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Introduction 

Our thanks for your purchaseo! PradrCalc Plus, 'he complCleeleClroolC spreadsheet 
for the Commooore VIC-20. PractlCalc IS an aI -purpose number handler which IS 
capable of managing Information In the home, school, Of off ice enVIronment. 

Essentially a worksheet of fO'NS and columns, PracliCalc works with both numbers 
and letters. Fot handling the numeric entries, PracllCalc has 22 mathematical func
tions and operShons. 11 can figure your family budget lor the next f,vc years-or hnd 
the logarithm, Sine or COSine that will solve a stud,!nt 's math problems. PracllCalc can 
sort VoQrds alphabehcalty from A 10 Z (and even Z to A!). II will search, 100, for entries 
thaI you can', QUite remember. Not only does PratilCalc put so many functions at your 
touch, but 11 also has the extras 10 make it all convement: an option which repeals 
Information for you, and options II k:e move, insert, and delete tor easy reshuffling of 
Informallon. 

Read the manual carefully, paYing close altennon to notes and examples Intended to 
clarify the more camplt'Jx pomK r:h<'lrtRr Four 0' the manual uses a sma ll buslncGG 
as an example within a tuloua!. A bUSiness problem was used because II permitted 
more 01 the spreadsheel's fundlOns 10 be shown. HC>\YeIIE!r. bUSiness applicatIOns are 
only one of the categQf lCS whose needs can be met by PractlCalC. From something 
as Simple as an address book: to appl ications as complex as financial forecasting. 
PractiCalC Plus can be used. 

AJ the end of the manual you .... '11 find Information about warrantteS, and purchase of 
back·up and upgrade copIeS. There is also a number to call tor technical support. 

Think of PractlCalc as a blank sheet, laden With numencal and atphabcllcal capabll. 
Itles. like the spreadsheet needs of lIS users, PractlCatc's uses are vntually limitless. 
Best of tuck With your new piece of softwaro! 
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Chapter 1 
Loading the PractiCalc Program 

The prOQlSS of loading PractiCalc Plus Into your Commooore home computer IS a 
simple one. The following steps outline the easiest way to ready the PractiCalc 
program for your use. 

II 1. Make certain the VlC-20, the Datassette cassette player (or the disk drive), and 
your TV or video monitor are connected OJ the appropriate cables and that the 
VIC-20 is securely plugged into an electrical outlet PractiCalc Plus also 
requires that a minimum of 16K RAM (fcr additional memory) be securely 
Inserted allhe rear of the keyboard Unit. [PractlCalc Plus can use up to 24K 
of additional memory] 

To Load Cassette Version 

#2C. Place the PractiCalc Plus cassette in the Dalassette. 

#3C. Turn the VIC-20 on. The on/off sWitch IS located on the right side of the 
keyboard unit. 

#4C. Rewind the PractiCalc Plus cassette in the Datassene to ensure that the 
cassene witt be playing at the start of the program, The fottowing witt now 
appear on your screen: 

~'-.. _ BASIC 'It •••• 

Nore fA: If the screen does not read at least "19967 Bytes Free", your RAM Gard is 
not completely inserted at the rear of the keyboard. 

The blinking box is catted the 'cursor'. lis presence tetts you the computer is ready for 
your next command. 

1. 



IISC. If you are usmg a color monitor, type 

LOAD "PRACTICALC" ,1,1 

If you are using a black & white momtor and wish 10 have a reverse cursor, type 

LOAD "PRACTICALC" ,1,1 :0 

The addition of Ihe:O (zero) Signals PractlCalc Plus to use an alternate cursor. 
The cursor, (see page 7), is your place-marker on the spreadsheet. 

[The alphabetic craracters all appear In upper case; therefore, there IS no 
need to depress the shift key to capita lize.] 

IISC. Press RETURN 

Note 18: All characters which are to be typed and keys which are to be stroked 
according to the instruction manual will be represented In boldface type. 
Step-tJy-step Ins/ructions In the manual will not be punctuated according 
to r.orroct grammatical praclice. The absence of punctuation should 
ellmmate any confUSion about exactly what is to be typed. 

1/7C. Now the screen Will read: 

2. 

PUSS PLAY OM TAPJ. 

Respond try pressmg PlAY on the cassette recorder. The word SEARCHING 
will next appear on lt1e screen as the computer searches on the cassette for the 
start 01 the program. Within 20 seconds the screen Will read: 

JOOlID - PRACTlCALC 
LOADllfO 

Other indicators may appear on the screen, shOWing version number, elc. The 
loadmg process will lake approximately four minutes, as the program IS loaded 
into the Commodore VIC-20. 

Continue With Step #8 (page 4). 



To Load Disk Version 

WARNING: IF USING A DISK COPY OF PRAC1lCALC AND LA~ SAVING 'lOUR SPREADSHEETS 
TO DISK. '1OU MUST FORMAT A 8LAHK DlSK.N OROER TO SAVE 'tOUR SPREADSHEETS. 
REFER TO ¥OUR COMMODORE USER'S MANUAL AND FORMAT A BLANK DISK BEFORE 
LOADING THE DISK VERSION OF PRACTICALC. 

1120. Turn the disk drive on. The onloH switch IS located at the rear of the unit. 

1130. Turn the V1C-20 on. The on/off SWitch IS located on the right Side of the 
keyboard unil 

#40. Place the PrachCalc diskette In the disk dnve. 

#50. The followlng Will now appear on your screen: 

.... a. BASIC n: •••• 
1 ... '. __ ...... 
a 

Note 1 C: There must be a minimum of '9967 Bytes Free or PraCIICalc will not lOad. 
Should there be less than 19967 bytes. make certam lhe RAM card IS 
securety mserted at the rear 01 the keyboard uml. 

The blinking box IS called the 'cursor', Its presence tells you the computer IS 
ready lor your next oommand. 

!f60. If you are using a colOr monllOr, type 

LOAD "PRACTICALC" ,8, 1 

II you are using a black and white monitor and WISh to have a reverse cursor, 
~pe 

LOAD "PRACTICALC",8,1:0 

The addlhon of the :0 (zero) SIgnals PractlCalc Plus 10 use an alternate 
CUfSOf. The cursor, (see page 7), IS ')QtJr place-marker on the spreadsheet 

3. 



[The alphabellc Characters all appear In upper case; therelore, there is nc 
need to depress the shift key to capitalize.] 

fl7D. Press RETURN 

Note 18: All characters which are to be typed and keys whICh are to be strokeo 
according /0 !he Ins/metton manual will be represented In boldface type. 
Step-tJ;-slef.) If"lstruC/lons In the manual will not be punctuated aCCOfdlng 
to correct grammatical practice. The absence of punctuation shoulo 
eliminate any confusion about exactly what IS to be typed. 

The screen will read: 

VarIOUS other Indicators may appear on the screen. Wi thin approximately 20 
seconds, the word READY will appear on the screen. 

fl8. The screen Will then read: 

4. 

....., .... 
Clll'DJGBr CIA 1 _ 

_ '00 

ICDL' , 11 

The spreadsheet has an approximate capacity of 600 cells with 16K added 
and 2(){x) cells fo· 24K VIC-s. A cell IS the Intersection of one row and one 
column on the spreadsheet, forming a lOcation whICh contains a complete 
piece of Information. For example. the label SALES would occupy one cell, 
ar In other 'NOrds. one row In one column. The number '1234' 'NOuld also 
occupy one cell; each digit does nOl hit a cell, but rather the complete 
number-In thIS case, lour digits-would occupy one cell 



With 600 cells available, the number of rcws and columns selected must be a 
multiple less than or equal to 600.11 you select 20 rows, then you can have only 
30 columns, since 20 x 30 = 600. 

Next, decide II 30 rows is sufficient. If so, press RETURN If more or less 
Ihan 30 rows are called lor, type the number needed and press RETURN [The 
maximum number of rows allowed IS 250; the minimum IS 1.] 

#9. The cursor Will then move to the fine regard ing columns, If 15 columns are 
sufficient, press RETURN If more or less are needed, Iype Ihe number called 
for, based on the number 01 remaining available cells. Press RETURN [The 
maximum number of columns allowed IS 100: the minimum is 1.] 

[Once you have selected the dimensions of your spreadsheet, it is possible tochange 
the dimensions withoot starting the program again. For more information on resiZing 
your spreadsheet, refer to page 33.} 

When a blank spreadsheel appears on the screen, you have completed the loading 
process. The next step is to familiarize yourself With the keyboard and the cursors, 
enabling you to enter data rapidly and efflcientl, In the PractlCalc program. 

5. 



Chapter 2 
Learning How and Where To Enter Data 

After successfully starting the PraclrCalc cassette or diskette, a complete spreadsheet 
will appear on your monitor screen as shown below: 

Illustration 2-1: 

• 

o 

• 
• • 
p 
Q 

o 

AO PRACTICALC '" 

1 2 

The rows are labelled alphabetically In the far left-hand column, If you requested more 
than 26 rows (Chapter 1, Step #8). the firs! 26 rows wi ll be labelled A-Z, while the next 
26 rO'NS will be the letters at the alphabet preceded by the the letter 'A'. For example, 
the 27th row will be labelled 'M', the 28th will be 'AS', etc. 

6. 



The columns are labelled numerically across (he bottom of your screen. Note that the 
first column IS labelled '0', not" '. This IS because In the preparation of spreadsheets, 
the first column IS commonly filled With tilles and labels. With the first column 
numbered '0', the user has a column avai lable tor (Illes and can slill have, lor 
example, the first quarter or first month Informa\lon In the '" column. 

Cursors 

The PractlCalc program IS equ ipped With two cursors, or prompters, that indicate 
where the characters you are tYPing Will appear on the spreadsheet. The first cursor IS 
located In the upper lett-hand corner of Ihe spreadsheet and is a small. checkered 
square. Whenever you enter data In the spreadsheet, the data Will appear. as you are 
typing, Immediately to the lett of the checkered cursor. You can enter up to 2t 
characters on thiS line, which IS called the DATA LINE. 

At the start of the program. the second cursor IS located In Row A. Column O. ThiS 
cursor, wh ich is a long rectangle, marks the posl~on where the data Will appear alter It 
IS entered on the Data Line. (From this POint m, the word 'cursor' Wil l refer to the 
rectangular block.) The first row of the first column, posilion AO, IS also known as the 
HOME poSition. 

Entering Information 

Moving The Cursor 

Before enteflng Informallon, the cursor must be moved to the deSignated site. The 
cursor is control led b,l1wo keys located In the lewer right-hand corner 01 the VIC-20 
keyboard. These keys are marked CRSR With arrows that Indicate the directions in 
which the cursor will move. 

To move the cursor down the screen from top to bottom. simply press the lelt cursor 
key. As With all movements of the cu rsor, a single touch Will move the cursor one 
space; continued pressing of the key will result in continual movement of the cursor. 
In order to move the cursor up the page from bo:tom to top, press the SHIFT key and 
the lett cursor key simu ltaneously. The cursor IS moved across the page from lett to 
fight t:J.,t pressing the right cu rsor key and from right to left by pressing the SHtFT 
and the right cursor keys Simultaneously. 

7. 



Note 2A: II is possible to use the shift lock key when moving the cursor a great 
distance. You must remember to release the shift lock In order to move 
the cursor from left to right or down the screen. 

Rather than moving the cursor one cel l at a time to the desired tocatlon, there are two 
methods of quick'Y reaching a partlcutar cell. First, In order to return qUlck'Y to the 
start of the spreadsheet (Cell AD), slmp'Y press the CLR HOME key located in the 
upper-right corner of the keyboard. 

The cursor can also be rapid'Y moved to any other cell location Dt pressing the left 
arrow key, ~. which is located In the upper-left corner of the keyboard. The Data Line 
will then read: 

If you enter a row reference (letter) and press RETURN, the cursor will move to the 
specific row of the column In which it was originally located. 

If you enter a column reference (number) and press RETURN, the cursor will move to 
that column of the same row in which the cursor is located. 

If you enter a row/column reference (letter/number) and press RETURN, the cursor 
will move to the new location. 

Entering Data 

To enter data on the spreadsheet. there are two simple steps to perlorm: 

111. Move the cursor to the position on the spreadsheet where you wanllhe Informa
tion to appear, i.e. Row E, Column 2. 

8. 



J/luS/fa/1On 2-2: 

4 • C 
D 

• , 
• 
~ 

o 1 • • 
1*2. Type the number 1234 It will appear on the Data LJne. 

Illustrallon 2-3: 

• • , 
• • , 
• I 
I 

o 1 • • 
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#3. Press RETURN to e1ter data, and the data will appear In Row E, Column 2. 

IllUstration 2-4: 

• 
C 

, 
G 
H 

o 1 

1234 

, , 
Note 28: If, after entermg data on the Data Line, you press a cursor key Instead 

of RETURN, the data IS lodged in the cell where your cursor was located 
and the cursor Is automatically moved to the next cell In the dlfectlon 
of the cursor key you struck ThiS IS useful when entering columns 
of information, for it combines the RETURN function and the movement 
of the cursor key. 

Before continu ing on to enter information, It IS necessary to distingUish between two 
data types: values and labels. Values are numeric pieces of data upon which 
mathemallcal operations and functions can be performed. A value may be a number. 
such as "25", or It may be a representative of a numeric value, such as cell 
coordinates ·:A4'·, when a number IS lodged In cell A4. (An In-depth explanation of 
cell coordinates follows In Chapter 3.) 

Labels are pieces of Informallon which are not representative of a numeric value, and 
therefore cannot be Involved In the execution of mathematical operations and 
funClions. Examples of labels would be the names of salespeople which you wou ld 
choose to place In the column preceding their sales ligures. Labels are left -Juslifled 
when they are entered: they are flush against the left Side of the colu mn Into which 
they are entered. Values are always fight-JUStified; they Wil l be against the right Side 
of the column where they appear. 
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PractiCalc automatically dlsllngUishes between values and labels according to the 
form in which they are entered. The following simple rules wil l clarify the differences. 

n 1. Any piece of information which starts with a lener will automallcally be treated as 
a label. 
(ex: SALES, Y 123. DEPT302) 

112. Any piece of Information which IS completel'{ numeric will be treated as a value. 
(ex: 1234, 59, -20.2, 1.04) 

#3. In order that a number be treated as a label, 

a. Move the cursor to the correct cell 

b. Type any leller 

c. Press DELETE [located In the upper right corner of the keyboard[ 

d. Type the number which IS to be treated as a label 

e. Press RETURN 

(ThiS will be especially useful when a column heading IS a number such as 
the year '1982'.) 

PractiCalc has a convenient function which aliovlS for the right-justification of labels. 
This function, the "J" option, IS fully deSCribed on page 41 of Chapter 5. 

ThiS concludes the preliminary chapters on PractlCalc. At thiS point, you 
shoutd be familiar with load ing the PractlCalc program and entering data. The 
following chapters will continue to explain the functions found In PracliCalc Plus. 

11 . 



Chapter3 
Formulas Are Just Numeric Sentences 

The PractlCalc program IS equipped to perform a variety of numerical operahons and 
functions. To get the program to execute an operation or function, a formu la must be 
written, A formula is Simply a "sentence" telling the computer which mathematical 
operaliOns to perform on a given set of numbers. 

Formulas are com~d of four baSIC groups: 

- Cell Coordinates (whICh hold numeric value) 

-Numeric Constants 

-Operators 

-Functions 

Cell Coordinates 

In order to specify the locations on the spreadsheet, each cell has been given a set of 
coordinates. A cell IS one row of one column. The coordinates are the row and 
column In which the cell appears. Therefore, all cell coordinates will be one or more 
letters followed bt a number. 

Example 3- 1: 
The cell In the 5th row 01 the 3rd column will be known as 'E2'. (Remember, the 
columns start with '0', not 'I'.) The cell in the 28th raw of the 4th cotumn will be 'AB3'. 

Cell coordinates are used to represent the data lodged In that particular cell. If the 
number 456 is lodged in cell A3, A3 is equivalent to 456 when used In a formula. 

In the upper left-hand corner of your screen, a cell coord inate will be displayed. ThiS 
Indicator will tell you In which cell the cursor is poSitioned. 
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Numeric Constants 

Numeric constants are numbers whidl: 

1. Contain 1-9 digits (27, 5162, 78, 123456789) 

2. May contain a decimal POint (1.23, .6789, 4.0)9) 

3. May be preceded tJ,I '+' or '. ' (+3.4, +45, ,.56, · 1.9) 

Operators 

Operators are the symbols for the mathematical processes that combine numbers, 
cell coordmates, and functions In numeric expreSSions. (Keep In mind that cell 
coordinates are representative of the quantity lodged In that ceiL) The operators are: 

1. + to signify addition 

2. - to signify subtraction 

3 . • to Signify multiplication 

4. I to signify d iVISion 

5. i to signify exponen!laliOn 

Order of Operations 

In a formula which contains more than one operator, there IS a set order In which the 
operations are performed. Wor king from the left to the right 01 the formu la, 
exponentiation IS performed hrst. Next, multiplication and diVISion are executed, and 
finally, addition and subtraclion. If you wish to perform the operations in a d ifferent 
order, surround the operation to be performed first In parentheses, Operations 
contained within parentheses are performed hrst then the standard order of opera
tIOns IS followed. 

13. 



Example 3-2: 
The numbers above each operator In the 100IowlOg formulas Indlcale Ihe order 01 
operallOns lor Ihallormula. 

3 1 4 2 
#1. 13 + 5 /10 . 1 _ 5 = 8.5 

1 3 2 4 
#2. (13 + 5)/(10-1) -5 = 10 

There are also operalOfs .... hlch are used loexpressequalltlesand IneQualities. These 
are: 

< 10 Signify ' IS less than' 
(ex: 7 < 12) 

> to SIgnify 'IS greater than' 
(ex : 9 4.3) 

= 10 signify equality 
(ex: 32 = 9) 

Functions 

PractlCalc IS capable of performing many mathematical functions. Lisle<:! belOw are 
expreSSIons whICh represent the functions and an explanation 01 them. 

NOIe 3A: Each of the functIOnS lISted below must be treated as a formula when 
used. A formula IS distingUished ~ preSSIng Ihe F1 key. when the 
formula 15 entered on the Data I.me ThiS Will be further explained In 

Chapter Four. 

SUM- Finds the tolal of a range of numbers 

Example 3-3: 
To hnd the total value 01 all numbers In Column 0 between Rows A and H, use the 
formula SUM(AO.HO) 

AVG- Finds the average 01 a range 01 numbers 

Example 3-4: 
To calculate the average numeflC value at all numbers In Row A from Column I 
through 6, the IOfmula should read AVG(A 1 . A6) 

14. 



MAX-Finds the maximum value In a range of numbers 

Example 3-5: 

The maximum value of the numbers In Column 3from Row A to Z IS calculated OJ the 
formula MAX(A3.l3) 

MIN-Finds the minimum value In a range of numbers 

Example 3-6: 
MIN(S3.S6) Yields the minimum numeriC value In Row S between Columns 3 and 6 

COU-Counts the number 01 entrieS In a range 

Example 3· 7 : 
To find the lolal number of numeric entries In Column 5 between RoW'S C and F. use 
the formula COU(C5.F5) 

lOG-Finds the logarithm 01 a number (base e) 

Example 3-8: 

To lind the exponent which indicates to whICh pONer e IS raised to produce 100, use 
the formula LOG (100) !Log(tOO) :-: 4.60517 since e~·60517 = l00.J 

EXP-Fmds the exponential expreSSion for a number (base e) 

Example 3-9: 

To find the expreSSIon whlcn resu lts when base e is raised to a certain power; i.e. 
EXP(3)= 20.0855 Since e3=20.0855 

ABS-Finds Ihe absolute value 01 a number 

Example 3-10: 

To lind the absolute value (numerical value of a number regardless of lIs Sign) of cell 
85, use the formula ABS (85) 

INT-Rnds Ihe Integer (whole number) value of a numeric quantity 

Example 3-11: 

To find the Integer value of the formula AI + 100/ 4, use the lormula INT(A 1 + 1(0/4) 
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SGN-Finds the sign (+,0, -) of a number and results In t it the answer IS POSitive, 0 If 
the answer IS zero. and ·1 it the answer IS negative 

Example 3- 12: 

Cell Z99 contains a formu la. To find if the solution to the formu la (quantity lodged In 
Z99) IS POSit ive, negative or equal to zero, use the formula SGN(Z99) 

SOA-Finds the SQuare root of a number 

Example 3-13 : 

The formula SOA(81) yields the SQuare root of the number 81 (9) 

AND-Generates a random number within a given range 

Example 3-1 4 : 

The tormula ANO(O) wil l result In the generation of a random number between 0 and 
1. The formulas (AND (0;) · 10 or 10· ANO{O) Will result a number between 0 and 10 

PractiCalc IS also capable of the follOWing trigonometric functions. To write formu las 
with these functions, simply enter the abbreviation for the function (as shown below) 
followed by the number. 

SIN-Finds the sine of a number 

COS-Finds the cosine :)1 a number 

TAN-Finds the tangent of a number 

ATN-Flnds the arc tan~nt 01 a number 

As In MSIC, the operators <, :-. and = can be used in true/false expressions or 
formu las. If the answer to the truelfalse expression is true, a value of -1 Wi ll result after 
calculation. II the expression is false, zero Will result. 

Example 3-15: 
If cel l A2 contains the number 10, and cell J5 equals 34, the formula A2 :- J5 Will 
equal zero, since the expression IS false 
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Chapter 4 
Writing Formulas 

Formulas, as mentioned before, are Simply commandswhrch tell the program which 
mathemallcal process{es) to perform on any given numbers. Combin ing the four 
baSIC groups (learned In Chapter 3) Into "sentences" will result in formulas which the 
computer program IS equipped to understand. 

Al l formulas will be initially written on the Data Line. In order that formulas be 
distinguished from numbers and labels, IllS necessary to press the F1 key which is 
located on the far righi-hand side of the VIC·20 unit. After hitting the F1 key, the letter 
"P' In a darker box will appear on the Data line. The presence of the "p. on the Data 
Lme Signals that the information being entered is a formula and wil l later be calculated. 

As you enter your formula, the "F" block will mOI,'e across the Data Line. Should you 
forget 10 slrike the F1 key before you start typing a formula, you may hil that key any 
lime while you are tYPing the formula. The "F" will then appear to the right of the 
formula which you have typed thus far. If you neglect to hit the F1 key, and press 
RETURN to enter the formula, II Will be treated as either a labet or a number, and no 
numeric answer Will resull upon calculation. 

If you enter a sign (+ or -) first and then an alphabetiC character or a function name, 
the program automatically sWitches to the formula mode (unless you deleted a letter 
first, In which case it would treat the data as a label [see page II, step #3]). 

Example 4· 1: 
+SUM (AO.CO) 

This would automatically be deSignated a formula even Without striking the formula 
key. 

Tutorial for PractiCalc Plus 

In order that you become famlharwlth PractiCalc Plus and liS numerous functions, the 
following pages outline a sample exerCise whICh Will reqUire use of most of PractiCalc's 
features. After working through the exercise step-tJj-step, you should feel comfort
able Wllh PractlCalc and have gained a strong understand ing of Just what 1\ can do for 
you and your VIC-20. 
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Nole 4A: Prac/lCa/c wili occasionally pause In the executIOn of certam functIOns. 
The pause is only to allow tor a reorgamza/lon of memory in order to 
maximize available memory 

Congratulallons!!1 You have Just been apPOinted sales manager of Ihe XYZCorpora
lion, a small manufaclu' ing firm with a sales force of 12 people. In your newly
acqUired posilion as sales manager of XYZ, you Will use PractiCalc Plus and a VIC20 
10 keep Irack of the sales acllon within your department. 

Your salespeople cover I"MJ slales- Massachusells and New York. Each stale IS 
diVided Into two lerrrtories and each terrilory IS covered by three salespeople. The 
sales force is dIVided as follows: 

Massachusetts: 

TerrrlOry A: Smith Terrrtory B: Nelson 
Jones Parsons 
Hogao Andrews 

New York: 

Temtory C: Allen Terrilory D: Bennett 
Shea Ryao 
Connors Edwards 

Before start ing to Iype information onto the screen, il IS necessary 10 learn how 10 
blank or clear a cell so that any errors made while Inpultlng dala can be easily 
remedied. The funcllons of blanking a cell and clearing Ihe enllre spreadsheet are 
discussed In-depth In Chapter 5. For now, however, II Will suffice to know that, In order 
to clear a cell, the follOWing steps must be performed: 

# 1. Move cursor to celllVhlch is to be cleared 

#2. Press F3 [The key IS located al lhe far fight of the keyboard] 

#3. Type B Any Informaton contalfled In the cell Will be erased, except the lormat 01 
the cell [Chapter 5, page 341 

It is also possible to erase material In a celllJt Simply moving the cursor to that cell 
and typing over the original information In the cell. Also, if an error IS recognized wh ile 
the information is slill on the Data Line, depressing the F7 key at the far fight on the 
keyboard Will erase the Information on the Data Line. 
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With the knowledge 01 how 10 correct your errors, Type the necessary data InlO your 
spreadsheet so that your sheel looks like the follOWing illustration: 

IllustratJOn 4- 1: 

• - .... • .., .. ... 
C .... ,.. 
» ..... 000 
I ...... IDOO , . - .... • .--- ... 
I 100 
I ... 
1 ... 
I _U ... 
L .... "'" - ... 

• 1 • • 
Addition 
Your lirS! obfectlVe IS 10 find the IOIaI sales for each of the lour terrllOrles. 

For Territory '* I, lherelore, you muS! add the sales Iguresol Smllh, Jones, and Hogan. 
The sum IS to be entered In cell 02, Since Column 2 will hold Ihe totals for the temtory. 
label COlumn 2 (In cell A2) TER.TTl and then 

# 1. Move cursor to 02 

112. Press F1 {to signal a lormula] 

113. Type B1 + C1 + 01 

fl4. Press RETlJRN which Will move the formula from the Data line 10 the Formula 
Line as well as enter II In cell 02 
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Sjmply enlenng a formula Into a particular cell will not result In calculatW)n of the 
formula. PrachCalc operaleS In the manual mode. ThIS means that a formula will not 
automatically be calculated alter It IS typed. The program reqUires a specific com
mand to Inlhate caleulauons. The command needed IS ! which IS achIeVed t.y stnklng 
the SHIFT key and the numeflcal 1 key simultaneously. 

When the ! IS typed, the calculation will be done, and the sum (2100) of the addition 
formula enlered In cell 02 will appear in 02. It is Important 10 note that whenever ! IS 
typed, aI/formutas on the spreadsheet are recalcutated. The cursor on the Data line 
will disappear dunng calcutatK)n. Its reappearance signals thai the calculahons have 
been completed. (A tone is also generated at the conclUSion of calculation If the 
volume conlrot 01 your mOnitor is turned up.) PractiCalc calculales column t.y 
column, top 10 bonom, left 10 nght. 

The formula which gave you the sum of 21 00 is not losl when 2100 appears In celt 
02; The answer 2100 IS the result of the formula that was lodged In 02; therefore, 
anytime the cursor IS POS~lOned over 02, the formula which resulted In 2100 wilt 
appear on the Formula une ot the top of the screen. 

USing Ihe formula we JUS! used above and the coned celt coordll13les for each 
salesperson's sales, Idal Territory #2's sates and enler In G2. TemlOry 1f3's sales 
should be entered In J2. and Temtory #4's sales In M2. 

Naif! 48: Remember, the Fl formula ke).: used to designate a dala entry as a 
malhemaltca/ formula 10 be calculated, may be hit at any time dUfing the 
entry of the formula on the Data Line. 

When all lerntones' sales figures have been k>lalled, your spreadsheet should look 
like thiS: 



IlIuslrallOfl 4·2: 

A NAIll SALIS TO. TTL 

• SMITH 500 
C 'ODS 700 
D HOGAN "'" 2100 

• DLSOII 1000 
r PAASOIIII 1200 
G - "'" 2700 

• ALLD BOO 
I BBIA 400 , COIIlIOOS 600 lBOO , Wlft' "'" L RYAN 700 

• _A1U18 BOO 2400 

0 1 • 
Subtraction 

You are curIOUS to leam how Ihe sales lemlOfles. within each stale, compare with 
each other. Therefore, compare the sales figures of the ternlOrleS within each siale 
and find the difference. 

Starting with Massachuselts. find the difference belween the IOlal sales of TemlOry A 
and B and enter It In G3. To avoid a negalrve answer, Simply take the absolute value of 
the difference between Teffllory A and TeffitOl) B. 

If 1. Move cursor to G3 

1f2. Press F1 

#3. Type ABS (D2- G2) 

#4. Press RETURN 

IfS. Type ! 

A soluhon should appear In G3. 
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Now continue on and find the difference between the territories within the slate 01 
New York. Enter the absolute value 01 the difference between Territories C and 0 In 

M3. After complellng both subtraction problems. label Column 3 SALEDIF. The 
spreadsheet should then look as follows: 

Hius/ratlon 4-3: 

• lAD .... .... m. SAlaIl • .., .. 000 
C .... ,.. 
D ..... 100 1100 - 1000 .- lIDO "I, _ 000 .... ...... IDO - ... 

eoo lIDO 
IDO ... 
IDO - .. 

• 1 • i 

Multiplication 
The president 01 XYZ IS anxoos to learn the prOjected sales for each territory over the 
next three months. Ho'NE!Ver, the sales figures you have are only for a one-month 
period. Therefore, you need 10 multiply the IOIaI sales 01 each terrllory (which you 
calculated earlier and placed In Col. 2) by 3 to find an esllmated sales figure lor the 
next 3 months. Place the 3-month prOtedlOfl In Column 4 on the same rem as your 
tOlaI sales figures lor each lemtory. 

Starting With Territory Ii 1. 

II 1. Move cursor 10 04 

If 2. Press F1 
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n3. Type 02·3 

*14. Press RETURN 

ns. Type ! 

You have Just mul1lplled the total sales of Territory If t (which you lodged In 02 earlier) 
bi three to grve an estimate of what the sales W II be over the next 3 months. 

Now do the same lor the remaining areas. Mul1.pIy the IOIaI sales, whICh you already 
calculated, bi 3and enter the solution In lhe 51h ooIumn on the same rON as the other 
InlormatlOO about the leffltory. Label Column 4 3MSALES. (Use the procedure 
O!Jtllned on page 11 to make 3MSALES a label rather than a value.) When your 
three-month prOjecllon IS finiShed, your spreadsheet should look like thiS: 

lIIus/ratIOfl4-4: 

• lAD I!ALIIl DR .TTL SALlDlr 3111UTI8 
SIIlTII "'" 10118 'CO 

0 """'" 000 ',CO ...., ...... 1000 .- 1200 

• ..,.... I!OO nco I!OO .'CO 
~ ALLD 800 
I .... 400 
1 cc.II8 "" '800 """ liliiiliift 000 

BY .. 7()() 

• ....... 800 ""'" I!OO "CO 
0 1 • • • 

Division 
New on the JOb and uniamillar With the system, you can nOl hnd a cop,' 01 the daliy 
sales figures for each teffilOry. Your Inend, lhe preSldent,.s InslSllng thai you corne up 
wllh Just an apprOximation of the dal~ sales for each teffltory. Therelore, you have 
decided that II you dIVIde the tolal sa~s of each temtory t1t 30 (for 30 days In a 
month), you Witt come fairly close to the actual dally sates figures. 
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Therefore, for Territory #1, take the total sales figure of one month, which IS the 
quantity In 02, and divide It 0{ 30, Enter the anS'Ner In Colum n 5, beside your 3-month 
~rOJec\lon figure. 

# 1. Move cursOf to 05 

#2. Press F1 

#3. Type 02/30 

#4, Press RETURN 

#5. Type t 

An estimated dally sales fig ure should appear In 05. 

Continue on and do the same for each territory, placing the daily sales hgure In 

Column 5. When you are finished, label Column 5 DAVSALE. Your spreadsheet 
should look like this: 

lIIustralion 4-5: 

, ."'" SALIS TIR. TTL SALlDII MIBALIS DAYSALa 

• SlITH 700 
C JOns 700 
0 IIOGAN 900 2100 ."" 70 

• m.so. lOOC 
~ PARSONS 1200 
G ANDRnS 600 2700 600 8100 '" B ALLKIi 800 
I S8BA 400 
J COll!lORS "" 1800 .400 60 

• - 000 
L RYAll 700 

• EDWARDS 800 2400 "" 7200 eo 

0 1 2 , 4 • 
PracliCalc is also eq Ul~ped with several functions which can be used to Simplify 
formulas. 
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Count (COU) 
Sales review time for the month IS here and you need to know how many reports on 
salespeople you will need to file. The Simplest way to do so would be to count the 
number of entries between B t and M t to deterrT ine how many salespeople were on 
your salesforee this month. (Remember, the COU function 'NOrks only on numeric 
entries: therefore, II IS nol feaSible \0 count the names In Column 0,) 

# 1. Move cursor to 01 

1f2. Press F1 [CaU IS a formufa and must be marked as such.] 

#3. Type COU(B1 .M1) [The expression "B1.MI" includes all entries in Column I 
between Rows Band M.1l you were to enter cau (B2.M3), the number of numeriC 
entries between Rows Band M and Columns 2 and 3 would be counted.] 

1f4. Press RETURN 

#5. Type ! 

PradlCalc will automatically count the elements In Column 1 from Row B 10 Row M 
and plaee the total In 0 I . Now you can tabel the answer PEOPLE. 

# 1. Move the cursor to 00 

#2. Type PEOPLE 

#3. Press RETURN 

Sum (SUM) 
In order 10 figure out the tolal sales for the entire company, you could add each of the 
four territories In an equallon. However, the SUM functJon Wil l find the total value of a 
range of numbers. To find the total sales, sum ~olumn 2, which contains only the 
territorial sales figures. 

# I. Move cursor to N 1, where you want the lolallo appear 

#2. Press F1 [SUM IS a formu la.] 

11 3. Type SUM (D2.M2) [As wllh Ihe COU function, the expression "D2.M2" means 
the range between and including D2 and M2.] 
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f/4. Press RETURN 

#5. Type ! 

The lolal sales for one month. 9000, will appear In N 1. Nexl. label II TSALES In NO. 

Maximum (MAX) 

Your friend, Ihe president. needs to know the highest sales ligure for any territory for 
the month. You have already found the totals for each territory and have them entered 
In Column 2. To find the highest sales 101al, Simply evoke the MAX function, which 
finds the maximum value in a range of numbers. 

# 1. Move cursor 10 R 1 where you wanllhe answer to appear 

#2. Press F1 [MAX IS a formula.] 

#3. Type MAX (D2.M2) 

Nole 4C: The cells between 02 and M2 which have no data lodged In them will be 
read tJy PractiCa/c as containing no data and therefore will not interfere 
With the search for the correct value. 

#4. Press RETURN 

f/5. Type ! 

The highest sales figure for a single lerrltory for the month, 2700 (Territory B). Will 
appear in R 1. Now label it HIGH in RD. 

Minimum (MIN) 

The lowest as well as the highestlerritorlal sales figure IS needed. To find thiS. simply 
evoke the MINIMUM (MIN) function, which IS the opposite of the MAX funCllon and 
seeks out the lo\Yest value in a range of numbers. 

f/ 1. Position the cursor on T1 

#2. Press F1 [MIN IS a formula.] 

#3. Type MIN (D2.M2) 
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Jl4. Press RETURN 

115. Type ! 

The Io.....est sales total of any territory. whICh IS lacO. will appear In Tl. Type LCNI ln cell 
TO. 

Average (AVG) 

You are Inleresied In finding out the average dally sales according 10 territory. The 
dally sales by terntory have been calculated and stored In Column 5. Rather than 
IOIattll1g Column 5 and dIViding by the number of entnes In the column. 

111 . Move cursor to VI [where you would like the average to appear] 

112. Press F1 [A'vG IS a lormula.] 
1> 

113. Type AYG (OS.MS) 

11 4. Press RETlJRN 

JlS. Type r 

The average datlyterrilonal sales tlQure IS 75. whICh Will appear In VI . Next type the 
label AVOSALE In va. 

Formulas With Multiple Operators 

At thiS point. the spreadsheet IS as IotlOws: 
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illustration 4-6: 

A 'AKK SAlJ!S 7l!R. TTL SALiDIJ' 3MSALIS DAYSALE 
B SIlITH 500 
C 'OHIS 700 
0 HOGAN !lOO 2100 6300 70 

• 1fELS(), 1000 
F PARSOlfS 1200 
G ANDREWS 500 2700 8100 90 
H ALLHlI 800 
I - 400 , COlflfORS 600 1800 '400 '" K BlIIIHlITT 000 
L RYAll 700 , _ARIlS 800 2400 600 7200 80 
K TSALIS 9000 
0 PIOPLH 12 
P 
Q 
R BlOB 2700 
S 
T LOW 1800 
U 
v AVDSALB " 

0 1 2 , , 
You now must determine the percentage 01 the total monthly sales contr ibuted t1t 
each salesperson. These percentages Wi ll be entered In Colu mn 6. label A6 
%TSALES 

To arrive at the ind ividual percentages, It IS necessary to combine more than one 
operator. Your formula Wi ll be: 

" Individual Sale Divided t)f Tolal Monthly Sale Multiplied t)f 100" 

Therefore, starting with Smith, 

111. Move cursor to 86 where Smith's percentage IS to be entered 

1*2. Press F1 
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#3. Type B1 / N1 ·100 [Parentheses are not needed here, lor divISIOn and multiphca-
tlon are treated equally and operations here will be performed from left to right.] 

". Press RETURN 

". Type ! 

Smith's contr ibution to the monthly sales IS 5.55555 per cent, which appears In 86. 

Continue and calcu late the formulas to arnve at each salesperson's percentage of 
monthly sales. Record each number In Column 6. 

AfIer complehng all of the above calculations, your spreadsheet should look like th is: 

illustration 4-7: 

, .AIIE SALl!S TXR.TTL SALlIDIF 311SALES DAYSALI J<r$ALI 
B SIIITH 500 5.55555 
C ,ONBS 700 7.717" 
D HOGAN 900 2100 6300 70 10 

• IIKLSON 1000 11.1111 
F PARSONS 1200 13.3333 
G AlIDRB'IS '00 2700 600 8100 90 5.55555 

• ALLI!!I 800 B."'" 
I SHEA '00 4.44444 , COHlfORS 600 1800 '400 60 6.66666 
K Bl!IIlm'T 900 10 
L RYAN 700 7 . 77777 

• BIllIARDS 800 2400 600 7200 80 8 . 88888 

• TSALBS 9000 
0 PBOPLB 12 
P 
Q , HIGH 2700 
S 
T WI 1800 
U 
V .VDSALB " 

0 1 2 , • , 6 

Essentially, the work on your first spreadsheEt for XYZ Corporation IS nearly com
pleted. However, there are a few changes which would improve the spreadsheet's 
appearance (and win you some polntsl). The following options and the exercises 
which accompany them wi ll help you achieve a more accurate spreadsheet that IS 
also easier to read. 
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ChapterS 
The Function Keys 

The functIOn keys are located to the far right of the VIC-20 keyboard. PractlCalc Rus 
uses keys FI , F3, F5, and F7. 

F1-The Formula Key 

This key. Introduced in Chapter 4, signifies that the Information entered on the Data 
Line IS a mathematical formula and may be entered as such by pressing RETURN. 
Pressing the Fl key results In 'F' appearing on the Data Line. The "F" will move 
across the Data line as the formula is entered. Any formula, designated as such IJi 
the Fl key, will be used and calculated whenever ! IS typed. 

The Direction Function (?) 

The F1 key, or formula key, IS also used to create spreadsheets that can be deSigned 
bt one person and then used by' another without the need for explanation. Known as 
the direction function. thiS feature of the Fl key enables operators to use another's 
PractrCalc spreadsheets without explanation or the need to write duplicate worksheets. 

For example, the spreadsheet used in the previOUS exercises coutd be used each 
month provided the figures were updated. All calculations on the spreadsheet are 
dependent upon the sales of each person. If the spreadsheet, with the correct 
formulas In place, was given to another person who knew where to enter the current 
sales, he could use the spreadsheet without instruction from the person who origi
nally set up the sheet. 

IMPORTANT: BECAUSE THE QUESTION MARK: (1) PROMPTS USED IN THE DIRECTION FUNCTION 
HALTTHE CALCUlAOON PROCESS, THEY SHOULD ONlY BE ENTERED JUST BEFORE 
THE SPREADSHEET IS GIVEN TO ANOTHER USER. OTHERWISE, 'IOU WILL BE UN
ABLE TO COM~ THE EXERCISES OUTliNED IN THE MANUAL SINCE THE OIREC
TION FUNCTION AWAITS INPUT OF NEW DATA. 

To flag the locatIOn where the sales figures should be entered, 

it 1. Move the cursor where you want the varying data to be entered. In thiS case, 
position the cursor over 8 1 
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112. Press F1 

113. Type a quesllon mark and a label which wil l adequately instruct the second user, 
I.e. ?SALES SMITH 

114. Press RETURN 

In the case of the XYZ CorporatIOn spreadsheet, the ?SALES prompt (with the 
person's name) should be entered beSide the name of each salesperson. With 
current sales figures entered each month, the other Information will also be accurate 
Since It IS based on the IndiVidual performance 01 each member of the sales force. 

When the spreadsheet IS given to a second user who IS not aware of the formulas 
which have been set Into the sheet, all he need do is type ! This Will initiate the 
calculat ion process. When the process reaches a formula that starts With a quesllon 
mark, It Will halt and display the question mark and the follOWing entry on the Formula 
lJne at the top of the spreadsheet. (In thiS case ?SALES SMITH Will appear on the 
Formula Line.) This will Instruct the second user:o enter the current sales figure In that 
cell so that Ihe quantity may be used in formutas further in the spreadsheet. The user 
answers a prompted question With current data and presses RETURN. The calcula
tion process will continue and halt althe next entry marked with a ?; the prompt will 
appear on the Formula Line. After all the question-marked formulas have been 
answered with the necessary data, the calculation of all formulas on the spreadsheet 
Will be completed, resulting In the current (and correct!) answers. 

F3-The Options Menu 

Pressing the F3 key results In a display of leUers on the Data Line. Called the 'options 
menu', this display may be thought of as a Table of Contents to PracliCalc's 
commands. Press the F3 key and the 101lOWln~ Will appears on your Data Line: 

BCD P G I J L • PST X • 

Each letter represents a separate oplton. To use each option, it IS necessary to press 
F3, then type the letter which represents the option to be used. 

Listed on the follOWing pages are brief deSCriptions 01 each option and what 
they accomplish. 
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B 

The B key In the F3 mode enables Ihe user 10 clea r Ihe contents of a cell. Not only IS 
the cell on the screen cleared, but the corresponding cell In the computer memory IS 
also erased (un less Ihe spreadsheet has been previously saved,) To clear a cell, 

111. Move the cursor to the cell location which you want to clear 

11:2. Press F3 

113. Press B 

The cell will be completely cleared (except for the local format of the IndiVidual cel l · 
see F !formatting] below) , 

c 
By preSSing C after preSSing F3, you are able 10 clear the entire screen and the 
computer memory 01 the screen. If you accidentally press 'C' whi le you are in the F3 
mode, PractlCalc does not automatically clear the screen, but rather asks If you do, In 
fact, wish to clear the screen. To clear the screen, 

# 1. Press F3 

112. Press C The Data line wililhen read: 

CLBAR Y ? 

IMPORTANT: IF '!'OU ARE FOLLOWING THE PRACTICALC MANUAL EXERCISES FOR THE FIRST 
TIME IN OROER TO FAMILIARIZE '!'OURSELF WITH PflACTlCALC, DO NOT PflESS Y 
TO CLEAR THE SCREEN '!'OUR SAMPLE SPflEADSHEET WILL BE LOST. 

#3. If you want the screen to clear, type Y 

II you do not want the screen to clear, type N 

It you selected N, the screen display Will remain. A Y chOice results In a blank screen 
(and a blank memory:)1 thai screen!). 

Note SA: If}"Uu have saved a file (as IS descnbed below under "S'J and Wish to blank 
the screen after saving, the saved life, although Identical 10 the screen, 
Will not be erased. 
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Resizing the Spreadsheet 
The C funct ion of the options menu serves aoother func\ion as well, for It also allOW'S 
you to return to the start of the program and reset the row/column aSSignments 
without re loading PractlCalc. To enlarge the dimenSions of your spreadsheet. 

# 1. Make certain the Information on your screen has been saved to tape or disk (see 
"S" below) or IS of no further value to you 

#2. Press F3 

#3. Type C The Data Line Will read: 

CLBAR Y ? 

#4. Type R 

The questions of how many rows and columns are needed Will appear. Type the 
correct number needed. and a blank spreadsheet of those dimenSion Will be 
loaded onto the screen. [If you had saved aflle In order to enlarge the spreadsheet. 
reload the file follOWing the steps outl ined under "L" (Load) below.] 

o 
The 0 key, when struck after the F3 key, allows you to delete an en\ire column or row. 
To use the delete key, 

# 1. Move the cursor Into the row or column which you want to delete 

#2. Press F3 

#3. Type 0 The Data Line Wi ll now read: 

D • RIC' 

#4. Type R to delete a row 
Type C to delete a column 
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The row or column In which your cursor was located will be deleted and the 
Intormatlon from the rYW below (or column to the righ t) Will move up (or In) to the 
space that has been vacated. 

Note 58: If a formula contains a reference to a deleted cell. ## Will appear In the 
formula In place of the cell reference. Until the ## has been replaced 
with a valid cell reference. any attempt at calculation of that formula 
Will result In "ERROR" , since the referenced value IS no longer 
on the spreadsheet. 

F 
The F key is used to format the contents of a cell. Formatting IS, essentially, selecting 
the way In which the data IS 10 appear. To see Ihe formatting chOices PractiCalc gives 

"'". 
# 1. Move the cursor 10 the cell which IS to be formatted 

H2. PrcS3 F3 

#3. Press F The Data line will now read; 
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To have the cell SWitch to the same format as all other cells [global formal]. 

~pe G 

To have Ihe cell ir Integer form [whole number without decimals], 

~pe l 

To have the cell ir dollar form [carned out 2 places after the decimal POlnt[, 

~pe $ 

To have a floating deCimal [a decimal that appears wherever you speclfyjln the 
cell. 

~pe F 



Example 5· 1: 
The Individual sales ligures Iocaled In Column 6 do nol need 10 be In Ihe loallng 
decimal lormal In whICh PraclCalc IS loaded. To change lhem to the Jnteger form, 

111 . Move Ihe cursor over 86 

#2. Press F3 

113. Type F 

11 4. Type I 

Smllh's percentage of 100ai sales. which ViaS 5.55555, Will now read 5. 

For now, leave Ihe olher salepeople's percenlages as lhey are. In Example 5-12 
on page 56, you Will see how 10 change Ihe enllre column 10 lhe InJeger format 
wilhoul dOing each celllndrviduatly. 

Example 5·2: 
The IOtal sales figure, which IS tocated n N I, would be more appropnately 
represented in the dollar lormat. To chaf"lge 11 10 such, 

11 1. PoslllOf"llhe cursor over N 1 

112. Press F3 

113. Type F 

114. Type $ 

The 100ai sales figure Will now be represe11ed as 9000.00. 

If you change lhe format of an Individual cell so Ihat II differs from the glObal 
format, Ihe IndIVIdual cell's lor mat Will be noted t>t a Single letter or symool 
(F. I. $) In the left corner of the Formula Line whenever the cursor IS on thai 
cell. To see thiS, move the cursor 10 N 1 and nOlice Ihe $ on the Formula Line. 

G 

'h'here the F key sets lhe tormal for an Indrmual cell,lhe G key sets Ihe lormallor lhe 
entire spreadsheet. (The F key eXISts 10 make excepllons to lhe lormat whICh has 
been sellar Ihe entire screen.) 
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Unless a global format IS specified, each cell will remain In neatlng point format 
'and all columns are 7 characters wide, as Ihey are when PractiCalc is loaded. 
To change the formal of all cells (the gIoballormal), 

If I . Press F3 

112. Type G The Data line Will reacl: 

I • r H 3-21 

"3. To change all numerIC data In the spreadsheet to Integer tormal, 

type 1 and press RETURN 

To change all numerIC data In the spreadsheet 10 dol/ar format JWllh 2 decimal 
places], 

type $ and press RETURN 

To change all numeric dala In the spreadsheet 10 a tIoallng deCima/ lormat. 

type F and press RETURN 

Nole SC: If}OU have specified the format of an indIVIdual cell (see "F~ above), thai 
cell Will not be affected ~ any of the {lObal commands you goo. In order 
to make an indIVIdual cell agree with the global format, 

nt . Press F3 

#2. Type F 

#3. Type G 

The "H' which IS listed on the Data Line atter selecting the G option from the opllon 
menu sign ifies PracllCalc's ability 10 SWitch to high-resolution graphics. Chapler 6 01 
the manual dealS excluSIVely with graphics; therefore. the use of the 'H' Will be dealt 
with there In detail. 



Changing Column Widths 
The final numbers on the Dala lmc of the G option alfow you to change the width of 
Ihe columns. The columns. when PractiCalC IS loaded. are of 7 -character width. To 
Change the character capacity (Of width) of alf columns, 

111 . Press F3 

112. Type G 

#13. Type number 01 characters deslfed per colImn [Three IS the mlnlmum;21IS Ihe 
maximum.] 

#14. Press RETURN 

ThiS Wilt narrow Of widen the columns of the spreadsheet. 

Note 50: Prac/iCaJc does not "round off" numbers. When the dlfJlfS of a numeral 
exceed the character Width of the column. PractlCalc Will display the 
numeflC value of the cell as accl;fately as the column Width allows. 
HowerIer. the precise value of lhe .'lumber. no/ the truncated value. IS 

re/amed wlthm /he cell memory for ma/hematlcal calcula/lOfIs 

Example 5-3 : 
To make all columns 3 characters Wide. 

#I I. Press F3 

#12. Type G 

#13. Type 3 

AU columns m the spreadsheet will be 3-character columns. ThiS poses a problem lor 
many entHes. but espeoalty for Ihe numbers which are more than 3-dlQlts. Nelson's 
sales are now shown as " I E3". Since exponential notallon IS the most accurate way 10 
represent the number 1000 In a 3-character column. 

Now a column WIdth 01 three characters IS not sUItable lor the spreadsheet upQf'l 
wtllch you are working. Instead. make the columns at! 7 -character width again: 

111 . Press F3 

112. Type G 



#3. Type 7 

#4: Press RETURN 

This wil l return the sprea:Jsheet to ItS anginal formal. 

For a given column width, PractlCalc trieS to make as much Information as possible 
available to the user, and will drop decimals and use exponential notation as 
necessary. II It IS impoSSible to represent reasonable Information Within a given 
column ..... idth, »»»> will appear Within the cell. 

• Key 
After changing the width 01 the columns, some of the numbers which were In the 
spreadsheet were compressed because lull representation was not poSSible. To see 
Ihe lull contents 01 a cell, 

# t. Move the cursor over the cell to be read 

#2. Type If 

The full entry of that cell will appear on the Dala line. 

#3. Press RETURN to continue 

The # key, although not part of the options menu, IS perhaps one 01 the mosl uselul 
keys when working with values of several digits. 

The I which appears In the Data Line after pressing the F3 key represents the option to 
Insert extra rows or columns Within the spreadsheet. To Insert a blank row or column, 

It t. Move the cursor to the row or column where the blank row or column IS to appear 

#2. Press F3 

#3. Type I On the Data Line will appear: 

I ' !VC' 
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f/4. Type R for an addilional blan k row 
Type C lor an additional blank column 

Nole 5E: If a row or column is mserted mtoa range ",hlch IS referenced m a formula 
the formula IS automatically re-referenced to mclude the additional 
row/column wlthm the limits of the range. 

Example 5-4: 
Your spreadsheet for Ihe XYZ Corporallon contains all the necessary Informallon, but 
Its appearance could be changed so that the facts are more clearly presented. One 
easy way to change the spreadsheet's appearance would be the Insertion of rows 
and columns. 

The add it ion of a column to list the territories will be the first change. To do so, 

# 1. Move the cursor to Column 0 [where the new column would be best.] 

#2. Press F3 

f/3. Type I 

f/4. Type C [for column] 

Column 0 IS now blank. The information which was there has been moved to Column 
I, and Column l's data has been moved to Colurrn 2, etc. 

The lerritories would be more clearly presented If there were blank rows between 
them. Therefore, Insert a blank row beneath the titleS and one blank row between 
each territory. To do so, 

f/ I. Move the cursor to row B 

f/2. Press F3 

f/3. Type I 

f/4. Type R (for row) 

To enter a row between Territories A and B, 

f/ l. Move the cu rsor to row F 

#2. Press F3 
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" Type I 

' 4. Type R 

Continue on and Insert a row between territory Band C, between C and D, and 
after territory D. Label {he territories In column 0, and your spreadsheet will look 
as tollows: 

//Iustrallon 5-1: 

, .... lAID SALIS m."" 8.WIDIr ,1I8.U.BS DA'iSALI >TSALI • C , SIlTR !SOO , 
0 lOllS 700 7 . '17777 
I IOOAI goo 2100 70 10 
r 
Q • IIJLSOII 1000 11.11ll 

• p- 1200 13.~33 
I - !SOO 2700 600 8100 90 5 .55555 
1 
K C AIJJIlI 800 8 ...... 
L .... 400 4.44444 

• COJlllORS eoo '400 60 6.66666 

• 0 0 llIIIImT 900 10 
P "AI 700 '1. 77777 
Q lIDIfARDll BOO 2400 600 7200 80 8 . ..... 
R 
S 'SALIS 90DD , PiOPLI 12 
U 
V 

• HIGH 2700 
X , WI 1800 
2 

'" 'VDSALE " 
0 1 2 , • , 6 7 
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J 
The J which appears on the Data line when the ofXlons menu IS displayed stands IOf 
the JUStification function of PractlCalc. Labels, when Initially entered, are lefl-justlfied 
and values are right-justified. The J key will onty change the JUstification 01 labels. 

Example 5-5: 
To illustrate.how to Justify a label,look at the word "PEOPlE" In cell Tl To rlght-Iust lfy it 
like the number 12 to which It refers, 

#I 1. Position the cursor over T 1 

#2. Press F3 

#3. Type J 

The label PEOPLE will slide over and wil l be fight-Justified I.n the column. 

The justificallOn function IS also used on the numeriC entries of the spreadsheet. but 
for the purpose 01 graphic representation rather than juSlificatlol'L Graphics with 
PractlCaic will be discussed tn-depth In Chapter 6. 

l 
It is very Simple to retrieve a file which has been previously stored on d isk or tape. Be 
certain that the PractlCalc program has been loaded Into the VIC-20 and that a 
PracliCalc spreadsheet IS vIsible on the mOnitor screen. Remove the PractlCalc 
program cassette or disk and replace With your data cassette or diSk. To load a Ii Ie. 

#1. Press F3 

112. Type L The Data Line Will then read: 

L FILE 

113. For load ing from a tape, Iype the name of the file: lor example, SALES 

For loading from a d iSC, type@O:foliowed by the name of the file; for example, 
"~'SAlES 
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I~; MAKE CERD.IN THE MQSSETTE 0f'I DISK DRIVE IS CONNECTED TO THE VlC-20 
AND THAT THE DISK DflIVE IS PLUGGED IN AND TURNED ON. 

#4. Press RETlJRN 

The screen will go blank while the loading is in progress; upon completion, Ihe file 
you requested will appear upon the screen. 

If you had omitted a file name in step 3 of the loading process, the next file (on the tape 
only) would have been loaded. 

If you requested a tape load, (i.e. omitted the signs '@O:? but intended a disk load,the 
screen will blank. To return to the spreadsheet upon which you were working, press 
the RUN STOP key, located at the far left 01 the VIC-20 keyboard. 

It is possible to "overlay" sheets, but it is advisable to clear the spreadsheet.ln order to 
overlay, you must enter beyond the largest sheet. 

M 

Often, as inlormahon is added to a spreadsheet it becomes necessary to rearrarrge 
the order of the columns, To do so without retyping information, 

1* 1. Move the cursor to the cell, row, or column where the information is to be moved 

1*2. Press F3 

#3. Type M The Data Line will read: 

.... ivc 

1*4, II you are moving one cell, type both coordinates 

II you are moving a row, type the letter 

II you are moving a column, type the number 

1*5. Press RETURN 
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Note SF: When only a cell is moved, the mformation will be duplicated and will 
appear In both the old and newce/ls, and the information which was in the 
new cell will be written over. \NIlen an eiltlre row or column IS moved, the 
Information will be entirely removed from the ongmal location and will 
reappear m the nfNV POSI/IOn. No mformatlon IS wfltten Q\.€r with the 
movement of a row or column. PractlCalc rearranges your data to make 
room for the mQ\.€menl. Formulas will be re-referenced after the move
ment of rows or columns. Ho'Nf!.'€r, when a cell is moved, fe-referencmg 
does not result. since informaMn IS copied, rather than moved and 
deleted from the origmallocatlon. 

P 
H your Commodore VIC-20 IS eqUipped With a printer, IllS easy to print a hard copy of 
your spreadsheet 

IMPORTANT: MAKE CERTAIN THE PRINTER IS PLUGGED IN. CONNECTED TO EITHER THE VlC-20 
Oft DISK DRIVE, AND TURNED ON. 

With the spreadsheet to be printed on the screen, 

#1, Move the cursor to the upper-left cell of the aea to be printed 

#2. Press F3 

#3. Type P The Data Line Will read: 

11m "'ftC 

The PRINT command works In a rectangular fashion. The cell where your cursor 
is located is the upper.teft CQfner and the coordinates you type supply the 
IovYer-fight corner. 

#4. Type in the coordinates of the lower' flght cel l of the area to be printed 

#5. Press RETURN 

116. The Data line will read: 
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PractlCalc IS equipped with a special Interface option which allO'WS you to print your 
PractlCalc spreadsheets to a wide var iety 01 printers. The process 01 'setting up' the 

. PractlCalc program IS performed when you are ready to pnnt a spreadsheet. Because 
a detailed explanation IS necessary, however, an appendiX on Interfacmg PractlCa lc 
with different printers has been written and may be lound on page 66. II you are 
read ing the manual lor the first lime, we suggest that you do not pnnt a spreadsheet at 
this pOint, but Simply continue reading the manual and following the exerCises. When 
you are sufficiently familiar With PractiCalc and ready to print you r spreadsheets. refer 
to AppendiX A. 

1f7. Press F7 [to escape from the pnnt routine and not print.) To print a spreadsheet, 
see AppendiX A, page 66, for the correct responses to the prompt of SETUP. 

Instead of printing all the labels and values on the spreadsheet. It IS pOSSible to punt 
only the formu las which are contained In all cells. To do so, 

# 1. Press F3 

#2. Type P 

#3. Type any 4 letters lex: FORM] 

1f4. Press RETlJRN 

The formulas of the spreadsheet will be printed. 

S 

II the spreadsheet you are working upon contains information which you need to save 
and use again, PractlCalc enables you 10 store the information on the tape or d isk you 
are USing. 

IMPORTANT: 'lOUR FILES SHOULD NOT BE STORED ON THE PRACTlCALC TAPE OR DISI(. USE A 
BLANK TAPE OR FORMATTED DISK FOR STORAGE. (SEE THE COMMODOflE USEfI'S 
MANUAL FOFI FORMAmNG PROCEDURES.) 

To save a spreadsheet. 

#1 . Press F3 

#2. Type S The Data Line will read: 

S I'ILB 
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113. To save on a tape, type the name the file IS 10 have; lor example: APRIL SALES 

To save on a disk, type '@O:' fo llowed Oi Ih9 file name; for example: 
@O:APRIL SALES 

#4. Insert your storage tape or disk Into the Datassette or disk drive 

#5. Press RETURN 

#6. Push PlAY and RECORD together on the Jatassette (WIth the disk drive, It IS 
enough to simply press RETURN] 

When the cursor reappears on the screen, you have named and saved the file onto 
the tape or disk which IS current ly connected to Ihe Commodore VIC·20. To retrieve 
Ihat information, Simply follow the steps listed above under L(Load) command. 

If you intend to save on a diSk, but neglect to type@O:,pressthe RUN/STOP key and 
the spreadsheet on wh ich you were 'NOrkrng WI. be restored to the screen. 

Alter saVlIl~ unlape UI d l ~k, II I ~ ollen de~lratJ l e 10 venfy !tlal!trs Informatron has been 
recorded on the tape or disk before clear ing the spreadsheet from the screen. 

To ver ily that a spreadsheet has been recorded on a tape, save the file onto the tape, 
r8'Nlnd the tape, and load the Irle wlthoul cleanng the screen. If the file has been saved 
and can be loaded, the Information on your screen Wil l be the same, but more 
importantly, the Oatassette Will stop at a certain pomt on the tape. If the tape plays to 
the end wi thout stoPPing, the file has not been successfully saved and should be 
saved again wh ile the mformation remains on the screen. 

To verily that a Irle has been loaded onto a disk, save the fi le and then leave the 
Informalior, on your screen. Next, load the Irle usmg the name you Just gave It. II the Irle 
has been saved. Ihe Information Will remain on the screen, If the saving process was 
not successfu l, the screen Wi ll go blank and Will It-en read R = -1 C = O. To restorelhe 
spreadsheet to the screen, press RUN/STOP. Save (and verr\y1) the hie again. 

T 

A spreadsheet IS often more easily understood i headings are put on the columns 
and rows to Indicate the exact nature 01 the rnformalton they contain. The TITLE 
function fixes a data entry so that It Wi ll remain as a title to that particular column or row 
regardless 01 how far down or across the spreadsheet the cursor may go. 
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These Sleps apply lor making a raw Into a IIxOO 1111e. 

# 1. Move lhe cursor 10 the raw or column whICh IS 10 become Il)(ed as a tflle 

#2. Press F3 

#3. Type T The Data LH"l€! will read: 

Il 

"4. Type R 10 lix a row as a Iitie 

Type C 10 IIx a column as a Idle 

Type B 10 make both the row and column Into IItles 

Type G 10 return a mumn 10 the global column widlh 

Type a number between 3and 21 lochange onecolumn loa width other than that 
althe glObal column widlh 

#5. Press RETURN 

Example 5-6: 
It would be oonvemenllO have lhe htles across rON A as well as the leHitorles and 
salespeoples" names (enain lixed on lhe screen even II you have moved 1005. To do 
so, 

Ii 1. Move the spreadsheel so that Row A IS upper-most and Column t IS against the 
lell side of the screen 

#2, Press F3 

#3, Type T The Data une Wlillhen read: 

#4. Type B Since you wanl both the column and lhe row to become fixed as lilies 
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#5. Press RETURN 

Column 1 and Row A Will remain on the screen as titles. and anything above a 
"frozen" row or to the lett of a "frozen" column Will be locked out. 

The TITLE function works so that the column. row. or both. which are against the left 
and upper edges of the screen. will be frozen as titles. 

The cursor cannot get back Into a cell which ho'ds a fixed title unless you press 
HOME. which moves the cursor to the upper and/or left-most IIl1e position. An 
alternate method of getting back to a frozen wndow would be the use of the 
(- key (p. 8). ThiS IS especially usefu l if you need to change a title without losing 
the litle status 01 the cell. When you are finished with titled cells or wish to get 
to rows and columns which have been locked off the screen tJ.,t titling. 

#1. Press F3 

#2. Type T 

#3. Press RETlJRN 

The cells which were fixed as titles will again be as all other cells. 

Changing Width of One Column 
The remaining numbers on the Data Line of the TITLE function allow you to change 
the width of a smgle column of the spreadsheet without changing the global column 
width. Only one colu mn may vary from the global Width al a lime. 

Example 5-7 : 

Column I of your spreadsheet for XYZ could be more useful If it were Wider so that It 
could display fully any salesperson's name which IS more than 7 characters. To do so. 

#1. Move cursor to Column I 

#2. Press F3 

1t3. Type T 

1t4. Type 12 [to make 1112 characters Wide] 

#5. Press RETURN 
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X 

The 'X" which appears In the F3 menu stands tor the SORT (on column) function 01 
the PrachCalC program. PracliCalc will sort alphabetically and numerically, either 
from hlgheSl to lowest or from lowest 10 htghest. The hlQhest (or greatest) letter or 
number will be placed In the cursor position. To sort the rows within a particular 
column, 

*' 1. Move the cursor 10 the first or last cell where the greatest number [Ienerl In the 
range IS 10 be aftEr me sorting IS done 

,*2. Press F3 

113. Type X The Data Line will read: 

SORT J'RtW R 

114, Type the raw OXlIdlnate thaI marks the other end 01 the range to be sorted 

115. Press RETURN 

By plaCing the cursor on the the lOp or bottom 01 the column 10 be sorled, PractrCalc 
IS able to delermlne whether to SOf1 alphabetically or numerically. If the cursor IS over 
a numerIC entry, the column WIll be sorled numencally; If the cursor IS aver a label, the 
sorl will be done alphabehcal~ from A • Z. Everything WIthin the column 'rom the 
curS()( position 10 Ihe coordlnale gIVen will be sorted. 

Note 5G: When a cofumn IS sorted, the correspondmg data In other columns IS 
moved as necessary. Sorting re-references formulas With the entries: but 
range funct:ons /Ike SUM may not h8'.€ the correct parameters maintained. 
In thiS case, further calculation muy Yield undesired results. You may 
preserve ra.'lge limits tty sorting wlthm the range. For thiS reason, you may 
WiSh 10 make ~r range limits (parameters) overextend ~, data and 
then sort .... l/hm the range. (ex: Use the range (AO.FOJ to sort the data m 
the range (90.£0). 

One oIlhe advantages 10 PracllCalc's SORT feature IS thallI does nOl change lhe 
Spacing 01 the ,nformal,on In lhe spreadsheet"}'Qu were 10 sort lhe sales figures of 
[he XYZ Corporation. the spaces belWeen each of the lour lerrllOrles would remain. 
Simiially, II you had a large list Wllh spaces between each 11em, the Ilems would each 
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still be separated by a space even after the sort. Cells which contain no data are 
passed over In the sort, and are therefore not treated as zeros and placed at the lower 
end after the sorting IS done. By preserving the appearance of the spreadsheet 
dUring tM SORT routine, It IS not necessary to respace the data after the sorting has 
been done. 

Space Bar 
The number In the upper-fight corner of the screen Ind icates the approXimate 
number of labels and/or formulas which you can enter before the memory IS filled. 
The number is not automatically updated while you are entering data, but rather 
when a file IS loaded or the screen IS cleared. II you need to find the available memory 
left for labels and formulas while you are entering data. 

#1. Press F3 

#2. Press the space bar 

The Ind icator In the UppeHlght corner Will bnety disappear and return With !he 
updated amount of memory available for labels and formulas. 

@ 

The last hmctlon listed In the opllons menu on the Data Line alter pressing the F3 key 
is the SEARCH function, symbolized by the Sign '@'. The SEARCH function enables 
the user to scroll qU ickly Ih rough the spreadshee: In search of a particular piece of 
Information: a sales figure. name, or percentage, for example. 

The SEARCH func\lon can search one specific row or column . or the entire 
spreadsheet. 1\ can search for alphabetiC and numeriC entfles, and can search 
forwards and backwards. When searching througr the entire spreadsheet, PractlCalc 
searches column by column. from the top row to bottom, starting at the cu rrent cursor 
position. 

If the user IS not precisely certain of the data for which he IS searching, the SEARCH 
function prOVides a Wild card opllan wh ich allows speCified variations of the data to 
be sought. The Wild card option IS also symbolized by the '@' Sign. 

To use the SEARCH function In ItS Simplest form, 

1t1. Move the cursor to the start of the spreadsheet 
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#2. Press F3 

#3. Type @The Data Line will read: 

#4. Type the entry wh ich you areseeklng:a name, number, or alormula (II search ing 
lor a formula, press F1 ) 

#5. Press RETURN 

The cursor wil l move to the entry requested. 

The cursor will on ly slop at Ihe entry lor which you are searching If 

1. the entry, numerically, is an entry in lIs own right, 

2. the entry, alphabetically. starts with those letters, or 

3. the entry, a formula. IS a valid formula. 

It IS at this pOint that the wild card option comes Into play. It IS Important to remember 
that the wild card option of the SEARCH funchon applies only to alphabetic entries for 
which you are sea·chlng. For numeric entries or formulas, It is necessary to state 
preCisely what yC>\.J are searching lor. The wild card symool of '@' IS used as a 
placeholder for letters when searching the spreadsheet. 

When used at the start or end of an entry for which you are searching, the '@' can 
symoohze any number of letters. When used between !'NO lellers. the '@' can only 
represent one character (Ieller). 

For example, If you typed SON after the question SEEK, the cursor would scroll 
through the XYZ Corporation spreadsheet without stopping at any entry because 
SON does not start off any entry in the spreadsheet But If you had entered @ SON 
after the SEEK prompt. the cursor would have Ilrst stopped at G 1 lor Nelson; pressing 
RETURN would have Signalled the SEARCH to conllnue and II would have next 
slopped at HI, for Parsons. 

A f8'N of the basics to remember aooul lhe SEARCH fUnction are: 

To search forward through the enllre spreadsheet. evoke the SEARCH funcllon and 
press RETURN 10 Initiate the search. 
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To search backward through the spreadsheet, evoke the SEARCH fUnction, enter Ihe 
plOCe of data, and press the ClR HOME key fl the upper-comer of the keyboard. 

To search through a row or column, positIOn the cursor In the row ~or column), use the 
SEARCH functIOn to Input the data for which '(00 are searChing, and then use the 
appropriate cursor key(s) to inlliale the search In the correct direction. 

The wild card function cannot be used to find formulas or numeric entries. 

To search for any word which may contain a parllcular tener (or stong alleners), use 
the SEARCH functJOfl and when It prompts SEEK, type@ andthetener(s) for whICh 
you are searching. 

Tosearch for any word whICh COfllainS one variable letter In thecenler 01 the YKlrd ~I.e. 
pin, pen. pan), evoke the SEARCH lunctlOfl and type PCilN. The SEARCH Will stop at 
each entry that IS spelled PCiN, the @ being the variable. 

Examples Will most accurately Illustrate Ihe capabilities of the SEARCH function. 

Exampte 5-8: 
LeI's return to the spreadsheet you have done for the XYZ Corporation. You are 
k>Oklrtg for the terrttory whose three-month sales prOjection was 7200. Understanding 
that the only such value In the sheet IS the prOjeCted three-month sales figure for one 
terfltory, you 

# 1. Move the cursor to the stan althe sheet 

#2. Press F3 

113. Type @TheData Line Will read: 

114. Type 7200 

115. Press RETlJRN 

The cursor Will stop In 05, where TeffliOry D's Iotal 01 7200 IS lodged. 
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Example 5-9 : 

. To search for £Nery name or title In spreadsheet that contains the tetter'S'. 

fll. Move the cursor to the start of the spreadsheet 

112. Press F3 

113. Type@The Data Line will read: 

'KKK 

114. Type @S 

1f5. Press RETURN 

The cursor willlnrtlal l·{ stop at Smith; then press RETURN and It will move onto Jones, 
etc. 

The wild card functron IS helpful when seeking alphabetic entries, but IS of no use In 
finding a value on the spreadsheet when you do nol know the exact number. It IS 
possible, however, Ie search for numbers within a known range. 

Example 5-10: 
To search for every salesperson at XYZ who sold more than $800.00 worth during the 
past month. 

II 1. Move the cursor to C2 

112. Press F3 

#3. Type@ 

#4. Type 800< 

#5. Press RETURN 

PractiCalc Will search for every value which "BOO IS less than". Therefore, the cursor 
Will only stop at numbers greater than BOO. 

The < and > signs can be used to search for values for wh ich an approXimate IS 
known, much like the wild card tor alphabetrc entries. 
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Since the SEARCH function affords such easy access to the contents of lengthy lists, 
PractlCalc IS able to be used as a data hler for ;:;ddresses. IOvenlOry, and other large 
files. For example, a spreadsheet with 200 rows and t Ocotumns could be used fOf an 
Inventory system wi th cost lOOk-up done bj the SEEK. funchon, 

Even after PractiCaic has completed the search for a particular entry, the SEEK 
prompt on the Data line Will remain, To eXit the SEARCH mode, Simply press F7, 
lOCated In the lower-right corner of the keyboard. 

As menhoned before In Note 4A, the PractlCaIc program Will occaSIOnally pause 
dUring the execution 01 certain functions. The pauses simply SIgnify PracliCalc's 
reorgaOlZ3tl()O of memory space to maXimIZe lis capaCIty: 

FS 
One of PrachCalc's most Important features IS the replicate function whICh alloYo'S 
repetition of data, cell format, or formulas throughout a specified range on the 
flproad&heet. A few in&tanC()& whore thc rcpl lcate function WOuld be most usefu l are: 
10 enter a fine of asteriSkS (.) across the screen; to apply a cerlaln formula to each cell 
In a column Without retyplOg the formula each lime; or to change all cells of one 
column to a particular format. 

RephcallOg can be done In any range of the spreadsheet I1i raw or column (or 
portlOfl thereof), or through the entire spreadsheet. II you choose to replicate In a 
column, the repllCatlOl1 IS done dawn the column. II you repttCate Within a row, the 
process IS executed across the raw. PractCalc Will rephcale through more than one 
column and raw bj 9OlOg through the columns hom left to fight across the sheet and 
from lOP 10 bonom In each cOlumn. To use the replicate functIOn, 

#! 1. Move the cursor to the cell where the data IS to start being replicated 

H2. Type the data that IS to be replicated, unless t IS the cell forma!. In which case it is 
nOl necessary to type any1hlng 

113. Press RETURN 

1*4. Press FS The Data une wilt read: 

lID TO • RIC 
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JJ5. If you are repllcatll"lg JJst the format of the cell. type $ and the row. column. [or 
both If you are replicat ing In more than one column and row] 

If you are replicating a formula or an enlry.type the row. column, or both 10 whICh 
you are replicating 

116. Press RETURN 

II you requested thai a repl catIOn be done of a lerma! or a piece of data that contains 
no cell coordinates, the Information Will be entered In each cell. 

If you entered a formula which contained cell coordmates, after you press RETURN, 
the lormula Will appear on the Formula Une. Above It on the Data Line Will appear 

A sm.:lll r.llr~r Will be positioned over the first variable In Ihe formula as shown on the 
Formula line. It is necessary to select whether that cell relerence Will be a constant 
(fixed) In each cell where the formula Will be replICated, or whether It IS 10 change, 
(relatrve) to each new j)OSItlOn. 

117. Type F If Ihe cell coorClnale IS 10 remain the same ]fixed] In each celllowhichthe 
Iormula IS being replicated 

Type R If the cell coordinate is to change {relalive] to each cell 10 which the 
formula IS being repl icated 

The cursor Will Slop over each cell reference In Ihe formula untlt the question of 
FIXIREL has been answered lor each. After SIeP 117 has been answered lor the last 
cell relerence.lhe formula WIll be enlered In each cell Within the specdlCd range. To 
find the results, 

118. Press ! {to calculate] 

Example 5-11 : 
The XYZ Corporation spreadsheet, With your most recent changes. IS as tollows: 
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JIIustration 5-2: 

~--------------------~ - ..,. ".m. IAlaI7 we .. "!&ILl _ ..... 000 • .... ... .. "'" ..... ... IlOO .. 10 

IIIL80I 1000 U .IUl .- lJOO ....... 
~ 000 IlOO to I.INII 
..,.. 000 B._ - <00 ....... 
CCIIIClI8 000 1800 eo 6.00I6I ....... ... 10 .... ... .,. '17" ........ eoo '200 80 8 . eoeea ..... .... 
~ " 
11GB 2 ... 

LOll lBOO 

.mw.a " 
1 • • , • • 

The daily sales ligure lor each territory was calculated t1y dIVIding the monthly total t1y 
30 (days). You rea lize now that 25 selling days 'NOuld yield a more real istic estimate of 
the daily sales figures. To change the daily sales figures. 

# 1. Move the cursor to E6 

#2. Press F1 

55. 



113. Type E3 /25 

#4. Press RETURN enlering the Iormula In E6 

#5. Press F5 The Data line will read: 

UP TO fR/C 

*16. Type a the row 10 wtuctl VOl! want the lormula replicated 

#17. Press RETURN The Data line will read: 

and the cursor will ~ 1'lO~lt i nnP-Ct nVf!r the E3 

#8. Type R Since you want the cell to be relatIVe to each row in which It appears 

*19. Type ! 

The new figures In Cdumn 6 will read 64, 108, 72. and 96. The zeros resulted 
because the IOfmula was repllca!ed throughout Ihe entire range. To maintain an 
accurate average dally sales figure (cell A.A2j, blank the zeros Irom Column 6 and 
then type ! The average daily sales figure WIll be 90. 

Note 5H: As mentIOned before, PractiCa/c calculates column tyt COlumn. lOP 10 
bot/om. left /0 fight. If your formulas crass back and forth from one Side of 
the spreadsheelto anothe~ It may be necessal'f /0 press f twice. The first 
calculallon would complete the enllre spreadsheet from lelr /0 fight. The 
second calculatIOn v.ould take any n€'Wly~calculaled values and Insert 
them. wherenecessaf}( In formulas whICh lie to the left of the values used 
In the fOrmu.'as. 

EKampte 5- 12: 
Row S, whICh IS a blank space bet~n the titles of the spreadsheet and Teffltory A. 
WOIJId be more clearly marked If a line were drawn across the spreadsheet In the 
sPace. To do so, 
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111. Move the cursor to 80 

112. Type-------

113. Press RETURN 

114. Press FS 

11 5. Type 7 since you wish to replicate to Column 7 01 Row B 

#6. Press RETURN 

Example 5- 13: 
The first IIgure In Column 7, whICh IS Sm llh's percell of the total sales was converted 
10 integer form In Example 5· 1. To convert all the other salespeople's percentages to 
integer form without reformatting each individual cell, 

# 1. Move cu rsor 10 C 7 

#2. Press F5 

#3. Type $ [to replicate formal only] 

#4. Type a [the paint to which the replication IS to be executed] 

#5. Press RETURN 

All the numbers In Column 7 Will be In Integer formal. 

Example 5-14 : 
The words HIGH and LON In Ihe lower left portion d the spreadsheet would mark the 
accompanying numbers more clearly If the words were right-justified. In Example 
5·5, the justificat ion of cel l T 1 was changed. To replicate the nghHusllflcatlon Within 
that cel l, 

I! 1. Move the cursor to T 1 

H2. Press F5 The Data Line Will read: 

_TOJRlC 

1!3. Type $ [to deSignate that on ly the format, and not the contents, of the cell is to be 
replicated] 
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#4. Type AA 11M row 10 which you wiSh 10 repilCatel 

itS. Press RETURN and lhe Labels will be nghl-JuSlified 

If you SIIII wiSh 10 nghl-JuSllfy the word TSAlES, repeal the JUStification procedure 
outlined In Example 5·5 on page 41. 

AI this point. your spreadsheellooks as follows: 

lIIus/ratlon 5-3: 

• TIll .... B.ILIB .... . ftL IIWIDIr ."1 • DAl1IALI """"" • ---------------------------------
C • .. ,,. "'" • 0 ' OIlS ' 00 , 
• ROO .. 000 2100 6300 .. 10 , 
G B RUIOII '000 11 

• PARBOIIB I200 " , ........ eooo 2700 8100 108 • , , C ALLII 800 8 
L .... 400 • • COIlOllS 600 1800 72 • • 0 0 BIIII"fT 000 10 
P AlAI '00 , 
Q 1DWARIl8 800 7200 .. 8 

• S rs.wos 0000 , P80PLR 12 
U , 
• BIOI 2'700 
I 
Y LOll I800 

• .. ......... lID 

0 1 • 3 • • • , 
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F7 
The F7 key, the last of the function keys which PracliCalc will use, IS Simple In Its 
purpose. It acts as an 'escape' key which will allow the user to eXit a function II he does 
not want to complete the executIOn 01 thai functIOn or any of the functions contained 
within the F3 menu. For example, you have pressed F3, then typed 0 In order to 
delete a row. However. you reahze the contents of the row afe stili needed lor fu ture 
calCulations. Simply pressing the F7 key will remove you from the delete luncllOn and 
return the checkered cursor to the left 01 the Data Line. 

There will perhaps be certain occaSions In the Lse of PractlCalc when a function 
does not appear to be accepted by the computer. An example of lhis wou ld be If the 
cursor were positioned over N4, and you started to enter a piece 01 data only to realize 
that N4 was the Incorrect location. You lNOuld strike the delete key in the upper-right 
hand corner to c lear the characters you were enlenng off the Data Line. When the 
Data Line was blank, pressing the '- key should summon a prompt of GO TO to the 
Data Line. It wil l not, however, because the program IS still waiting for a label (or value) 
to be entered such as the one which you started. Pressing F7 Will escape from the 
mode that awaits the Input of data and ;)ffow you toulilize the other key!.: of the VIC-20. 
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Chapter 6 
The Graphics of PractiCalc 

PracllCalc A us tor the Commodore VIC-20 has the capabil ity to translate numerical 
data Into histograms or bar graphs. as Ihey are more commonly known. 

There are two modes of graphic representation: high-resolution and low-resolution. 

Low~Resolution Graphics 

Low-resolullon graphics depict Ihe histograms with a series of asteriSks (0) In the 
appropriate columns. 

illustration 6-1 : 

A ..... UIIITS COST 
B ~~ ----------
C JO'" *"''''*.''' 6W.OO 
0 SM'TH ••• 315.00 
E 'LLIIII ••••••• 135.00 
F mso. • •••• 520.00 
G AIi1lRl!1IS .. 210.00 
H RYAN "' ••••• u 940.00 , -------------, roTAL " 3360.00 
K 

0 1 2 

When PracllCalc Plus IS Initially loaded, the low-resolullon mode IS In eRect Each 
asterisk {oj used In low-resolution IS eqUivalent to one uni t. Therefore, low-resolutIOn 
graph iCS can only display numeric quantities whose value does not exceed the width 
of the colum n In which the quantity IS lodged. For exampte, If a column were 9 
characters wide, the largest quantity which could be represented in la- res graphiCS 
wou ld be 9, and It would be represented as such: 
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/Jluslrallon 6-2: 

JARY ••••••••• 
1'C* ... .. 
lOB ....... . 
wey ..... * 

o 1 

Sw~ching to Graphics 

wIle,e lhe quantity In A 1 equals 9 
wnere the quanllty In B 1 equals 5-
w1lere lhe Quanllty In Cl equals 7. 
where the Quanllly In 01 equals 6. 

To convert a cell whICh contains a number to graphics. 

"1 . Move the cursor over the cell to be changed 

"2. Press F3 

11'3. Press J 

H the numenc quantity In the cell IS able to be represenled In Io-resgraphlCs. asteriSks 
wJlt appear across the column where the number was. II the column IS too narrow 10 
represent sufhctenlly the data In tow-resolutIOn graphics. an " ERROR" message Will 
result. 

Note 6A: The J funC/lon of the options menu IS used here /0 swltct! values /0 
graphics. I/IS also used to change me Justification ol /abe/s. However. Ihe 
two uses do not pose a problem, smce IhegraphlCS use IS exclusrvely lor 
values, and the JustdrcallOn change IS ant)' for labels. 

H the sheet IS In IO-res when an error message results. the number should be 
represented In hlgh-resolulton graphICS. 

High-Resolution Graphics 

High resolution graphiCS show bar graphs comprised of shaded rectangular areas 
that afe represenlalrve 01 numeric quanllll8S. 
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JIIus/rallOn 6-3: 

-..... 
Ill'" · -· -· .--· ..... 

-
I ----------
1 ...... 100 
I 

o I 

Hl{lh-reSOlullOn Qraphlcs are capable 01 loading much larger numbers Inlo the 
same-sized space. In a column 7 characters wlde,la-res graphics can only represent 
Quantities less than or equal to 7. High-resolution graphics represent the same 
Quantity In One-eighth the space of low-resolution. Thus, In a 7-character column. any 
value less than or equal to 56 could be graphICally represented. As mentlOfled 
before, PrachCalc Plus' spreadsheet IS In the low-res mOOe when Imllally loaded. H 
you recognize that Quanllhes cannal be represented graphically In Io-res. II IS 
necessary 10 switch the screen to hi-res.. To do 50, 

fi t Press F3 

fl2. Type G The Data Lme will read: 

1,'18-11 

fl3. Type H 

fl4. Press RETURN The sp!"eadsheel will be In the hi-res mode 

To return 10 Io-res, 

111. Press F3 
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#2. Type G 

#3. Type H 

#4. Press RETURN and the screen will be back In the IQ..res graphics mode. 

Alter switching 10 hl-res,lhe Sleps lor changll19 a number 10 graphics are Ihe same as 
IhOSe IIsled above under Switching to Graphics. 

"Ihe spreadsheet IS In la-res and an attempt to convert a number to graphICs results 
in an error message, there IS no need to clear the error message. Switch the sheet 10 
hi-res and the number will, II possible, be shown graphically. If the column width will 
stili not allow adequate representallon of the number, there are two alternallves: 1) to 
WIden the column; 2) 10 dIVIde the entire column 01 numbers 1:1( a common lactor so 
as 10 reduce Ihem sufhClCntly and equally. 

To COIlvert more Ihan one cell 10 graphICs, you can replicate the (graphIC) formal 01 
the cell through a range. To do so, 

# 1. Position the cursor over the lirst cell which IS to be represented graphically 

#2. Press F3 

#3. Type J 

#4. Press F5 The Data line wilt read: 

to 'RIC 

#5. Type $ to Indicate that only the foImallS to be replICated 

#6. Type the number and/or leiter whICh marks the end 01 the range through which 
the repllcahon IS to be completed 

#7. Press RETURN 

All the numeric Quantilies In the specified range Villi be switched, If possible, to 
graphICS form. 
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Note 68: PractlCalc Plus IS loaded m the la-res mode and can be switched to the 
hi-res mode. rlowever, simply changing the mode 01 the graphics will not 
change the numbers to bar graphs. The values on the sheet Will have to 
undergo a formal change, either by mdlVidual cell or through replication 
of a graphic format. Follow the sleps outlmed above for SWitching to 
graphics format and repllC8l1ng graphics format to actually change the 
numbers /0 bar graphs. 

To switch back to numenc form, 

II 1. Move the cursor over the first cell In the range 

n2. Press F3 

n3. Type J 

The Single cell Will be numerically represented again. To change the entire range 
back to numerats. Slmp~ replicate the changed format status of the first cel l aga in. 

Once numbers are in the graphic mode, they can be maniputated just as you woutd 
Ihe actual numerals which they represent. They can be sorted and cells (wh ich 
contain a graphiC representation) can also be Included In formulas, for It IS the 
numbers which the graphs represent that will be acted upon In numerical processes. 

The graphics of PracllCatc can also be pnnted through the use 01 a compatible 
printer. Low-resolution graphics, uSing the asterisks (oj to form bar graphs, can 
obViously be printed Without d ill iculty t)j a compaltble printer. The high-resolution 
graphiCS can be pnnted on a dot printer, With Commodore compatible graphics, for 
the histograms are comprrsed 01 a series of tiny dots. To print a graphic display. Simply 
make certa in that the numbers on the screen are represented graphically. and follow 
the print command outl ined on page 43 01 Chapter 5. 
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Error Messages 

Error messages will some\lmes appear In ce lls on the screen dunng calculation If 
any of the following errors have been made: 

# 1. Division tJy 0 

#2. Square root of a negatIVe number 

#3. Syntax errors (where the comrxJnents of a formulc are "grammatically" Incorrect.) 

#4. Reference loa non-existent cell (ex: Calculation 01 AO + Z99wIli resul t In an error 
II Z99 IS larger than the lim its of the spreadshee:.) 

#5. Attempt to represent graphically a number In a coljmn whose width IS InsufflClen1. 
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Appendix A: 
Universal Printer Interface 

PractlCalc was orlQlna1o/ designed to print to Commodore 15 15 and 1525 pr inters 
at a width of 80 characters (condensed model. However, the overwhelming number 
01 non-Commodore printers owned by Com mooore users has prompted us loestab
Irsh a verSion of PractCaic which will successfully Interlace with a wide variety 
of printers. 

FirSt. a few definitions about printer Interlaces. A great deal of confUSion eXists about 
whether or not Commodore 1515/1525 printers are serial printers or belong In a 
dass by themselves. Without attempting 10 solve that confUSion, we have labelled 
the porls on the VIC-20 as shown below. For clarity In the Instructions: 

Commodore t 515/1525 pnnters Will be plugged Into the prmter port of the Commo
dore VIC·20 (or (he back of the disk dr ive, If daisy-chaining.) 

Poroiic i p 'l ntCfC, With Ille nccc!;5<)ry Inicrf;)cc. Will be plugged Inl0 the prrn ler port of 
the Commodore VIC·20. 

Serial RS232 printers Wi ll be plugged In to tile user port of the Commodore VIC-20. 

user port printer port 

I I I 

VIC - 20 

Loading PracliCalc Plus 

Two opllons. cursor ty~ and baud rate, may be programmed Into PracliCalc when 
the program IS Initially loaded The options are Input as one su ff iX on the LOAD 
command. 
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Alternate Cursor 

The choice of standard or alternate cursor was already discussed In Chapter One 
when you loaded PractlCalc. PractiCak; Plus IS Inltl311y loaded with a color cursor. 
The colored cursor will WOfk on either black & wnlte or colored monitors. The 
alternate cursor IS a reversed cursor whICh 1$ highly VISible on a black & while monitor. 

To lOad PractlCalc so that your VIdeo monllOf will have a colored cursor, type 

lOAD "PRACTICALC", 1,1:0 (lor tape) 

lOAD "PRACTICALC" ,8, 1:0 (for disk) 

To load with the standard cursor, Iype the intormallon as above, bul omit ·':0." 

Baud Rates 

II your pnnter IS plugged Inlo the prmter porr of the VIC-20, continue on to page 69, 
Print Command OptIOns. 

II your prnller is IJluyyt:!u 11110 the user port (i.e. serral RS232 printer), It IS V11al that you 
set the PractlCalc program to conform 10 the baud rate or 'speed' of your printer. There 
are dlfferenl suffiXes which Will communicate varying baud rates and cursor changes. 
One suffix gIVes the commands for boIh cursor anc baud rale. 

IMPORTANT: Consult your printer'S owner's manual to determine the correct baud 
rate lor your printer. Then choose the correct sulflX from the loIlowlng hsllO configure 
your PractlCalc program correctly. 
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II your cursor 
IS to be: 

standard 

reverse 

& 
your baud rate use the fo ltowlng 

IS: then suffix at the end of 

lixed; uSing printer port 
50 
75 

110 
134.5 
150 
300 
600 

1200 
1800 
2400 

lixed: uSing printer port 
50 
75 

110 
134.5 
150 
300 
800 

1200 
1800 
2400 

your LOAD statement: 

(no suffix) ,. 
,B 
,c 
,0 ,. 
,F 
,G 
,H 

" ,z 
,0 
,0 
,R 
,s 
,T 
,u 
'V 
W 
'X 
,V 
,z 

The baud rate divided tJt ten gives the apprOXimate number of characters per 
second. Thus, a baud rale of 1 to would be acceptable for a letter-quality printer with a 
capacity of 12 characters per second. A baud rate 01 600 would work for a dot-matrix 
printer with an rate of BO. Pnnters with buffers accepl higher baud rates. Characters 
are transm itted with an 8 bit word length, one stop bit, and no parity. 

With the suffixes given above, you should have no difficulty specifying cursor type lor 
your monilor and baud rate for pnnters which plug Into the user port. 

IMPORTANT: THESE TWO LOAD OPTlONS CAN ONLY BE SPECIAED AT lOADING TIME AND NEED 
TO BE SPECIFlED (THROUGH THE USE OF A SUFAX) EACH TIME PRACTICALC PLUS 
IS lOADED. 
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Print Command Options 

When the "P" command IS selected from the F3 options menu, the screen reads: 

PRII! TO ftC 

After the lower right coordinate 01 the area to be printed IS entered, press RETURN 
and the screen wi ll read: 

There are two 'setup' values which are entered and prOVide additional InformatIOn 
for various printers. After the ilrst setup value IS entered by pressing RETURN, the 
program will prompt for the second (and hnal) value. If no value IS entered alter 
the initial prompt of "SETUP' and RETURN IS pressed Instead, the second prompt 
will be skipped and pnntlng will start. 

The firsl and second setup values each have differen t uses. If you do nol need the 
first value, but want 10 reach the second prompt of "SETUP" in order to enter the 
second \lalue, the first value can be bjpassed by enlering '0' and pressing RETURN. 

ONCE SETUP VALUES HAVE BEEN ENTERED THEY DO NOT HAVE TO BE 
ENTERED AGAIN FOR SUBSEOUENT PRINTING. 

The First Setup Value 

The first value (as well as the second) IS entered In the form of XXnn where: 

XX IS a single letter or pair of letters, and 
nn IS a Single number or pair of numbers. 

Either letter group (XX) or number group (nn) may be left out. 

EXAMPLE: 
The following are all acceptable first setup values: 
AA33 A3 A 3 

The letter group (XX) determines the maximum number of character columns to 
be printed. The numbers of character columns and the alphabetIC eqUivalents which 
are to be used are as follows: 
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· IF YOU \NANT TO PRINT THIS 
II OF CHARPCTERS: 

o 
1 

22 
25 
26 
32 
40 
80 
96 

120 
132 
136 
160 

. __ --'USE THESE LETTERS: 

A 
B 
V 
Z 

AA 
t<3 
PO 
CC 
CS 
DC 
EC 
EG 
FE 

In general, the value represented OJ the teit!;!r yrUU!) I:;: 

(poslhon 01 nghtletter In clphabet) • 1 + 26 X (position of left letter, It any). 

The number group (nn) detemlfles the flrSl'setup' character (an ASCII value up 10 99) 
which will be sent 10 the punter before printing the spreadsheet. Usually, the number 
group IS used 10 select expanded or condensed pnntlng. See the owner's manual for 
your pflflte. 10 find the \/Glues recognized I>t your pnnter for expanded and con· 
densed modes 01 pnntlng. For example, sending character 14 (I>t Including group 
14) turns on the expanded pllnt larmat on the Commodore 151511525. The number 
group can be a value between 1 and 99. A value of zero skips to the second prompt 
wllhout changing the current value of the character. II you have Incorrectly set the first 
setup character, changing it to something not recognized Ot your printer Will effectrvely 
"pass over'· th iS character. 

The Second Setup Value 
After the IIrst value has been entered I>t presslflg RETURN, the program Will prompt 
again with the word SETUP lor the second value. If you did not enter a IIrst value. 
but Simply pressed RETURN, !he pnnhng Will commence. 
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With the second setup valuer a letter/number group (XXnn) IS again requested. As 
with the first value. you can omit a letter, number, both letters, or both numbers. (See 
example above of acceptable setup values.) 

The letter group represents the second setup character(an ASCII vatue up to 255} 
which IS sent to the printer and IS calculated In the same way that the character Width 
was calculated. To determ ine which values you need, refer to your printer manual. 
The values and the correspondlnQ letters which are to be used are as follOVl'S: 
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Use the letter wtllch correspondS to the ASCII value: 

B - 1 AS = 44 CJ = 87 EA - 13O 
C = 2 AT :-: 45 CK = 88 EB = 131 
0 = 3 AU = 46 CL = 89 EC = I32 
E = 4 AV = 47 CM = 90 EO = I33 
F = 5 /WI/ = 48 CN = 91 EE = 134 
G = 6 /J\X = 49 CO = 92 EF = 135 
H = 7 AY = 5O CP = 93 EG = 136 
1= 8 Al = 51 CQ = 94 EH = 137 
J = 9 &. = 52 CR = 95 El = l38 
K = 10 BB = 53 C$ = 96 EJ = 139 
l = 11 BC = 54 CT = 97 EK = 140 
M = 12 80 = 55 CU = 98 El = 141 
N = 13 BE = 56 CV = 99 EM = 142 
0 = 14 BF = 57 CW = 100 EN = 143 
P =:: 15 BG = 58 CX = 101 EO = 144 
0 = 16 8H = 59 CY = 102 EP = 145 
R = 17 BI = 60 Cl = 103 EO = 146 
S = 18 BJ = 61 DA = I04 ER = 147 
T= 19 8K = 62 DB =:: 105 ES = 148 
U = 20 Bl = 63 DC = I06 ET = 149 
V = 21 BM = 64 00 = 107 EU = 150 
W = 22 BN = 65 OE = I08 EV = 151 
X = 23 80 = 66 OF = I09 8N = 152 
Y = 24 BP = 67 00 = 110 EX = I53 
Z = 25 80 = 68 OH = 111 EY = I54 
AA = 26 BA = 69 01 = 112 EZ = 155 
A8 = 27 B8 = 70 DJ = 113 FA = I56 
/tC = 28 BT = 71 OK = 114 FB = 157 
NJ = 29 BU = 72 Ol = 115 FC = I58 
AE = 30 BV = 73 OM = 116 FD = 159 
M = 31 f!rN = 74 DN = 117 FE = I60 
/rG '=" 32 BX :,,: 75 00 = 118 FF = 161 
AH = 33 BY = 76 DP = 119 FG = 162 
A1 = 34 BZ = 77 00 = 120 FH = I63 
AJ = 35 CA = 78 OR = 121 FI = I64 
AK = 36 CB = 79 OS = 122 FJ = 165 
AL = 37 CC = 80 DT = 123 FK = I66 
AM = 38 CO = 81 OU = 124 Fl = 167 
AN = 39 CE = 82 OV = 125 FM = I68 
.AO = 40 CF = 83 00 = 126 FN = 169 
AP = 41 CG = 84 DX = 127 FO = 170 
.AO = 42 CH = 85 OY = 128 FP = 171 
AR = 43 CI = 86 OZ = I29 FO = 172 
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FA - 173 
FS = 174 
FT = 175 
FU = 176 
FV = 177 
FW = 178 
FX = 179 
FY = 180 
FZ :::; 181 
GA = 182 
GB = 183 
GC = 184 
GO = 185 
GE = 186 
GF = 187 
GG = 188 
GH = 189 
GI = 190 
GJ = 191 
GK :::; 192 
Gl = 193 
GM = 194 
GN = 195 
GO = 196 
GP = 197 
GO = 198 
GR = 199 
GS ~ 200 
GT = 201 
GU = 202 
GV = 203 
GW = 204 
GX = 205 
GY = 206 
GZ = 207 
HA :::; 208 
HB = 209 
HC = 210 
HD = 211 
HE = 212 
HF = 213 
HG == 21 4 
HH = 215 

HI - 216 
HJ = 217 
HK = 218 
Hl = 219 
HM = 220 
HN = 221 
HO = 222 
HP = 223 
HO = 224 
HR = 225 
H8 = 226 
HT = 227 
HU = 228 
HV = 229 
HVv' = 230 
HX = 231 
HY = 232 
HZ = 233 
IA = 234 
18 = 235 
IC = 236 
10 = 237 
IE = 238 
IF = 239 
IG = 240 
IH =241 
II = 242 
LJ = 243 
IK = 244 
Il = 245 
1M = 246 
IN = 247 
10 = 248 
IP = 249 
10 = 250 
IR = 251 
18 = 252 
IT = 253 
IU = 254 
IV = 255 



For example, the value 145, represented t)J the letters EP, when sent to the 
Commooore 151511525, restores the printer to CAPS only mode. Refer to your 
printer manual for the numeric value of the second setup character. Look at the 
preceding table, and find the alphabetiC equivalent. Use the letter(s) as the first 
half of the second setup value. 

The numeric part (nn) of the second setup value determines whether a linefeed 
is sent after each return character and what secondary address will be sent upon 
opening the (printer port) printer. The format IS m = secondary command vatue 
between 1 and 31 PlUS (32 for hnefeed, or 0 for no linefeed). 

For example, to send a secondary command of 7 (which selects upper and 
lower case) and to request a hnefeed on the Commodore 151511525, use the 
group 7 + 32 :;; 39. 

Summary 

In response to the first prompt of SETUP which appears when using the pnnt opllon 
from the F3 options menu, 

1 st SETUP VALUE: XX = maximum # of characters to be printed 

··nn=flrst character to pnnter before pnnllng-ASCIt value of 
1-99-determlnes expanded or condensed mooe 

A response of RETURN at the first prompt of SETUP skips the second prompt and 
commences printing. 

A response of Oand RETURN skiPS the 1st setupvatue,givlng you CC (80 characters, 
condensed) t)J default, and displays 2nd setup prompt. 

In response to the second prompt of SETUP, 

2nd SETUP VALUE: ,XX = second character to printer before printing - ASCII value 
of 1-255 (represented t;y letters) used to achieve deSired 
function 

,·nn = hnefeed (yes/no) and secondary address value 

'denoles values which are obtained from prmter manual 
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A Few Samples 

A An IDS 440 printer connected to the user port \/Ia a UMI 232 adaptor, To run at 
1200 baud with a standard cursor and a linefeed after each carr iage return, 

1. Type LOAD " PRACTICALC" ,8, 1:H to load. 
['8' to load to diSk, 'H = serial, t200 baud, standard cursor) 

2. When prlnling, after Iflilial prompt 01 SETUP, 

a, Type 0 ['0' means skip to second setup, gIVIng 80 characters (standard) In 
condensed mode.) 

b. Press RETURN 

3, At second prompt of SETUP, 

a. Type 32 [,32' Signals addilional hnefeed after each camage return,] 

4, On successive pflnllng, press RETURN after first SETUP prompt. 

B. A Commocfore t 525 printer connected to the printer port \/Ia a five-pin cable. To 
use the regular cursor and expanded pnnt, 

1. Type LOAD " PRACTICALC",8,1 to load 
['8' to load disk: ro suffix to load With regular cursor and no change Ifl 
the baud rate,] 

2. When printing, after Initial prompt 01 SETUP, 

a. Type A014 
['/>0 for 40 character width: '14' IS first setup character which Signals 
expanded mode.] 

b. Press RETURN 

3, At the second prompt 01 SETUP. 

a. Press RETURN 

lin the expanded mode Dn the Commodore 1525, there IS only room to pnnt 40 
characters.) 

4, On successive pnnllng, press RETURN after first prompt of SETUP, 

74. 



PractiCalc Plus 
Command Summary 

This page IS Intended as a reference gUide for easy d irections after reading the 
PracllCalc Plus manual. 

F3 PractiCalc's Options Menu 

B To blank a cell, 
1. Move cursor to cell which IS to be blanked 
2. Press F3 
3. Type B 

C To clear the screen, 
1. Save the matenalr! necessary 
2. Press F3 
3. Type C 
4, Type Y to clear sheet 

Type N to leave sheel on screen 

To resize the spreadsheet, 
1, Save the matenal If necessary 
2. Press F3 
3. Type C 
4. Type R 

o To delete a row or column, 
I. Move cursor Into row or column to be deleted 
2. Press F3 
3. Type 0 
4. Type R 10 delete a row 

Type C to delete a column 

F To format a cell, 
1. Move cursor to cell which IS to be formatted 
2. Press F3 
3. Type F 
4. Type G to make the cell format agree with globa l format 

Type I to make lhe cell Integer format 
Type $ to make the cell dollar format 
Type F to make the cel l float ing deCimal format 
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G To format the entire screen (global), 
1. Press F3 
2. Type G 
3. Type Ito make global formal integer 

Type $ to make global format dollar sign 
Type F to make globallormat ftoating decimal 
Type H to make global graphics hfgh-resolution 
Type a number between 3-21 to set global column width 

To insert a row or column, 
1. Move cursor to where the blank row or column IS to appear 
2. Press F3 
3. Type I 
4. Type R to insert a row 

Type C to insert a column 

J To change the justification of a label, 
1. Move cursor to cell which contains label 10 be justified 
2. Press F3 
3. Type J 

To change a number to graphics, 
1. Move cursor to cell which contains Ihe value 
2. Press F3 
3. Type J 

L To load a file, 
1. Press F3 
2. Type L 
3. Type file name to load from tape 

Type @O: filename to load from disk 
4. Press RETURN 

M To move a row or column, 
1. Move cursor to destlnallon of cell, row, or column 
2. Press F3 
3. Type M 
4. Type a letter and a number to move a cell 

Type a letter to move a row 
Type a number to move a column 

5. Press RETURN 



P To prinl a spreadsheet, 
1. Move cursor 10 upper-left cell of area 10 be printed 
2. Press F3 
3. Type P 
4. Type cell coordinate 01 lower-right corner of area 10 be printed 
5. Press RETURN 

S To save a spreadsheet (file), 
1. Press F3 
2. Type S 
3. Type file name to save to tape 

Type @O: file name 10 save to disk 
4. Type RETURN 

T To fi x a title, 
1. Move raw, column, or both which are to be fixed into the upper-mosl or 

left-most poSihons on the screen. 
2. Press F3 
3. Type T 
4. Type R 10 title a raw 

Type C to title a column 
Type B to title both row and column 

5. Press RETURN 

To change the width of one column, 
I. Move cursor to column to be changed 
2. Press F3 
3. Type T 
4. Type a number between 3 and 21 
5. Press RETURN 

X To sort a column, 
1. Move cursor to top or bottom of column 10 be sorted 
2. Press F3 
3. Type X 
4. Type raw letter of other end 01 range 
5. Press RETURN 
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@ To search for an entry, 
1. Press F3 
2. Type@ 
3. Type entry to be searched for 
4. Press RETURN to search sheet to right of cursor position 

Press ClR HOME to search sheet to lelt of cursor posItion 
Press cursor key to search In the direction of the key 

SPACE 
EW1 

To determine amount of remaining memory for labels and formulas: 
1. Press F3 
2. Press space bar 

The first character of an entry determines how PractlCalc will handle the entry: 

1st character a letter 
1st character a number 
I st character a number, then a letter 
1 st character I 

1 st character /I 
1st character F3 
1 st character FS 
Any entry and RETURN 
Any entry and CRSR key 
Any entry and HOME ke).. 
Any entry and F I 
Any entry and F7 
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--t a label 
--t a value 
--t a formuta 
--t calculates 
--t shows celt contents 
--t opllOns menu 
--t replicates formal, formuta. or data 
--t enters data In cursor location 
--t enters data and moves to new cell 
-4 enters data and moves cursor to AO 
-4 deSignates data as a formula 
-4 escape 



ouestions regarding PractlCalc Plus are encouraged and welcome. For techn ical 
assistance, please call: 

(617) 961·5700 ext. 2ro 
from 2·5 p.m. (EST) onfy' 

For addltlonal mformatlon on other CSA programs, please send a 1/ 1 0 (buSiness Size) 
self-addressed, stamped envelope to: 

Computer Software Associates 
65 Teed Drive 

Randolph, Massachusetts 02:::~ USA 
Attn: Literature Dept 
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Average Function (AVG). . . . . . . . . . . . . . . . . . . . . • . . ....... , 4.27 
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Columns, Selecting Number Of .... , .... , . . . • . . ...... 4 
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Saving File To. . ..... 44 
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OOIlar Formal 
CeIL .... 
GlObal. 

. . . .... . . . . ...... .. .... ......... M 
...... " ......... 36 

DuPhcaling A Cen .............. . . ....................... 43 

E 
Error Messages. . . . . . . . . . . . . . . . . . . . . . . . . 65 
Escape Key {F7). . . . . . . . . . . . . . . . . . . . . . . • . ........... 18,59 
Exponenllal10n FunctIOn {EXP). . . . . . . . . ..................... 13,15 

F 
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With Mutllple Operators. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 27 

Futl Contents, DIsplay Of (II). . . . . . . . . . . . . . . . . . . . 38 
Functions. . . . . . . . . . . . . • . . . . • . . . . . 14 
Funclloo Keys. . . . . . • . . . . • . . . . . , .••. , .••........ 30 

F. _ .... . .. . ... .. . ....~ 
~_ ........ ..... 3. 
~_ .. m n_. .............. . .. ~ 

G 
Global Format Option (G). . ... , . . . . ...... ...... 35 

Column Width. . . . . . . . . . . . . . . . . . . . . . . . ... 37 
Dollar Format. . . . . . . . . . . . . . . . ..................... 36 
Floating Decimal Format. ....... . .... ............. 36 
High-ReSOlution GraphICS. . • . . . . • . . . . . . . . . . . .• . . ...... 36 
Integer Formal. ............... • .... , • . . . .. . ........ 36 

Graphics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 60 
Htgh·ResolulIOO. . . . . . . . . . . . . . ..................... 61 
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H 
High-Fjesoluhon Graphics ... . . . .. .....•. 

Switching To. . . , , . .... . 

1 
Insert Option (I) .. 
Integer Format 

. 61 
. ........ ... , .... 61.62 

38 

Cell. .. . .... . . .... ...... . . . .. . . .. . .......... . .. 34 
Global. .... . .. .. . ... . . . . 36 

Integer Function (INT). . ... . • • . . . .. " .... " ... .. . , . . ...... . . 15 

J 
Justification Ophon (..I) . •. . ..... 41 

Swltchlng To GraphICS. ..... . . . . . .. 61,62 
JuSllficahOfl 

ex labels. . .. . .."...... . ..... ...... 
01 values. 

. . 41 
. ...... 41 

L 

Labels. . . . . . . . . . . . . . . . • . . ..•. 
leh Arrow Key (H· 
Load File OPIIOIl (l). 

To Tape . . . . 
To Disk ...... . . . 

loading PracliCalc. _ . . .... , 
From Cassette .. . . .. . .. ' . ... , . 
From Disk .... , . . . . . . . . ... .. • . 

logarithm Function (LOG) . . 
l ow-ResolutIOn GraphICs. ... 

M 
Manual Mode .... .. . 
MaXimum FunctIOn (MAX). 
Minimum Function (MIN) ... 

. ... . . 10 
. , _ ........ 8 

41 
. 41 

. . . . . . . . 41 
. . . . . , . . . , . . . . . . . . . . • . . 1 

1 
. .,.3 

. .. . .... ......... . . 15 
. ....... "... . . .. 60 

. ... 20 
, .. 15.26 

, ... . ,., .. , . ...... 15.26 
Move OPtion (M). . . . . .•.... , .. . .. .... . . ........ • . , .. 42 

, .. 27 Multiple Operators. . ...... . •• . 
MUltiplication (' ) . .... . . ... . . ... 22 
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N 
NumerIC Constants. . . . . . . . . . .• . ..... . .............. 13 

o 
Order Of Operations ..... , .. , . • . . ... .......... , .... . ... 13 
Operators. . ...................... , . . 13 

P 
Pause (In PraCiICalc). . . . . . . . . . • . . .•.•...•.... 
Printing Interlace (App. A). . ........... . •. .. • .. . .... 

. ....... 18 
..66 
.. 43 Punt OPilOl'l (P). . . . . . . . . . . . . . . . . . . . . . . . .. . ........ . 

R 
Random Number Functloo (AND). . . . . . . • . . • . • . • . . ...... 16 
Rephcale Func1lon (FS Key). . . . . . . . . . . . . . . . . ..... 53 
Re-RelerenclI'lQ .............................................. 39, 43 
Rounding on Numbers. . . . . . . . . . . . . . . . . . . 37 
Rows, Selecting Number Of .. , . . . • . . . . . . . . . 4 

lJeteting. , . . . . . . . . . . . . . . . . . . . .. . ....... , ....... 33 
Inserting. . . . . . . . . . . . . . . . ... , 38 
labelling Of. . . . • . . . . . . . . . • . . . ..... 6 

s 
Save OPhon (S). . .. ... . ....... 44 

To A Cassene. . . . . . . •. . . .. . . .. . . . 45 
To A DISk. . . . . . . . • ...•. . . . . • . . . ••. .. 45 

Search (SEEK) Opllon (@). . . . . • . • • . • . • .. ..• .• • . • . • . .• 49 
Shlh lockKey............... _ ........ 8 
Sign FunCllon (SGN). ' . , .. ... .. . ... , ...... , .. , .... 16 
Sine FunClion (SIN)... . . ..•... ...... , . , ...... ...... 16 
Sort Option (X) .......... , • • . . • . • . • • . .... 48 
Space Bar Function ... , . . . . . . . . . . . . . . . . 49 
Spreadsheet. Size Qt. . ................... 4 

ReSiZIng. . . . . . . . . . . . .... . .......... 33 
Squale Root FunctlOfl (SQA). . . . . . . . . . . . . . . . . .. . 16 
SubtractIOn (-). . . . . . • . . . .. 21 
Sum Function (SUM). . . . . . . . . .. . ....... • ... .. ....... 14,25 
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T 
Tangen! Function (TAN) . . .. . 
Title Ophon (T) ... . . .. . .... ......• 
True/False ExpressIOns. . . ... .. • •. . 
Tut()(lal For PracttCalc PA.ls .. 

v 
Values. 
Verify Save 

. . . 16 
. ... ...... 45 
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.. . . , _ ... . . . .. , _ ........ . . . . 17 

. . 10 

Cassette. . . . . . . . . .......... .. . .. ..... . . . ... , . . . . .. .... . 45 
DISk. . ........ , . . . . . . . . . . . . . . . . . . .... . ... .... . . ..... 45 

W 
Wild Card OplJQfl (til .. 
Writing Formulas .... 

. 50 
17 
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< Less Than. .. ... " . . . . . . . . . . . . . . . . . . . . .. 16,52 
(- Lef1ArrowKey ...... . . .......•. . . ... . . .... . .... . , . .. 8 
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$ Dollar Format 

Cell. .... ...... . .. . . .... .... . .. ... 34 
Global. . ..... ............. . ......... .36 

If Full Contents 01 Cell. . . . . . . . . . . . . . . . . . . . . . . . . . 38 
() Parentt!eses/ClI"der 01 OperatIOn. . ..... , . . . .. . . 13 
@ SearctJ (Seek) FunctIOn. . ......... , . . .• •... , , .. . . . 49 

Wild Card Feature. . . . . . . . . . . . . . . . . . • • . • . . . . . 50 
@O : Load From Disk. . . . 41 

Save To Disk. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 45 
I DIVision . . ........ ...... . . , . . .... .. 13,23 

Multlpllcallon. . . . . . . , • . .. , • .•. , • . . . . .. 13,22 
+ Addlhon. . . . . . . . . . • . . . . . . . . . • . . . . . . 13,19 

SubtractlOfl. . . . . . . . . . . . . . . . . . . .......... 13,21 
T ExponenllatlOn. . . . . . . . . . . . . . . . . . . . . . . . . . 13 
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Warranty Information 

Warranty # 323 96 
lele and milll the attached C(:lfO W,(tlill 10 days C..1 Oo..IChc1f,(~ I() v'-Ihdatc 

:;:a..::
I
=:. Ilnd to receive future maillflgs aOot,1 CCf"l1putcr S:::.f!willO A'iS\)(: ales 

products, 

.lJSIed above IS your W3rranly number whICh will :-0 on file 31 CO'lWlllnr So'1w,:.'e 
Associates ufX)fl receipt 01 YOllr Owner Wandnty Card $'lOUld yOu hnvc iny qL.CS
l iOns about you. PraC1ICalc program. plf!ClSC Include t~ ,5 numt:er wllh nil InquirieS. 

Upgrading PractiCalc 
ShOuld you upgrade your Commodore syslom from a d?!ilsse1le 10 i1 nopp',' :!Isk 
drIVe, vou may e:-;changc your PrachCalC casselle 10' a copy on (j lsk"llie 10 do so. 
:>end yOUr name. address. and $5 (ch€l.:k 0/ rnoney crder) 10' 

Back-Up Copies 

Computer Software Associates 
65 Teed Orr-.<e 

Randolph. Massachusetts O?368 
Attn: Upgrading Progrnm 

To obtain a back"upcopy 01 P'<lCI/Cait; Plus. send \'QUI r.amc. mJwEss, al'lO St:> (creek 
or money order)" 

Computer Software Associates 
65 Iced DrM) 

Aflnrlolph. Massachu:'ic:ts 0::'368 
Attn: Back·vp HCqUCSi 

UNLESS YOUR WARRANTY CARD IS ON FILE AT COMPUTER SOFTWARE 
ASSOCIATES AND YOUR WARRANTY NUMBER ACCOMPANIES YOUR 
REQUEST FOR AN UPGRADE OR BACK-UP COPY, YOUR ORDER WIU NOT 
BEAU.ED 
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