz you to assign a lormat setting for a1 eniry positions
in the window which have nat been indricunlly formatied. The global format
command uses the same fomatting oplions as ara avallable kor individual entry
poaitions. Seae the FORMAT Command for an sxglanation of these options. If
you have split your screen inio twe windows (ssa the WINDOW Command),
you may use a differeni global formal for sach window. When you save your
ahee! with /S5 all global formats are also saved (see the STORAGE Com-
mand).
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71

| mNSERT: A €
R—-—-—-—] CF

uIpatE MW BOnel RS Codumn eft
cursor of Curagy

Whila developlng a VisiCalc shest, you may lind that you need to inser
ackMional mws or codumng, The insert command gives you this abity. Alter you
type A4, ViaiCale axpacts you 1o anter R i you wam a row inserted, or a € to
insart & column. i is nol poasibla 13 Mset a single eniry poallion — you may
ondy insart an entire row or column.

fIR insorts a new. blank row in the row containing tha curgor when you give
the command. All rows that ware at or below the cursor are moved down one
row to make room for the inserticn. VisiCale then changes all valug rafar-
gnces in formufes to reflect the new entry position coordinatas in tha rows
that were moved. For example. if a formula containg the coordinate C2, and
a row is ingerted at row 2, VigiCale will change the coordinate fo €3, The
cursor will remain in its old position in tha naw. blank row

W el SN N VRN PR TR S

After typing AR

T S re— S — A —
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VISICALC The INSERT Command

AC ingarts a new, blank column in tha cobumn in which the cursor is locakd
whan the command i given. All columns at and te the right of the cursor are
moved one column 1o the righl to make room. VisiCalc changes all value
references in formulae ic reflect the new entry position coorginatles for the

columng that were moved. The cursor remang In g onginal position in the new,
blank cokimmn.

Aftar typing A
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The MOVE Command

/M
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li s somatimes desirable lo change the position of a row or a column. The
move command lets you do Jusi thal. You indicate the row or column you wan!
moved by placing the cursor In the row ar column, than typs a paried, and than
place the cursor in the row or column to which you wanl to meve. VisiCale will
automatically change all value refarances in formulas to reflect the new
coordinates which result when the rows or columns are moved. When you
mova A row of & column, be caraful 1that you have nol maved formulas
containing valueg referancas to a poaition in which thay are calculated before
thosa value refarencss. Ordar of calculation and recaiculation ie discussed at
length in the VALUE ENTRY Command in Part 1l and i Part Il, Lesson Threa
in the sections eniitled “Tha Ordar of Recalculation” and "Forwarg and Circiskar
Aaterencas.”

The simplest way 10 Move & row or a column is to first place the cursor on the row
or calumn you wish be move. Then type /M. The coordinate of the highlighted entry
position will appear on the adit line. Prass . and then use the cursar-maving keys io
place the cursor on the row that is just below Ehe row to which you are moving or on
tha calurmn just Lo the right of tha desired naw lacation. In othar words, tha oolurmn
of row wil appear usl to the left or just above the cursor, When moving mws, the
cursor may be in any position [column) within the row when you initiate the
command, however, when you indicate the new location, you must use the same
column coordinate. For instanca, moving C10 to CS is valid, but moving C10 10 DS
is nol. The same |5 true for moving columng: the row coordinate must ba the same
for the column being moved and its new location; i.e., moving AZ to D2 s valid, but
moving A2 to 1 is not. Terminate the command with ®. When a row or column ig
moved, all intervening rows and columns are moved up to fill in tha place vacated
by the moved row or column. VisiCale then changes all valua ralerences to reliect
Ihe naw positicns.
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VISICALC The MOVE Command

Exampie

1) Sai up your shesl as in
the phom;

2] Typa M prompt lina:
MOVE: FROM. . . TD

adit line: C1
3 Typa. adit lina: [

Row 1 is going to be moved.
4)  Progss *ee odit line: C1...C4

Row 1 in going to move 1 row 3.
£) Press ® The aheet showld lock ke the photo balow:
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The MOVE Command Command Referonce

Exampils
¥ Sat up your sheet as in
thia photo:

2} Tvpa /N promptlineg: MOVE:
FROM. . TG
adi lina: 3
3 Typae . adil ine: ca ..
Row 3 will be moved.
4) Preas & odit ine: c3.c2
Row 3 will move 10 row 2.
5) Press & Aow 3 has moved 1o row 2.

N Is abo possible 1o typs in the coordinate of the row or column to ba movad as
wal ag the coordinate of tha new location. Use the INST/DEL key fc srass any

unwanted coordinaie and raplace ¥, aithar by typing of pomting to the coordi-
nale with the cursor.
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YISICALC The MOVE Command

Exampls
1) 5ef up your sheat ag in
the photo bekow:

2) Typs M prompt line: MOVE:
FRACM. . TO
odit lina: E1

3 Typa INST/DEL adit line: bank

4] Prass ke it ling: Al
Column A will be moved.

5] Press . edit kne: Al

6) Type EV edit kna: Al . E1

Column A will be moved to celumn D
Although tha cursor is on E1 at the snd of
step 5), prassing ® at that pamnt will not
anter E1 on the edh lina.

71 Now press @& The contenta of column A are now in D. The

columns that were previously B, C, and D
have been moved o A, B, and C,
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The PRINT Command
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Tha print command senda a copy of your VisiCalc shaat to your printer, to your
diskette, or to Bny other addressabla devica. This discussion will cover the
curnrnands for the Commodore Printer Modaly 2022 and 2023, the NEC
Spinwritar, ard the CHM Model 2040 dual Noppy disk. i is posalble 1o use the
prnt command 10 communicate with other printers and ASCI devices such as
those often connected to telephone modems. However, the exact commands
nesded depand on the characteristics of e equipmeni you are using, how you
have it conneciad io your compuier, and how you wish your copy tc be
tormatied. Since i is beyond the scope of this manual b dascriba the cammand
sequences lor all possible hardweare combinetions, consult tha raterance manu-
als for your paricular aquipmeni or see your daaler for assistance.

Since your VisiCak: sheat 9 often widet than the printer, VisiCalc permits you to
copy your shes! in sirps. Al formats {axplicit and global) are taken from the
window in which the highlght resis and window divisions (see the WINDOW
Command) as well aa row and column bordars ara lgnored during printieg.

Position the cursor aver the antry pesition that you wish ic be printed first {in
e uppar kefi-hand position on the printout). The cursor's posifion determines
the top row and leftmoat column that will be printad, Tikes that ware fixed (ses
the TITLE Command) will ba ignored, 80 you must Insert axtra rows or columns
for title areas and replicate ihe titlas (see the INSERT Command and the
HEPLICATE Command)] if you want the titles to appear on the printout. When
your sheet is amanged and the cursor is over the first antry poation o be
printad, folkow the steps balow:

1} Typs /P The prompt e will display: PRINT: ASCI, PET, FiLE

i you wish to print on a NEC Spirmriter (which is an ASCII printer], 1ype & .
This telis VisiCalc to sand out the right kind of characters (ASCI). The prompt
lina will now daplay: PRINT: LOWER RIGHT, ""SETUP, OR + . Procaed to
step 4.
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IMPOCRTANT NOTICE

A new feature has been added to this version of the VisiCalc program for
the Cammodare computers. Add this information to page 121 of your
manual—The PRINT Command.

Tha naw feature hag been added for users with ASCII printers. It allows you
to control the line feed autematically sent by the VisiCale program. When
P4 iz typed, & new prompt will appear:

PRINT: LOWER RIGHT, "SETUP, +, —, &.

The last characters, — and &, let you issue commands to contral the line
fead. Mote that when you press one of thase characters, no change takes
place on the VisiCalc screen. Further, you don't have to press (R) alter
pressing one of the charactars. The VisiCale program is 56t to send a lina
fead automatically with each carrlaga raturn,

—  Pressing — tumns off the line feed automatically generated by tha
VislCalz program. The ¥isiCalc program will not send line feeds again
updil you reboot of until you rastora the ling faed function with & (see
below). The — should only be typed once. If your VisiCale printout is
double-spaced, pressing — before defining LOWER RIGHT will cause
all subseqquent printouts 1o single space,

- Freszing & restores & line faed with aach carriaga raturn, This will
remain in affect untll you reboot the WisiCalc program or until you
press — {(gae abave),
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YISICALC The PRINT Command

it you wish to print on a Commoadore Printer, iype P . This sends oul
Bgrrmodgrﬂ oahnrm The prompt kne will display: PRINT: LOWER RIGHT,
TEET UP, +.

You will not nesd the “SET UP option with the NEC or Commodora printars.
This option allows you 1o type characters that are seml directly to an output
device. Thesa characters are the “sat up siring™ ihat allow you (o sand to
prinfjers other that thosa discussed here. You would iypa ' and then fhe
characters, ending with a ® (which ia not transmitted}.

4) H you wish to advance the paper, type +. Tha paper will advance ona line
each time you press +. You may acvance the paper as far as you want. Lise
this pption only with prnters.

5) Now snter the coordinate ol the lowar right hand comar you wish i print
You mey do this by scroliing the window over and placing the cursor over the
dasired coordnate, then pressing &, Altematively, you may jusl type & in and
pross &. This will tell VisiCalc how many columne and rows ara (0 be printed.
The width of your printout {(he number of cohwnne of a pardicular widih) s
Ivmited by the number of characiers your printer can put on one line, not by Whe
size of your acraen.

&) Now press ®and the printer will copy the area of the sheet that you defi
with the coordinates. If the columns you are printing have "wrapped amound” on
the paper, you tred to ocoupy mom columns than your printer's width could
accommodaie. Do anothar printing, using the first column that wrapped anround
as the upper lefi hand cocrdinate and rapest tha printing procedure. Tape or glua
your printouts together to create a full-width copy of your VisiCak: shoat.

To copy your deeplay Into a “print format™ file on a diskelte S0 that another
program can read i, siar with the cursor positionad on the first sniry tha you
want printed in the flls, than:

1) Type . The prompt fine will display: PRINT: ASCH, PET, FILE.

2} Typa F in rasponse and anter a file name as asked by the prompt; PRINT:
FILE NAME. The flks Numsd must begin with a katter o number, follvwed by up
to 11 other latters and numbers (Including —, underscore, slash, apace, and §).
End the filse name with the characters, .#RF. for (priint (frile. For axample,
MYFILE-1.PRF is a velid flle name. To write the file on a diskatte In the laft
hand disk drive, begin the file name with the characters, 1: . There is a
complete discusslon of file names and flle speclications in Part I, The
STORAGE Command.

3} Prean ® and when the prompt lina LOWER RIGHT, “SET UP, DA +
appears, anter the coordnate of the lowear rght hand comar you wish to print.
You may da this by scroling the window ovar and placing tha cursor over the
degired coordingte, then pragsing ®. Alamaltively, you may just type it In and
pross ®. The file will be writien onio diskette in prml file format. Note that
VisiCalk: cannot read or reload fike in this formal. Use /PF only when you
Intand 1o wrlie your own BASIC or other language programs for use with
YisiCalc.

3
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The REPLICATE Command
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The raplicate command allows you 1o copy the contents of any entry positior,
inciuding labels, valuas (numbers, sxpressions, and formulas), formats {the
FORMAT Command}, ang blark eniries (the BLANK Command). You may copy
a single sniry from one place to ancther, copy a single eniry posilion Mo & row
or a tolumn, or you may reproduce @ single row of column as many times as
you Nke. However, the raplicale command does nol permit you to copy a row
into & column, or to copy 4 matrix (several rows of columng at once). Complax
copying operationa musi be done with & series of raplications or with the M+8
oplion {sea the STORAGE Command).

Te use the replicete command, you musi supply twa (and somstimes three}
sats of inlcrmation:

1. the socurce range

2. the larget range

3. indication of the ralationship of a value rederence (sea tha VALUE
ENTARY Command] to the new position
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VISICALC The REPLICATE Command

A range may be a sngle antry position, as well as a whole of panial row or
column. Hanges are specified by typing or by pointing with tha cursor o the
desired beginning entry coordinate, then typing a paricd, than typng o poinling
to the snding coordinate. A rangas may not crosa the shasi diagonally. A
complalea sourca and target range specification wil appear on the adit kna in the
following pattern:

beginning source entry position coordinate . . . ending source entry position
cocrdinate: first target entry position coordinate . . . ending entry posilion
coordnate

i the begirning and ending coordinates in your source range ara identical, you
wilk copy ong entry only. H they are diffarsnt but fall in the same column, you
will copy that section of that column, If they are ditfersnt and fall in & row, you
will copy that saction of thal row.

The coordinates you put n the larget range 1ell VisiCak: the starling position for
aach copy to be made with the replicats command. H you want ore copy ol an
antry poesition, a row, or a column, your target range should conlain one
coordinata (F9, for example). i you specify two differant coordinates 1or your
targel ranga (F9 ... F15, for example), you wil get multiple copies of your
SOurce.

fo copy from one entry position 10 another, give one coordinate as the source
range and ona aE tha target rangs:

Exampls

1) Typa =Alm This places tha cursor ovar the eniry posi-
tion you want io copy.
IF A1 is blank, type 10D®

2) Type /A prompt lina:
REPLICATE:SOUHCE RANGE OR

RETUAN

adit line: Al
By starting the command with the cursor on
A1, VisiCalc automatically entared A1l te
begin the sCurce range.

3) Press ® prompt line: AEPLICATE: TAHGET RANGE
et line: Al ... Al
You have told VisiCaic 1o begin copying the
contents from entry position A1 and 0 end
with A1. A1 is the “source renge” consialing
ol one entry posilon,

4) Type M prompt line: REPLICATE: TARGET RANGE
edit lne: {1
This identifias entry poskion D1 as the start
! the Harget range,” thal is, tha eniry posi-
tlon to which the contents of A1 will be
coped.
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The REPLICATE Command Command Reference

5) Press ® The replication Is complated. The value 100
8 now in emiry position D1 as wall as A1,
the highlight i sfill &t A1, and the control
punel has bpan clearsd for & new com-
mand,

To create a row by rmaidng several copies of ons antry, give ohe coordinate As
the source range and two coordinaies within & single row as the target ange:

Exsmpie
Repest steps 1 through 4 in the exampie above. Changs step 5 to:
5) Type .M12 Thea contents of antry position A1 will now appear

in antry positiona D1, E1, F1 through M1

This procedura is eapecially useful for setting up display formats (ses the
FORMAT Command) belors enterng a large group of numbers. Assume, for
instanca, that a column will coniain salsa figures and tharelore should ahways
display numbers munded (0 two decimal places. Place the cursor on a blank
entry postton and type /F8 (see the FORMAT Command) to attech the “dollars
and cents” jormat 1o the poaition. Then rephcate that emiry posttion intc the
posttions In the column thal you want to have the dokers and cents formal,
using the procsdure in the example above. The entry positions will not change
in appegrance il there are no values in them at this point. However, when you
begin antering numbers into them, they will all be dsplayed with two decimal
places,

To copy a colummt from one posiion on the shesat to another, give the top and
bottom entry position coordinates of the column as ihe source range: For
instance, Al...A32. For the target range, giva omly the coordinale of the op
aniry position of thae new column,

To aat up your shest for this example, anter the numbers 1 through 10 in
positions A1 ihrough A10. You nesd not claar the shoeel because VistCak: will
write Over any old entries. (Ses the YALUE ENTRY Conwnand.)

Exampls
1) Type /A prompt ling:
REPLICATE: SOURCE RAMGE CR
AETURN
adit line:

current curmor positicn conmiinate,
VigiCalc will put the coordinate of the eniry
position 1o which the cursor is pointing on
the adit ling. if this is not the coordinate you
wan 1o begin your source range, press
INST/DEL 1 reimove f from the edit line.
2} Preas INST/DEL To ermss first coordinate (this is an ilustra-
tion dor this example and is not necessary
when the coordinate ks the one you want 1o
begin the source rangs).
3] Type A1 adit bne: Al

124



VISICALC The REPLICATE Command

4) Typa . e line: Al

Bl Type A1D ack Hna: At ... Al10

B) Proas ® prompt line: AEPLICATE:TARGET RAMNGE
o0t Hne; Al L. AID:

7] Typo C4 adit ine: Al ... MO C4

B) press & The comisnts from your source range (A1 1o

AtD) are now In your tangel (C4 1o C13)
Note ihat you did not need 10 type the
snding coordinata of the target range. The
cursor hes baen retumad (0 tha position it
occupied before you typed /A,

To make several copies of & column, anter the top and bottom coorginalas of
the column as the source range and the beginning and ending coordinaies of a
taw as the target range. Each copy of the source colwmn will “begin” in the
farget row.

Do the axampla abeve again, only 1his tmea change stepa 7 and 8 to:

) Type DIKI odi lina: A1, At0:D1. . K1
In the targat range, D1 will be the tap of the
firal new colurn, E1 the top of the second
i Cobumn, and 50 o, snding with K1 as
the top of the last new column. Tha target
rangs must be adiacent coordinates in ona
row of VisiCalc will only copy the column
once and stop.

3 Typa ® The results will look like this:

If nacessary, scroll your window over ta K1 to sea al of the effacis of thase few
kaystrokes on your shaat.
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To copy & row #om one position 10 anciher, specity tha beginning and ending
cocrdinales in that row as your source range (A1 ... C1). Than give the
beginning coordinate only for the row in which you want the copy to appear
{AS). VisiCale will automaiically interpret this targal coordinate as the first eniry
position in a row and will fill in the oormect ending position.

To set up for this example, clear the screen with /Y and entar the nurnbers 1
through 5 across tha top row on your sheet {(pasitions A1,81,01,01 E1%:

Example

1) Typa =a1

2] Type RC18 adit Nre: Al L CH:
3) Type AS

4) Preas ®

The result should look like this:

Giver two coordinates for the arget range (AS ... A10, for axample) oy il you
wan| these results:

Replicating Valus Feforences

When you replicate a formula which contains entry position coordinates {value
referencas), you must tell VisiCak: whether or not to copy each value reference
exactly as It appesrs in tha source range, or io change that valus reference as
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VISICALC The REPLICATE Command

f is copled. The changa will raplace the onginal value referenca with the one
thal fals in the position that is relative to the location of the comed formula.
Therefore, the replicated value reference will ba to the replicated formula as the
original valse raferance s to the orginal formula. The loliowing examplas wil
ilusirate this relationghip:

r"_-l-m———m i

You can see from the antry contents ne in the photo above that the formula n
position D3 contains value refarencas 1o posilion 83 and C1. B3 is in the same row
as the highlighted formula and two colurmns lefi. C1 s two rows up and one columen
ovat from D3,

Look at the photo below.

The tormula in D3 has beon replicated into position C4 bul it has also been
changed. The formula in Dd i3 now B& + C1. Thae valua refarenca B4 is in the same
row and two colurns lelt of the new formula in C4, i.e. 1 |z in tha sarme relativa
positiorr. The value reference C1 is exactly the same in the formula a1 D3 and tha
fomula at D4. In other words, il has not been changed to maintain tha same
position ralative 1o the placemerd of Tha formula.

When a source range that is baing repllcatad contains value refarences,
VisiCale places each value referance on the adi Iine with a highighl on it. The
prompt ling instrucis you to type R if the value redarence is 1o e ralative, or N if
it is not ic be changed N the new formula. Alter this procedure hes been
completed for each vale referance, VisiCak will finish the replication.

127



The REPLICATE Command Command Referance

Exampla

1) Typa /C¥ To clear the sheet.

2) Set up your shaat as In thig
photo:

3} Type Aw prompt ina: REPLICATE: TARGET RANGE
adit ing: A2 . AZ:
4) Prags ¥, prompt ina: REPLICATE: TARGET RANGE
adit ina: A2 . AZAZ
5) Preas #ee® prompt lina:
REPLICATE: A=RELATIVE, N=NO
CHAMGE
edit Nne: AZA3 .. ABA1

Tha value reference Al in the formula being
replicatad is highbghted by the amall rectan-
gle. Aaplication actually takes place ong
antry position at a time, The adi line indi-
cates thal the first oparation is copying from
A2 info A3 and VisiCak: is waiting to be told
whather to inderprel the valua raferance, Al,
as relative or uncharging.
B} Type N Your sheet will ook Ika this:
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VISICALC The REPLICATE Command

It ig possibie 10 replicate a formula into 8 peafion in which proper relative valse
rederances cannot ba assigned. Tum back o the two scresn photos al tha
beginning of this saction [‘Replicating Vaue References"). i, for example, you
copy the formula et D3 into position A3, then the relaive posiion of the valua
reference B3 will be located oft the sheet to the left! It will always be evaluated
as zero.

In Part I, Leascn Thres of this manual, there are more examples of the use of
the raplicate leaure. Also, you must be carsful nol to introduce forward or
circular refearences or incorreci calculation order into your sheat when you
raplicate formulea. These topics are thoroughly discuased in Part I, Lesson
Three n tha sections entited “The Ordar of Recaleulation " and “Forward and
Chcular Reforances™ and also in Pan IIl, tha VALUE ENTRY Command.
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The storage command lats you 10 sava copies of your currant VisiCalc shesl on
dizkette, laad saved sheets back into the computer, inftiglize naw diskettas for
use whh VisiCalk:, and gives you a way to leava VisiCalc and relurn to 1he
computar's HEADY. pmmpt 80 you can use your computer for something slse.

8L loads back into the compuler's memory a shest which was saved with the
/85 cammand, which is discussed balow. Only files which were saved in the
YisiCale fila format with the /58 command {wa Instruct you to append the
extansion .¥C 1o the like namea to halp identity these files] should be loaded with
the /SL command.

When the file has loaded, the shest will appear In the window exactly as it was
when you geve the /S5 command to save il. VisiCalc will nol clear tha shest
that is In use when tha /SL command is given, butl will write the loaded shesl
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over it. Wharever an eniry position has contants on both the cument and the
loadad sheei, the entry position contents of the Just-loaded shest wil repiace
the previcus contanis. Blank eniry positions in the loaded sheet will not erase
the cortents of comesponding entry positions in the ok sheet. This over-wriing
characteristic gives you tha ability to combine sheets by Ioading previously
savad sheels over one anoihar,

Claar the shee! by typing /CY (see the CLEAR Command) before loading a
sheet whan you wani only the contents of the saved sheet to be placed in the
compuler's Mmemory.

insert the disketta conteining the fike to ba waded and follow the sleps below.
You may insern the diskeite inic either disk drive as VisiCalc will look In both
drives for a diskette, and then ssarch through the file directory on sach ona,

1) Typa /8 prompl ling: STORAMGE: LS DI G #
2) Type L prempt ing: FILE TO LOAD

3) Typa the file name usad edit line. The flle name of the first fike that
when the file was saved wae saved In the VisiCalc file formal with
with /53, the /S5 command will appear. Each fima
Or prass » you prags # VisiCal: will axaming the direc-

tory and place the next qualifying file name
it finds on the adit ling. Continue prassing +
to "scroll” through the directory until the
nama of the file you wizh to loed appaars
on the adit lne.

4} Press ® VigiCalc will load the file with tha name that
was on the edit line. Whils tha fila I Ipad-
ing, charactars will flash et the left side ol
the edit line. Thesa are the same keystrokes
you had originally entered o craate the
sheet that is now being Icaded. When load-
ing I finished, the sheet will appear in the
window, looking just like it cid whaen you
saved i

The directory scrolling described in step 3, abave, nol only puts tha existing fils
names on the edit line. When a file name is on the edit line, you may change
the name by backing up the small reciangde with INST/DEL and then typing the
characters you wish, This feature might be usedul when, for exampla, you have
forgotten a flla name. As you scroll the direciory a file name appears that jogs
your memory as to tha name ol the file you went to load. Say the name on the
edil ine is PROJJANNVG and you remember that the Me you want is called
PROJ-AUG.VC. Press the INST/DEL key untit JAN.VC has boan deleled from
the edit line, and type AUG.VC, then press @ and PROJ-AUGVC will be
lcaded (if it |8 on a disketta that is cumrently in one of the disk drives),

/55 i3 the storage save command and will save an electtonic sheet, st as you
hava created if, on a diskette in the ViaiCalc format so that it can be loaded
back into the computer’s memoary with the /SL command. Betore you can uaa 8
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diskatle with the storage save command, the diskette must be inftialized (you
may use VIsiCalc's /51 commend, sxplained below In the section on /S, All
formulas, labeis, fitle settings, explicit and gicbal formals and window settings
as wel as the positlon of the cursor will be saved and n foree when the shoat
in loaded.

Each shest is saved, or recorded, on a cisketls under a neme you specify,
caled the file naemae. The file name is recorded in the dkeketie's “directory.”
Each lie name is umque, 30 thal if you aave a shesl with a flle name already n
the directary, the flle with thal file name will ba raplaced by the most recent lile
saved with the name. Thera is enough room on a diaketts {0 hold many
electronic sheets. Should the disk become full while VisiCalc is recording a
sheet imto a file, the message ERRCORA:DISK FULL will sppear on tha adit Hne.
YisiCalc will have saved all that it could under the file name you gave so you
will wan 1o delete that mcompleie file from the full disk (see /SD below) and
then save the sheal on another, less full, infialized disketta.

The file name can be up to 16 characters long {ncluding apaces). The Hrst
character of the nama must be a letter or a number. The rest of tha name may
use jetters, numbers, space, daash, underscore, period, dollar sign and alash.
Wea recommend that you append the chavacters .YC 10 every filke name usad for
a sheat saved with the /S5 command. This suffix will allow you differentiate fles
you saved in the VisiCalke format from any other fles you may have on your
digkatg. If you choose to use the WG sulfix, the rest of the file name may be
orly 13 charactars long.

When you lead VisiCalc to start 8 session, the computer will avtomatically
assumea that the diskette on which you want 1o save a like is locaied in drive 0.
Crive 0 is sakd to be the “default” drive. If you want 10 save the file on & diskete
in driva 1, you must preface the filk name you aner with the characters 1:. Far
axampis, T:MYFILE VG would ba saved on the diskeths in driva 1. The 1: is the
“drive specificaion.” Once you've given a drive specification, thatl drive number
becomas the defauit dive and VisiCale will automatically save to the diskette in
the last-specified drive number.

To save a fila, do tha zteps listed belcw. The cursor may ba anywhere on the
sheat when the /55 command is slarled,

1) Type /8 prompt kne: STORAGE: L SO 1 (1 #
2] Type § prompt line; FILE FOR SAVING

3 Type the disk drive number, if necessary, and the file name.
Cr you can prass ® and VisiCak: will place the firsl lile nam it finds in
the dirgctory on tha adit line, Each time » s pressed, the naxt file nama
in the directory will appear, as VisiCalc scrolls through the directory. You
may change the file name by pressing INST/DEL 1o back up the small
rectangle and then typing in the new characlers. When you have the
desired name do step 4.

4) Press ® The disk drive will whir a5 the slecironic
shast is saved on the diskette undar the fila
name you specified on the edit line in step
3.
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The option, in step 3, of lstling VisiCalc put fle names from the direciory on the
odil line can be vary usstul. For instance, il you wanted o keep a record of
ditferant versions ol a VisiCalc shest, you might idenlify the versions by
changing only the last kw characters of sach file nama. You could scroll the
directory untll tha last version's fle name appeared, then backapace with
INST/DEL 1o delete the varslon identifier, then type in tha new version
characters. For exampla, using this mathod, the file name BUDGET-418.V(
could readily ba adited to be BAJDGET-51.VC. |t is also a convenisnt way to
axamine what file names are in tha disketta directsey so that you do nol
unirtentionally use an existing tle nama for the fe being saved,

180 wili delete from the cdiskette the file whose name appears on the adi ling.

1) Type /S0 prompt ina: FILE TO DELETE
2) Type the file name, preceded by the drive number, i naceasary.
Or you may press » and VisiCalc will place the first namea i finds in the
disketie's directory on the adit ine. Each time you presa », VisiCaic will
aamine the directory and place the next film name it finde on tha edi lina,
Continue pressing » 10 “scroll® through the directory wntil the name of the
file you wigh 10 dalate appaars on the adit ke,

3 Press & prampl Bre: DELETE: ¥ TC CONFIRM
Any other key will cancel the command.
4y Typa ¥ VisiCalc will daleta the file Irom the diskatte.

/8l initializes a new, blark dimkatte or & praviously used, bt urwanted disketie,
During the Inffializaton process, VisiCake scans the disketta and wriles a serias
ot position identiers on 1. Any conterts on a used diskeite widl be erased
during the procaess. A diskette must e initlalzed wih this command bafore it
can be usad to gave VisiCalc shests.

When you load VisiCalc to start a seasion, the compular will avtomatically
aasume that the diskatte 10 be inltkalized is keated in drive 0. Drive 0 is said to
ba the “default” drive. If you wanil to mitialize the disketie in drive 1, you musi
tall VIsICale the disk drlve numbar. The drive number is called the “drive
spechication.” Each time you specify & drive number other than the default, tha
drive spaciled becomes tha default dive and VisiCalc will than assume it is to
use the disketta located in that disk drive.

Tha command to initlalize a diskette may be given at any time whan the cantml
panel is clear. The alecironic sheet currently in the compuier's memory will nol
be aftected by tha command, The insiructions balow assurme the default drive 1s
C.

1} Insart a blank or unwantaed disketts inle 8 drive

2) Type /51 prompt fina:
INIT DISK: HIT RETURN {ERASES DISK)
adit kne: VG XX 8

The first character, tha ), ig the drive speci-
fication,
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3) Prass ® The diskette in drive O will be iniialized.

il the diskette to be initisized is in apothar drive, press INST/DEL ioc erase
everything on the edit line. Then type the drive numbaer foliowed by:

WCXAX AN

The digketta in the drive specified will be initialized leaving the current VisiCal;
shesl unchanged. The drive you specifisd s now the default drive.

80 will let you lgave the VisiCalc program and retum o Commodora's READY
prompt {the samp one thats on the screen when you first turn on the
computer]. Any VisiCalk: aheat currently in the compuler's memory will be lost.
You will have 1o reload the VisiCaic program (see step 3 below) if you wish 1o
confinue usiyg VisiCalc,

11 Type /BG prompt ine: QUIT: ¥ TO CONFIRM

2] Type ¥ The computer leaves the VisiCalc program.
Any other kay cancels the command.

3] To begin VisiCak again, hold down SHIFT arkd press RUNSTOP for thae
B032 computer. For the 2001 sares, lypa: LOAD "+ a8 and then type
RUN®E,

Saving Fliss In the Data Interchange Format Files saved with the commang
/5#S ara recorded on the diskeite in the Data Interchange Format (DIF). This
formal affords & way tor other programs, such ae those wtitten in BASIC or
FORTRANM, o use the data thal is on tha aheat. The data that was saved in
files with the /S#S command can be kaded back onto & VisiCaic sheet with the
{S#L (kad 4 Dete Interchange Formal file} cormand.

3#3 saves a rectangular area of the sheet, which you oafine, in a flle n tha
Data Interchange Format. This command seves labels, blanks, and caiculated
values as they appes in the eniry positions on the sheet. The formulas from
which the values wera derived are not saved (see the YALUE ENTRY
Coemmand for discussion of formulas end values). The DIF alows for two
orieniations of the data. You can specity to VisiCale which orentation you want
by pressing A or C at tha appropriate tme. For data that you are only going ic
use with VisiCal, amways save the dala with the R specification. As an aid to
remembering this, pressing ® ks same as typing A. For a complate description
of the use of the Data Interchange Format, see the “Programmar’s Guide to the
Data Inlerchange Format® inserted in the binder holding this manual. To use the
command:

1) Position the cursar at the eniry position that s in the upper ket hand
comer ol the rectanguiar area you want to save.

2) Type /S# prompt Hew: DATA:; SAVE LOAD

3) Typa 8 prompt ling; FILE FOR SAYING
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4) Type the Rlenams The fiename must ioilow the same rules
outlined in the discussion of /S5, above,
axcapl that you should appand the aufix
.AF 10 flles saved with this command. Do
hot use the VG suflix, which s for use with
fllas saved with /S5,

Or prass » To lock at the lile names alraady in the
directory. Conlinua presaing * untl the
desired lile name appears on the adit line.
You may changs the name on the adit ling
by pressing INST/DEL and typing olhar
charactars,

5] Praas ® promgt kne: DATA SAVE: LOWER AHKSHT
6] Type or point with the
cursor to the entry position
in the lower nghl comer ol
the rectangular ares o be
saved. You maey save only
ona column or ons row |t
you want,
7) Presa ® prempt line:
DATA SAVE: A, & OR RETURN
8) Prass ® The rectangular ares of the sheet dafined
by the upper lefl and lowar right gursor
positions will be saved.

/A#L will load back the data you saved with iha /S#S command Into any
pesticn on the shest you indicate.

1) Posttion the cursor on the anity position in the upper left comer of the
ared 10 be filled by the data being waded.

2) Type /SeL prompt line: FILE TO LOAD
3) Type the desired ile nama The Hle named should be one saved in the
Cata Interchange Format.

Or prass » to scroll through
the diractory as described
W the /5L command dizcus-
ston, above, until the
desired file nama appears.

4) Press ® prompt na:
DATA LOAD: R, C CGR RETURAN
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5) Press ® or A The salecied file is read into the computer's
mermory and placed on the VisiCalc shaat
atarling at the curmant cursor pasition.

It you would like the dats loadad iranapossd — what woukd have been loaded
nacrosa the rows is \caded down the columns, and vics varza — press C i step
5.

More on Flle Names:

Each sheet is slored in a file. The fie muat be given a unigue file nama. Tha
antira file specifications for the Commodors computers are:

The drive number {3: or 1:]

The file name (A on 12 character file name beginning with a letter or
number. H may include the numbers, lettars, pariod, slash, underscore,
fuestion mark, space and dash.

The file suffix ((VC for VisiCalc format. .OIF for the Data interchange
Format, .PAF for the PRIt File format)

A valid IEEE bus address (see the Commodore manual for the
particular equipment)

The device type (TP for the Commodore ponter, TD for the Commo-
dora disk drive, TA for anmy ASCH device)

The character code {CA lor ASCH characters, CP 1o Commadore
characters}

The fie typa (S5 for Sequantial, P kar Program, U lar User}

All spacifications except the file name and the file formal may be left off and
VisiCalc will fill i the following defeult specifications:

=Sava (wrie) 1o disk drive O (0:)
—Load (read} from both disk drives
-IEEE address 8.2 (,8,3)
—Commodore ok drives ( TD)
—Commodore characters { CP)
—Sequantial fila type {,5)

Tha specifications {except for the drive number) must follow the file name and
be saparated from the filk name and each ottwer by commas. Thay can ba
appended o the file name in Bny order. Once you have changed the defaulis,
the last spectications used becoma the new delaults.

For instance, instasd of saving a sheet to diskatte with the /35 command, you
mighi direct the data to be "saved” on a Commodore printer by typing TP
instead of a Hle name. Then you can see how the data is aciually saved in a
disketa file. This i3 useful for verfying entry posiion contems such as the
formukaa siored In entry positions.
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T
1
[TmE W v B N
B
finen llﬂl . n:‘:i il:lul ;uv;:“hlnlz
Thorizoniall in win- ke
i [IONT] Sl g L]
¥ L]
flxes wll columns I'l_.?ll“ Ml tila
Al i window Tizlng
T CAmin el

Mosl VisiCalc sheets are conalderably lamer shan the screen display window.
To see al the snirias on the sheet, you must move the window away from the
top and laft edges, =0 thal any row
mova out of sighl.

fix

The title commands aliow you to

wil cisplay TITLES: H V B N. The possible keyatrokes are:

H To fix horizontal titlea,

¥ To fix vertical tiles.

8 To fix both horlzonal end vertical s,
N No titles (b0 “unfix” titlea).

Which columns and/or,rows are fo be fixed is determinad by the position of the
cLrsor when you iniiate the command. Al rows af and above the highlight are
fixed by H. All columns at and to the left of tha highlight are fixed by V. B fixes
all rows above and columna to the left of the highlight.

VigiCalc tenminates the command auvtomatically and clears the conirol panel
Immediately. Thete s nd change on the shael, but the affect of itk fixing
meﬂmmmmmllmmmwmmmw

You cannot use the arow keys to move the highkght to an entry position that
within a fixed fille area. The highighi will flazh when [t bumpa inio the fixed
tiles. You jump the title Hamier by using > (gee the GO TO Command} and the
coordinates ol an eniry position within the fixed title area: for example, = A1 ®.,

In cerisn circumatances, VisiCak: will avtomaticaty untix vertical tiles you have
sel. It doas this when in order 10 follow your commands, the vertical fites musd
not be ast. For instence, f you scrolled the window so that colurn B waa af the
left adge, then fixed vertical tiles and then at some pont gave the command o
00 t0 a coordinate i column A {see the GO TO Commandg}, VislCalc woukd
unfix the verticat tithes. In arder o obey the command io go to column A, the
winciow had fo be scrolled to the laft to bring A o view H you have fooed
vartical titles, and then you axpand the column width {(see the GLOBAL
Command) ao that only one column can be dsplayed on the screen &t one
time, VisiCalc will automatically *unfix® the vertical ttle settings. When you
retum 0 & narmower column width, you will have to refix the vertical ke,
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/N

L1980 Software Arts inc. 1.50
T

JiDkys copyright notice and warsion

NUMBeY o Drormpt Lre, CIears Juboiitically
wiih Rt key$Iroke

To see the copyright notica and the version number o your Visicaic program,
fype & when the ¢ontrol panel is clear. You may use this command anylime,
without disiurbing the contents of a shest you may have laeaded. As soon as
you prass any key, the nofice wil disappear from the control panel.

Should you nead 10 call of write with guestions about VisiCakc, be sure 1o
include the vergion number that appears whan you give the varsion command.
The photograph iustrates how the nolice appears on the screen,
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/W
[ winpOw: H v 5 v
¥ ]
pite window  wvar IMILimby FRiTOA Al Or
Heplly & Curpar wimtlcel  mychronined
scrpllng
H 1 L]
Wity windoew  hof wrpands window slops  sychranized
Lzewntally B cLargor Fbcrl'ﬂii'ling (=1 T sorcieng
=

Oflerr you will find yoursal! wishing to compara rows or colurmns which are ioo
far apart on the shest to be diaplaysd in a singis window on your compuier
screen. The window command sfows you 1o 3plil your screen so that you can
view the sheset through two windowa simultanagusly. Each window may be
indapendantly scrolked arcund the sniire sheet 1o let you see rows of columns
which are widaly separated on the sheet. You may also look ai the same antry
positions through separate windows with different global column widthes and
rmats (see the GLOBAL Command) moditying the diaplay in aach ona,

MWH (Window Horizontal} splits the window into two by placing & second column
border {(A.B.C.0...) betwoen the row containing tha highlighted entry postion
and the naxi row down. Each window may be moved individually to view the
same of different pars of the sheet.

Example
11 Type iCY This clears the Visilalc sheel.
2] Type ONESTWOw
THREE*FOUR»
FIVESSIXe
SEVENSEIGHT®
3 Type =AlDR
4] Type
JAN*FEB+*MAR»
APR*MAY e JUN» Your scraen should koak
JULY A LG like this:
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3 Typew prampt lre: WINDOW- HV 15U
4 Type H Your screen will change to:

el v P WM S Sy i

Each window will now view ihe sheet independentty. The cursor can move
around the shaed i the top window. Move it up and lefi unill the ONE is
highlighted in tha top window. Fresa ; to move the cursor into the battam
window. Fressing ; will always make the curscr jump to the last position i had
in the othar window. (it will jump 1o the upper lelt entry posttion thae firet fime it
enters & window}). Al VisiCalc commands wil work in both windows and you
can sea iha afiscis on the sheal Through aither window. The two exceptions are
tha /GC (Global Column} and AGF (Global Format) commands, which are set in
ona window at a tima {sea the GLOBAL Command).

Remove the horizontal window by typing /W1. The window containing the cursor
will then occupy the whole screen using the current format settings of thal
windaw. A honizontal window must ba ramoved before a vartical window can be
instalad and vice veraa. Tha size of sach window Ia detarmined by the position
of the cursor al the time the window command is usad.

A (Window Verlical} spilts the window by adding & second row border [ 1 2 3
4 5. . ) after the column containing the cursor. When tha screen has been splil
varlically, all the columns In the right window will be sighily narrower thail those
in the left window. This is 10 make room for the second row bordet. The vertical
window hehaves exactly like the horizontal window described above. Note thai
when you raturn 10 one window, the format setfings of the window in which 1he
cursor iy siting Qo into efisct in the singla wirdsw. The column width of the
right window, which was aulomatically narrowed, will slsc ba i etect if the
cursor is in that window when /W1 = typed.
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Examphs
11 Type no¥
21 Typa
JANTFEB#®
MAR®APR D
3 Type =B1#
4] Type
100%200%
3o0w400 &
5] Type WY ¥Your screen should resembla the phoio

below.

The veclical window can be particulardy uselul when you wish to kesp a coumn
of inkormation vigibla in ore window while you scroll the other window around 1o
comparg columng in ditterent places on the shael

A {One Window) displays the window containing the cursor in full screen

position. Adl the global format setfings in that window take affect in the cne
window.

WS (Windows Synchrenized Scroling} gynchonizes horizorial mation in horl-
zontal windows or vertical motion in vartical windows so 1that moving the
highlight In one window also moves the other.

MU (window unsynchronized) turns off synchronized scrofing. The last thres
window command oplions (W1, /WS, and AWU) may only be used alier & /WH
or WY is in effect.
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f:_
| LABEL: REPEATING |

T
Iy ANy charscmrs

ChRArdCiIr BEOUENCA mepeated METOEY
criumn width

Sometimes # iz useful o draw linea or other borders across an entire column or
acrogs several columng. The rapeating label command wlll repeat any
sequenca of characters you amier across the entire width ol a column, If you
changa the columh wiilh {see the GLOBAL Command), the continucus
sesquance Wwill ba modified 8o that & still fils the column. 'Whan you replicate
{nes the REPLICATE Command) the entry containing the repesating label, you
can form a kne or other visual break acrass your sheet,

Exampis
1)  Position tha highlight in

the oantry position to
corain the repeoaling

Iabal.
2y Typa i~ m-:émpt ling; LABEL: AEPEAT-
3) Type - prampt ling: LABEL: REPEAT-
IMNG
edit line: -
4) Press & visiCale will extend the saquence across

Iha column. For example, with a general
column width (B characters) you 3ee -----aa
in tha entry posilion,

5} Use the repkcate com-
mand 1o copy the con-
tinucus label as far
across tha sheot as
reeded,

i

Ff_-_—_“'
g
I
!
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VISICALC

@ symbol 55, 99-101

aborling a command: a8 command

@ABS {absolute value) funciion 79,
100G

ajpharwmaric characters 93

angle breckaets (=) T4

argumenis in functions 75-77, 96,
98-101

arithmabc operators 25, 76, 96

armow keyg, right, left, up, and dowm
8 18, 94

ASBCI devices, use with print 120

automatic recaiculation 68, 112113

automatic repeat 19, B8

@AVEAAGE function 77

backing out of a command 20
8ASIC, returning to 134
BLANK command 27, 102
blank enry 24, 27

box: sea cursor

budget example 49-66

built-in functions 99-101

Icl

cakulated valua 95
calculating imerest 51-62
calculation indicator 111, 112
calculations 21, 75, 98, 110
cataloq: see directory
changing fle names 131
characker sting 93
chip, VisiCalc 4-6, 11
circular referance 6B, 99
CLEAA command 27, 103
cleanng

the conrod panel B7

the sheet 17,27 45, 73,103, 130
columns 3, 17, 104

adjusting width 3, 38, 40, 109

delating 104

inserting 114-115
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replicating 58
command

aboiting 29, 27, 87

structure chart %0-91
contred pangl 17, B7
coondinals 17-18

in replication 33, 35

ay a vale rgfarence 75
copying disketies 28
comecting typing mistakes 15-21,

a9, 97
@COUNT function 77
cursor 18-20, BE

Rashing 18

-maving keye 9, 18, BB

pointing with the 24-25, 88

Data Interchange Format 134
delate

columns §1, 104

ontry comtants: s&6 BLANK

command

files from diskette 133

rows 681, 104
DELETE command 103
directory, diskette 26, 131-132

scroling 31-32, 131-138
disk drive 4, 7, 311, 28, 54

delault 132

spacification 138
diskette

backing up 28

care and vse 312, 28, 54

initiahizing 11-12, 25

saving files on 130-136
dollars and cants format 36, 56, 108
down-pointing arrow key 9, 16
dynamic mamary alocation 44

adt ling 19, 21, B8

alactronic sheet 1-3, 17-19, 36, 80
clearing 27, 103
combining sheets 131



ndex

emory requirements  43-44
printing 120
reconfiguring 42-43
saving on dickafla 25-28
shrinking 45
entry contents K 22, 87, 105
gniry pasition 3, 17-18, 43-44, 88
adjusting width 105
formatling (see lormat, (ooal)
aquipment requiremeanis 4
erasing files: sea delete, fies fom
disketts
ERAAOQA 95, 100, 104
(@ERROR functicn 59, 100
BITors
arithmedic 95, 99
erasing 20-21, 88
exclamation point key {1} 21, 65, &8,
83, %6, 98, 112
(@EXP {exponeniial) tunclion 81-B2
axponantiation 9, 76
explicit formats: sea iomat, local
expressions 76, 90
extensiona on file names
DIF 134-138
MO 1314132, 136

files 25, 130-138
Dats Interchange Formal
134-135
dalating 133
dirsclory of 131-133
printing 1o 121
VisiCalke file format 130-131, 136
file namea 26-27, 80, t30-136
fixing titlos: sea titles
FORMAT command 36, 58,
105-108
formats, fle: see files
formatting a single entry: see format,
local
formalting tha screan display: ses
global commands
format
gerneral 56, 73-74, 106-107
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global: gee giobal cemmands
graph 79
indicatlor 105
kocal {or explie) 73, 105-108
repiicating 57, 105
formulas 22-25, 75-76, 95, 97-98
posilion on the sheat 37, 66, 99
replicating 32, 51-53
forward referenca 68, 99
functions 54-55, 76-82, 96, 99-101
franscandental 73-82

general format 56, 73-74
GLOBAL command 36, 42, 73, 83,
109
global commands
columns 40, 109-113
formats 36, 40, 113
genaral 73
integer 35
in Separatg windows 40 -—
manual or aulomatic recalculation
B3
order of recalculation £7, 110-112
GO TO command 19, 92
graph Tormat 7%, 108
graphing a functiaon 73-82

hardcopy: see PRINT
highlighi: see cursor

IC, VisiCalc 4-8, 11
intlializing diskeltes 11-12, 133
INSERT command 114-115
inserting

columns 61

rows €1
installing VisiCalc IC 4-5, 11
INST/DEL key 19-21, 89
{@INT (inleger) function 7% —
integers 7%, 100

rounding 35, 107
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kay
sutomatic repeat 19, 43, 88
symibxds 9

keyboard modals 8-9
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LABEL ENTRY command 21-23, 83
labals 21-23, 36, 33
Tormatting 55
repealing 142
laf justify: see formals, local
left-painding arrow kay 9, 18
@LN function B80-51
loading
a shegt from diskerta 31-32, 45
VisiCalkc 9
local tormals: see format
@LOOKUP {table kookup) funciion
78, 11
lagarithm 100

manual recalcelation 112-113
@MAX functlon 77, 100
memory 17, 42-45
memory indicator 43-44
(@MIN function 77, 100
MOVE command 83, 118-1189
moving

columns 116, 119

rows B3, 116-118

the cursor 18-20, 25, 92, 95

the window: sea scrolling
multiplication 22

@MNA (Mot Available) funclion 59,
100

narming diskette files. see file name

@MNPY (Net Present Yalue) function
78, 100

index

numbers

tormat 56, 73-74

replicating: sea raplicating

scientific notaticn 74, 109

signticant digits 35, 56, 74-75,
109

numbear sign {#): see pound gign

-0-

order of precedence 96
arder of recalkculation 66-67, 98, 110
over-writing a sheet 131

paper advance 121
paranthesas 76, 98, 99
@Pl function &2, 100
pointing 69

in formulas 24-25, 98

with replicate 33, 34, 122-128
pound sign (@) 75, 97-99, 108
precisian 95
pracedence in formulas 96
FPRINT command 120-121
print file format 121-13&
printera 120

saving ta 136
prnting 120
promp ne 12, 19, 21, 67

quit VisiCalc 134
quote symbd {') 23, 93

9
RAM 42
ranga 33-34, 100-101
in tunctions 77
with REPLICATE 122-128
recalculation 22, 37, 39, 66-57,
110-112
automalic B3, 112-113
manual 83, 112-113
problems with (circular or forward
referencs) 68, 9899 110-112



racakulation order indicator 88, 83,
87, 98, 11¢3-112
reciangular box: saa cursor
ralative, when using AEPLICATE
33-35, 50, 55, 126-128
REPEATING LABEL command 50,
123, 142
REPLICATE command 31, 122-128
raplicating
a column 53, 57-58, 124, 125
a format specificalion 57
a ranga of anirtas 34-35, 65,
122128
a mw 57-58
Beross a row 57, 124, 126
down a column 52, 54-55,
124125
forrulas 32-35 51, 54-85, 126
labels 50, 122-128
numbars 50
RETURAK key 8
reversing rows and columns 136
right-justify 108
Hoht-pointing arrow key 9, 18, 21
rounding 35, 105
ows 3, 17, 60
delsting 104
ingerting 114-115
moving 116-118
RUN/STOP key 20-21, B7

saving the electronic sheet on

diskslte 25-26, 54, 130-138
scigntific nolation 74, 85
screan B8

flashing 21

spliting: see sphtting the window
SCraen window: S8 window
scroling B8

the diraciory 31-32, 131-136

the window 1, 18, 39-40
semi-colon [} 94
satting up the computer 4-7
sheet: see elechronic sheat
SHIFT kay B8-2
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shrinking the elecironic sheat 45
{@SIN (sing) function 82
significant digits 35, 56, 95
S0Urce range
in REPLICATE 122-12a
n MOVE 116
small rectangle 20
aplitting the window 1:39-141
global commard effects 113
horizonally 139-140
vertically 38, 140
@SQAT (square rool) function 190
STORAGE command 2B, 31,
130-136
storage diskette: see disketla
@SLUM {gum} lunction 54-55 77
synchronizing split windows 141

IT.

target range

in MOVE 116

in REPLICATE 122-128
TITLES command 36, 42, 137
titlers

in split window 58, 137

fixing in beth directions 54, 137

fixing horizontally 137

fixing verticaly 36
transcandental furvlions 79-82,

100-101
trgonomatnc functions  100-101
transposing rews and columns 138
typaahead 48, B9

unfixing titles 137

ungynchromizing spht windows: see
window

upper/ilower case 9, 21

upward-pointing arrow key 9, 18

=¥

walle 21-24, 95
ERROR 55
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VALUE ENTAY command 95-101
value reference 75, 95-101, 110,

115, 118

in AEPLICATE 122-128
VERSIKON command 138
varsion number 17, 138
VisiCaic

bwilt-in functions 98-101

Lomment Form 4

agupmant mquirements 4

screen i7-18, 88

Lser's Group 3-4

Varsion 17

index

window 1, 17, 58, 60, 88, 103,
135-141
single 39, 60, 141
splitiing horizontaily 40, 134-140
spiitiing vertically 39, 140
synchronizing 6586, 141
tithes in 137
unsynchronizing 66, 141
WINDOW command 39, 42,
13%-141
wiriting an the slectronic sheat 17-18
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1. INTRODUCTION

It is often desirable to process tha same data by more than one program. For
gexample, a data management system may be usad 10 record sales values.
Thess valuas are thento be used as tha basis for projections using the VisiCalc
pragram. Finally the projections may be plotied by & third program. How can
you get data from one program to another without raquiring the usar to type
the data in anew aach tims? Each of the programs processing the data may ba
written by & diffarent person, and may even run on differant machines.

In orgler to aliow programs to "'talk" to sach other, we must agres upan &
stendard \anguags. Software Arts, Inc., the creators of tha VisiCelc program,
have developed & data interchange farmat, DIF, that can be used e a com-
mon language for duta. This Is the format in which VisiCalc maves date with the
/S commands. ’

We are writing this document in order tc sxplaln to programmens how they
can read and write data files using this format. The mora pragrams that
support the farmat, tha mora useful it becomes. The casull uaar should not be
concarned about the details. It I8 onty important to be mware that the format
axists and that if two programs aupport the formai, then it ls likely that data
produced by ane can be proceassd by the other.

¥ you read this documentfully, you will learn ail ofthe dotails of the standard.
This Is nota tutorial, sa you may find itheipful to skim the more wechnical parts
that fallow, and concentrate on the next section, the baginning of the Data File
Farmat saction, and the sample programs.

The sample programs in this document are all coded ina geanaral dialect of
BASIC, excapt as notad. Filea are opansd with an OPEN statement, and read
and written with INFUT# and PRINT# statementa. Te gat these programa 1a
run on your aystem, you may have to modify tham.

2. WHAT DIF DOES AND DOES NOT DO

The baslc goal of DIF is to allow the interchange of data among a wide variety
of programa. The type of data addressed by DIF Is data that in stored in
tables—columrs and rows. Examples of thig type of date would ba time series,
such as tha dally closing price of one or more stocks thal are to beinputtoa
regrasaion analysis package, of the actusl sxpensa figures tor a company that
ara to ba usad as the starting point for a foracast. DIF treais all data ss g group
of aqual lsngth vectors—that is, groupa of ralated data, ke time sarigu, oy
columns in a relation, The word vectar is usad, rather than column, since the
actuat orisntation of the data (m horizontal row or vartical column) doss not
nacessarlly corrsspand to how it is logically orlented. Likewlpa, the corme-
sponding slemants of the vactora are called tupias rather than rows. For
axample, inthedata balow, the Sales, Costand Frolit figures (across the rows)
could bevlewad as vectore, with sach year {down tha columns) correaponding
to a tuple:
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Year 15800 1981 1962 193

Salsa 100 11¢ 121 133
Cont an 1] 9 10&
rrofic 20 12 4 7

Th-mcholnufmuhﬂmmﬂudﬂhmmhm
mn.mwmmnmﬁnhm“hth-mmwm,m
pmnmnuyhﬁvhwhdﬂulmmuwmumm
iy requing the user to be swars of the grouping, The VisiCalc program would
ummmmmm.m-mmmuummmm
the lutter.

lan.dnh:hndhymmnlmltMotmﬂu-fmm
mhvmgmmmmmmlumm{whm n
thdudu.hhdmaﬂhrmw.ﬂhmmmﬂum
{Sﬂwwhmm.cmmﬁﬂﬂhmmLMhﬂum
mummmm-m:-mmmu.nmm,mmm.mm
tuple would be 110, B8, and 22, wnd 30 on

mmmpmm“ﬂmmhmritgmmmmm
Moring or ioading by rows™ (R or RETURN) or "by columns” (). What tha
VisiCalc program maans by “by rows" v thet the vecion go aoroes the rows,
mhmmwmmm“mmmmmmmm
su-.cmumnthrmmmﬂmmwnm.n.mmm

Nmnllﬂhpmmnmmm‘dﬁmhmeﬂlhmldlnﬂul
requiremants. For axample, some programs will only ba abie to proosss &
simpie liat of numben while cthers will want to store attibutes AMOCInted with
multipie vectors of numbemn, Thuh, a goal in the design of DIF wea that
programa should be able to kesp descriptive information about the data, bui
must not be required to generate it. Al the sama time, the progrsm reading the
data should be able to Ignons st demcriptive Information that is not relevant to
the actunl processing of data.

The primary constraint on the Tormat of daiw storsd in DIF Is simplicity. it
shoukd ba very simple for users 1o write Programs in u cOmMmon language to
r-dmdwﬂt-daumSInuBnSN:InummdmlnmmlMd
BASIC ware used to determine e detalla.of the Format. His necessary for other
langunges, such as Paacal or PLA, to be able to process this data, too. Forty-
nately these languages aow the use of subrouting Hbraries. Thus, w standam
sat of subroutines to process the inerchangs format can be provided for the
usars of thoss languages. fresing them trom many of the details of proosming
the data

Nongouls wars just as Important as goate during the design of DIF. Speciti-
cally, there is no emphasis on & minimal space repressnimtion. This repra-
sentation is meant 1o be madest snd doss not sttsmpt to preserve the richness
availably in many detabase systamy. The central idaa s that we should be Able
to transport a table of vadues {numeric andjor string) from one program to
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M.Mimﬂmmmhmme
axchangs some Indormaton about the date, such as labelling.

Somv of the mors sgaciiic constraints are:

Predetermined duts iypes

it Is much sknplar to write o program In BASIC if one knows ahead of
tima what tha format of the data is, and In particular whaether gne |8
going to be reading & string or & numbaer. Some BASICs are missing
the VAL function that will conwvart from & string to s number, making it -
aven mom difficult, Thersfom, DIF dafines sxactly which type of data
is to ba resd =i anch point,

Lack of #ne Input

Many BASICs do not have tha ability to read & ling of text without
giving special meaning to some characters. For this reason strings
containing apeciat charactars must be quoted.

Lack of parsing

Some BASICa will only input 1 whole ling as & string. Thay do not use
W 0 gu g gtring valus delimiter. Therslore, DIF always stores siring
values alons on & singke line.

Inpui Wze

Many BASICE have a |imited input buffer. 255 characters is & typical
timit for the langth of an input ling. Tharstore, DIF tries to keap most
linea of information short.

Praaliocaiion

In systems that permit dynamic silocation, it is often necsasary to
allocate the space befors actually reading the deta. Evan when this is
nat requirad, knowing the total amaunt of data beforshand can bean
important efficlancy consideration. Forthis magon, DIF has & mathod
tor making this information availabla to 8 program reading 1ha date.

End of daln

Iy some Bystams it iy sither difficult or Impoesible to detect the end of
dute In u file gracefully. Thus the program should know when it hag
read the |aat value. DIF has a special provision to signal when tha last
data siement has besn read. )

3. THE DATA FILE FORMAT

A DIF file consists of two party—ths header and the data part. The header
describes thadata and the data part has the actual valuss. An example of # DIF
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file Is the following, which ia from our ssmpls duta above. it has the vectars
Q0ing acrous the rows, so thary are thres vactors, and four tuplas. Tha varlous
parts of the file are Inbelled, and wilt ba desoribed below:

TABLE
0,1

VECTORS — | Mesder
0,3 Nem

TUPLES He
0,4

[ N

DATA
0,0
LN |

-llﬂ
BOT

0,100 1980 Saies
v

D'Bﬂ 1982 Cost

v
0,20 1930 Profit

0,118 ——‘! Dain
— ¥alue fm

Part

0,133 1983 Sates
v
0,106 1583 Cost

0,27 1983 Profit
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THE HEADER

The haader i organized into header items. Each haader ltem contains a
diffarent plecs of information about the data stored in the file. That data is
aometlmes numeric, and acmatimes a gtring value,

STRUCTURE OF A HEADER ITEM

Each hasder item consists of four fialds arranged a3 followa:
Topic
Vector number, Value
“String valus”

The Toplc

This is & keyword that Identifiea the heades ibam. It must be a simple
tokan readabie an a atring In BASIC without quotation marka. A word
consisting of just lettars with no apaces ia best.

The Vaclor numbaer

Saveral header itemns, such s a Inbel, will apply to a specifsd vector.
Tha Vector numbar spacifies which vactor this particudar headser itern
refers to. If the header item is nat specitic to m vactor, such as a report
tiths, thia value should be 0.

The Valus

This appears on the sama ling aa the Vector number. It is used for
homder itoms that specify valuas, such as the numbar of vectors. It
ia xoro if the value is not used by the header fem. The value must be
an integear,

Tea ' String valus”

Thia appears on aseparats ling atter the Vector number and Value. Itis
used for header itama that nead string values rather than numeric

values. The vector labels are an axample. The string ia always on-
closad In quates.

Thus the header item consists of thres lines. The first line la the loplc of tha
header ftem, the second llne consists of bwo numibars and the third line has a
airing. The spaciflc header itams are described belaw.

Programs can ignore all hesder items until one with the topic DATA (de-
scribed below) is found. The folowing program sagment will skip the header
itema:

1000 IHPUOTH), TS tREM = Read the Toplc nams
1010 INPUTE1,.5.M :REN — Raad tha Vectar §, Value
1020 INPUTH#L, B3 IREM = Read the Strlng valupe

1030 IF T$<>"DATA™ THEN 1000 1REM - Check for
sREM - DATA header item

Software Arts Technical Nota SATN-18 5



Tha stendard hadder Hema are shown belcw with & description, Tha
ondy required header Kems are TABLE and DATA, wiich must be the
first and inst hoader ems, respectively.

TARLE
B varpien
"

i;

This la the first entry In the fe. While It is not strictly
required, i is important to allow for chunpes in hitume
varslons sndd it eliows programe to varify thet the fls s
TABLE of data Tha verslon number mas ba 1. Bome
programs may not scospt the file without the TABLE
hisiechopr bompm.

This tells how many deta vactorns ks prosent. Some
proghams will equire this header item o ba prasant. i
this hadder e b sibeent, the Input progream oan caleu-
It this value by counting the number of Data Valuss In
sach tupie (see below). N.B.: This haader tem must
appear befors haader hems that referance vecior numM-
bacs, such ae the LABEL header item.

Specifieathe length of sech vector. (A vections must be
the same length.) Soma programs will require this
hesder em. H thie header Hem 15 abasnt, the input
program can calculate this vaive by counting the
number of tuples before wn end of data {(EOD} Special
Data Valus (see Delow),

Providea & label for the speciied vector. This s op-
tonat. The lined allows for Iabals spanning muliple
lineg, but can be ignored by systems allowing only
singhe line labeia. The values 0 and 1 shoukd be squbve-
Ittt 1 lkrup,

This is similar to the LABEL heuder tem for systems
that allow an sxpanded description In sddition to
Iabesls,

This ls used by programs. such as dets base systems,

voslard, #byies that sliooate fixad size flaids for sach value. Such pro-

L. |

DATA
o8

gramu, thoeugh, should be able 1o read files that do not
contain SIZE information, since other progeams may
not be sble to generste Infarmation of this type.

This says that data follows. The data 8 organtzed by
tuples, with one value from sach vector Ina given tuple.

Subsysterns may defina their own header Hema to mest their nests.
Header items that will tend to ba common should be standardized,

Programmer's Gulde o DHF



such sa the LABEL for & vector. Thw DIF Clearinghouse wil serve aa s
repository for standard header itema (ses the sddress for DiF corre-
apondancs In the seotion Clearinghouss, below). _

THE DATA PART

Tha dita pert consists of tuples, i.a. ore vaiue for sach vector, in vector
ordar. Tha iuples are made up of groupe of two numeric values and one
string value calied Dafa Vaives. Each Data Valus le used to represent the
value of o slement of duta in the fils.

In neicitbon to the Dade Visluss uesd 1o repregett the actusl dts i the (e,
thers are two typss of Specl Data Values used to provide information
sbout the organization of the date. One Specisl Deta Velus s used to show
wiwrw pis:h tupls sterta, and the other Specisl Deta Velus b used to indicsty
the and of all of the data in the fie.

Data Valuas are all in the following format:

Type Indicator, Number Valug
String Valus

The firsl twao fields are numeric valuss on asingleilne, the st isamringon z
Iine by ltaalf. These liakis are;

The Type Indiontor feid

The Type Indicator [a an integer that Is used to indicate the way In
whith to interprat thy rest of the flelds in a Data Value, The curvently
sasigned values for the Type Indicator arw:

-1 ind/cates thet thin Data Valus s & Special Dats Value, sither s
baginning of tupls indicator or an and of data Incicator. See
balow for a discussion of the Special Data Velues.

" O The data is iumaric. The valus of tha Data Value is stored in
the Number Valus Held, posaltly modifled by the String Value
{ses the descriptions of the Number Yalue and Biring Vatus
fialde edow),

1 The data {s & string. The valus of the Dt Value by stored In
the String Value fisld,

2 This is an appllcation specific value. The meaning ls deter-

mined by the coogerating programs that sre expected to use
the data. For axample, it might be an expreesion in the host

language. For gimple applications these values can be
troatsd pe sirings.

The Numbar Value fheld

This Is used whan tha Type [ndicator Is 0 to represent the value. The
value must by » Oecimal (base 10) number. i may optionally be
precaded bry w slgn &+ or =), have a cecimal point, and iImmediately be
followsd iy the lstter E and an optionally signed powsr of tean sxpo-
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nent. The numbar may be preceded or followed by one or more
blardes. Note that this ia the only place in DIF whare & non-integer
valug is allowsd. Some programs that read data In DIF may only
accept intager vl ues (e.[1., programs writien In some BASIC grasoms

systam g programming langusges).

The Siring Value Neid
Tha imterpretation of thia field depends upon the Type Indicator,

For normat Typs Indicator 0 (numaric) data, the String Values ahould
bw the latter V [for valus), If it ia not V, then it is a Valus Indicator, used
to override the value. A aubaystem may chonse s own Value indi-
cators for named values, though they should be registersd with the
DIF Clearinghouss. The following Valus Indicators are used by the
VisiCalc program:

v
This & the normal case for numbers.

NA

This is a vatue merked explicitty a3 Not Available. The Number
Valug & set to 0.

ERROR

This is a valug that represents the result of an invalld calculation,
such aa diviglon by 0. The Number Valua ks set ta 0.

It should always be pessibde to ignore tha String Value for numeric
datg and just uss the Number Valus given. Another simple spproach is
to treat all valuas with & Value Indicator other than V" as missing.
Note that quotes are not permitted arcund the Value Indicator (for the
sake of apme BASI|Cs).

For the Typaindicator of 1 {string data), this field Is used for the string
valug itself. The quotes are optional if the fiekd consists of just letters
and does not contaln any spaces. However, if a starting quoteis given,
& terminating quote must also ba piven.

Each tuple bagins with & Special Data Valua whose Type Indicator is -1,
Number Value ia 0, and whose String Value is BOT (for Baglinning OF Tupla).
This Special Data Value can be used by programs to determine how many
vectors ars in the file In the abssnce of a VECTORS header item (by counting
the number of Data Values between BOT Special Data Valuss), or for & pro-
gram o verlfy ita position in & fie.

At the snd of the last tuple is a Special Data Value with 2 Typa Indicator of -1, B
Numbser Valus of 0, and a String Valua of EOD (for End Of Data). This will allow
pragrams tc detarmine the number of tuples In tha absance of a TUPLES
header item (by counting the number of tuptes befors an EOD Spacial Data
Value), and to graceiully detect the end of the file.
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4. SAMPLE PROGRAMS

Hera ars two sampla programa. The first program oreates a DiF file. The
sacond program can read a DIFfls and list Ity contants. They should be halpful
In undemtanding how to manipulite CHF flles. They are weitten &s maln pro-
grams with subroutinas, 3o you can plck up code from them to be used in other
programs. Bath programs are written In a-gensral BASIC, as dascribad above.

CREATING A DIF FILE

100 REM = 'l.‘hl: program creatss a DIF fila.

110 REM = ompes for the flle name, noaber of vectors and
120 EREM - tu o8, and than for tha valuas thswewlves. Data

130 REM - may b sither numeric {type 01 or string [cyps 1).
140 RERM

1000 FRINT "FILE MAME"} tEEN - Gat nawe of file

1010 INPUT P$

1620 OPER 1.F% tREM - Opan For wrlta

1630 PRINT "NUMRER OF VECTORS"; sREM - Get humber of ywactors
1040 INFUT BV tREM - into wvariable WV

1050 PRIHT "WIMARR OF TUFLES"; :REM - and numbar of tuples
1060 IMBUT WY tREM - into wvariable WT

1070 GoSUR 1000 :REM = Wrlta out DIF haadec
1080 YOR I = 1 TO RT sREM - Get data and ocptpot it
1090 Twm =1: ¥ = 01 AF = "ROT" tREM - OQutput beginning of tuple
1190 GOSUB 4000

1110 FOR J = 1 TO WY :REM - Gat saach Data Valus
11ilo FRINT “DATA TYFE FOR VECTOR #")J)", TIPLE #";1:

1130 INFPUT T

1140 ¥ ow Jr 5§ = "y tREM - Init valuss

1150 PRINT "DATA VALUR FOR VECTOR §"1J1", TURLE #"1I

1180 IF T=0 THEM INMIT V

1170 IF T=]1 THER INPUT 5%

1140 GOAvE 4040 tREM - Qutput the Data Value
1190 HEXT J

1200 REIT 1

1210 T = =1s ¥ = Jt B = "EOD" 1KEM - Output end of data
1220 GOSUB 4000

1230 CLOSE 1

1240 PAINT "FINISHED CREATING DIF FILE 73

1250 STOP

1000 jBEM - Boutins to writs cut DIP headac
1010 PRINTSL,"TARLE": PRINDEL,"0,1": GOBUB 3500

1040 PRINTSL,*MIPLEE": PRINTEL,."0,"1NT: GCHUR 31500

1030 PRINTH1,"VECTORZ": PRINTEL,"0,™;NV: GOSDB 1500

31040 PRINTHL,"DATA": PRINTH1,"0,.0"1 GOSUR 315400

1050 RETMIRH

1500 IREM - Boutins te write "™ {null string)
1510 PRINTH] ,CERE (34) rCHRY (34) tREM - Sews Appendix on guotsd
1520 RETURN rREM - mtrings in BABIC, bulow
4000 . 1¥EM - Boutline o srlbte opt Data Valus
4010 PRINTHL,TI",“1¥

4020 PRINTS] 5%

4030 BRETURN

040 END

Note that if the string values being saved have spaces or special charactars,
tha code at line 4020 should be changad to check for those cases, and add
Isading and trailing quotas. See tha discuasion about Quoted Strings in BASIC
in the Appendix.
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LISTING A DIF FILE

100 KEM - This program reads 3 DIF' fils

lic »aM - and liate its contents, The cam prompts for

130 lﬁ—thn—-c!th!lhuhllm.

500 DINM Tilod) BN - Magisgm of 104 vectors
510 DIM W{100) IR - T, ¥, and ¥ hold thwe
529 DIm {100} 'REM ~ !!!. Indicator, Mumbar
53 PREN = Valus and Sxring Valua
540 t¥EN - of sach slement in 8 tuple
550 1N ~

1000 Ghamm So00 IMEN = Call initisplization cods
1010 oOSUR SoO00 tEEM - Raad bBasder

o0 POR I = 1 TO Y tEEN - Raad all of the tuplas
1030 PRINT “VALUES FOR TUPLE #°rI

144 G@0ate 7000 tNEM - Gat a tupls

1050 FOR J =.] 70 W 1REM - Output aach slesant

1080 IF T(J)=0 THEN PRINT ¥{J] :REM - Output sumeric valuw

1070 IF T{J)=1 THEN PRIWT 7§ () rREM - Cutput nering walom

LoD MEXT J

1090 NEXT I

1106 CLOAE 2

111C PRINT "FINISHERD LISTING FILE ";Ff

1130 5TOR

5000 rREM — Initialization cods

S0L0 PRINYT "FILE NAME"; tREM — Got nade of fiie to resd
5020 INPUT PS5

5030 OPEM 2.7% :REN - Opan flle for read

5040 BV = ) tNEM = Init counts of weotors
5050 NT = o IMEM - and tuples

5064 RETURM

E004 iREM = Rpad header, and sst W¥ and WT

6010 INPOTH2,TH 1AM -~ Get Topic neame

602) INPUT#2.E,N iREM - Gak Vector musber, Valow
6030 INPUTHI,. 5% IREN = Gat "String walua"

040 IF TH="VECTORE™ THEN 5500 tREM ~ Chack for kmows headsc
&050 IF TI="TUPLES" THEN 6404 tEkEM = ltemn

G060 IF TH«"DATA" THEW WETURM tREN - DATA ¢nds hamdar

6070 9010 §010 sREN - Ignore uhkndwn ones

6500 NV = X tREM = Valus is number of vactors
6310 FRINT "YHE FILE HAS ":NVi* VECTOMS . ™

65320 IF AV<=100 THEWN §010 iREN - If not oo many, continue
6530 PAINT “TOO MANT VECTORS, THIS FROGAAM CONLY BARDLES 140."

6530 CLOSE 2

6540 FTOP

4600 NI = R KEN - Valus in nember of tuples
G610 PAINT "THE PILE BAE ™)NT:" TOPLES,“

4410 GOTD €014 . 1REM =~ Get naxt header item
7000 :HEM - Gat all vactor slements im & tuple
7010 GOSLm 8000 tREM - Gat mxt Date Valuw

TO20 IF Tlcx-1 THEN 9000 rREM - Must ba BOT Or wlee arcor
7020 IF S§<>"BOT* THEH 3000

Todd FOA K = 1 T NV tBEM - Gat #ach Data valys

Ta%0 GOEUR 1000

To60 IF Tlw-l TREN S000

JOTe  wik) = %1 tREM - Save Valuss and Type

ToaG VHIE) = 3% tREM = Indisator

1090 T(K) = TL

7100 NEXT K

7110 RETURM

Adoo tREM - Gat next Data Valus

8010 INPDTHZ,.T1,V1 sREN - Gat Typs Indicator,

2020 INPUTEL.S2 tFPM - Numeric Valus and Btring
8030 RETIIIN 1FEM - Yaluw
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000 PAINT “ERAOA IN FILE FORMAT.™
1) CLOE 2

9010 FYOP

3030 END

Plaase note that while the sbove program can read many DIF fies comectly,
It depends upon the TUPLES and VECTORS haader [teme 1o delsrmine the
organization of ihe fHe. A more ganensl progosm could be written that, in tha
abesenos of thees header ileme, deduced thelr valuss from the placement of
BOT and EOD Spacial Data Veluse. Whils most programs that desl with DNF
should e sihle %0 produce TUPLES and VECTORS haadar itama (the WeiCalo
program, for axemple, doss), SOMe may not (such &8 & program that reconds
data [ncramentally, snd dosen’t know how many dalia polnts K wilt snoounier
until It Is fiviahed).

8. APPENDICES
QUOTED STRINGS IN BASIC

Writing the quoled stringa Is not ahways convenlent i BASIC. In aome
Implementations, qguotss may be inclutied in a string by doubling them.
For axample:

PRINTIL, "TABLE"
Pl!l'l'il,ﬂ=1
PRINTL,""“Btock Prices for ARC Computar Co, """

in other Implamentations tha CHRE function must be uvsed:

PRIFTYL , “TABLE"
PRINTIL,0,1
PRINTJL , CHRE (34} ; "Btock Prices for ABC Computar Co,";CHRE[34)

Apple Integer BASIC presants specisd problemas. it ssema that it is necessary
to POKE an axsambly language routine inte memory to output & quote. The
foHowing sequence will selup such & program at location 3300 (hex):

100 POXE 768,16%9:F0KE 769,162 tBEM - LOA #°""+§80
110 PORE 770,108:PORE ¥71,544POKE 771,00 REM ~ JHP (CWBL)

And to use this code:

120 PHINT “TABRLE"

130 PRINT 1,0

140 CALL 7808

150 PRINT "Btock Prices for ABC Computer Co.";
160 CALL 7T6&

170 PRINT
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Apple Integar BASIC also requires that the user remove the quotes from the
input string with:
lor IF LEN(S8%) > 2 THER

IP {ASC(S§(1,1}) MOD 128} = 34 THER
5% = 858{2,LER{5E8)=1}

This asgumes that there Is also a trailing quots. Note that In ordar to make the
quated atring itaelf acceptabla 1o most BASICE it must not contain 4 quots.

CHARACTER SETS

The character set is assumad to be that of tha host machine. Thua, if one is
transferrirgy a file from a machine using ASCH to one using EBCDIC, the
appropriate conversions must be made. In addltion, somg machinea may
raquire that the quote ba changed to an aposirophse. Thase changes should ba
tranaparent to most usars. In order to aasure compatability, strings should not
contain nonprinting characters, other than the snd of line SEqUance
{RETURN, CR/LF, NEWLINE or whatever).

The ASCIl character set defines 95 printable charscters. The user should by
Aaware that some syslems do not make it easy to use the full set, In particular,
keywords {including topic names snd number types) must be in upper case.
Some aystams only support a limitad set of characters, .often 84 printable
characters or less. When transparting a fite 10 such & system the upper and
lower case characters would ba mapped topether to ane case. Other special
characters may be mapped intc common characters. H these transformationa
affect the integrity of the data, it should be specified in the documentation
agsociated with the data.

&. CLEARINGHOUSE

in order to coordinate information about DIF and the pregrams that make
use ofit, Software Artz, Inc. is satting up & clearinghousa forsuch information.

We would appreciate it it the authors of programe that support IF would
send acne pagedescription of the program tothe clearinghouss. Thig descrip-
tion shoudd include a short wrlte-up of what the program doae, on which
computens it runs, how it relates to DIF, and how it may be obiained.

Users who wouid like & capy of the information that we recaive should send
$5.00 (1o cover tha costs of running the clearinghause &nd providing the
information) and their nama, address and zip code, with a note specifically
requesting a copy of the list of programs that aupport DIF.

All carreapandancea relating to DIF should be sent to the following addrass:

DIF Clesaringhouas
P.O. Box 527
Cambridge, MA 02138

12 Programmar’s Guide to DIF






-V]S[( ORP-' 2833 Zanker [oad
an b, CUalbormia 95137

I RAAL ST TWART Toelerpsheras 10 2 hba -0




